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Abstract

Making substantial changes to realise emission reductions is pivotal to avoid any further exacerbation
of the already disastrous consequences of climate change. Such change must be implemented in all
sectors, including the oftentimes overlooked healthcare sector. This thesis belongs to a project in
which the Erasmus Medical Centre Rotterdam (EMC) Intensive Care Unit (ICU) aims to realise a circular
ICU by 2030. Achieving that goal requires, inter alia, behavioural change, which can be incentivised via
social norms. Individuals may desire to not be the odd one out, avoid disapproval (by their peers),
enhance social esteem, or may hope to reach efficiency by copying others' behaviour. In this field
experiment, social norms are implemented in EMC’s ICU department to nudge personnel to use fewer
aprons in order to achieve a more sustainable ICU. Social norms were displayed in all ICU rooms near
the pile of aprons, whilst apron usage per room was counted two times per day during the experiment.
AllICU personnel that worked during the experiment participated. No significant differences are found
between the baseline and treatment groups. Possible explanations are associations with budget cuts,
the gap between planning and doing, a lack of saliency, habits, a too-distant reference group, context-
specific medical restrictions, and insufficient time. Further research is required in the ICU context, in

which social norms are customised to take these impeding factors into account.
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Introduction
Two-thirds of people worldwide estimate climate change to be a risk to their country (World Risk Poll,

2021). In the Netherlands, a country located below sea level, that number is even higher: three out of
four Dutch interviewees indicate that they are concerned about climate change (NOS, 2021). Such
concerns are increasingly visible on the global political stage as well. In November 2021, world leaders
gathered in Glasgow for the 26™ United Nations Climate Change Conference. The event was an
artefact of international joint efforts to concur upon a comprehensive strategy to prevent the possibly
disastrous consequences of failing to tackle climate change (Economist, 2021). In the wake of the
conference, the organisation stressed the importance of nations swiftly engaging in thorough
policymaking to, amongst others, reduce CO2 emissions (United Nations, 2021). Congruent with that
exhortation, The Netherlands aims to reduce its CO2 emissions by 49% by 2030 (Rijksoverheid, n.d.).

Hence, policies that reduce CO2 emissions are increasingly important.

Such a reduction in CO2 emissions can be achieved in various ways, such as by targeting
specific sectors (Whalley & Wigle, 2017). One sector that is often overlooked is the healthcare sector:
research targeting its environmental sustainability is scarce (MacNeill et al., 2019). Healthcare
emissions are nevertheless considerable: if the respective healthcare sectors of Australia, Canada, the
United Kingdom, and the United States would constitute a nation, it would globally rank 7™ in CO2
emissions (MacNeill et al., 2019). In the OECD countries plus China and India, healthcare accounts for
5% of CO2 emissions on average, which is similar to the food sector of those countries (Jaccard et al.,
2019). Focusing on the Netherlands, the number is even higher: 7% of all Dutch CO2 emissions are
caused by the healthcare sector, comparable to the Dutch aviation sector (Gupta Strategists, 2019). It

is therefore important for policymakers to focus on the healthcare sector.

A non-negligible proportion of those healthcare CO2 emissions are caused by intensive care
units (ICUs) in hospitals (De Gruijter, 2021). ICUs are hospital units that provide intensive care for
critically ill or injured patients, staffed by specialised personnel, and equipped with devices that allow
for continuous monitoring of patients’ health and the provision of life support (Merriam-Webster,
n.d.). The intensity and complexity of healthcare as provided in ICUs bring the sector on top of the
most resource-intensive departments of hospitals, as products such as caterers, gloves, and syringes
are used up in vast quantities (Honkoop, 2022). The considerable role that ICUs play in healthcare

emissions makes a specialised focus on the sector essential for any healthcare emissions policymaking.

Until recently, sustainable ICUs were unchartered territory: only one study provided
calculations that estimate an ICU patient’s daily CO2 emissions at about 178 KG, equivalent to the

daily footprint of 3.5 Americans (Bein et al., 2021). The Erasmus Medical Centre Rotterdam (EMC) ICU



was therefore one of the first hospitals where a comprehensive calculation of the ICU’s waste
production was performed. Resulting, it was found that roughly seven bags of waste per patient per
day account for 250.000 kilos of waste per year for effectively thirty ICU rooms (Marmelstein, 2021).
Given the aforementioned size of the (sub)sector and the relative absence of policies that decrease
the amount of waste and energy consumption, implementing such policies in ICUs could make a
valuable contribution toward achieving the respective national climate goals by reducing healthcare

emissions (Bein et al., 2021).

In 2021, a consortium project was launched in metropolitan Rotterdam, the Netherlands, by
two universities and a hospital (Zorg voor klimaat, 2021). The project envisaged transforming the EMC
ICU into a fully circular hospital department by 2030. Circularity entails curtailing the loss of raw
materials whilst emphasis is placed on the restorative use of resources (Geisendorf & Pietrulla, 2018).
This thesis falls under the umbrella of the project, which focuses on realising a more sustainable EMC

ICU department by 2030.

An effective way to become more sustainable is reducing ICU emissions, which can be
achieved in several ways. A non-exhaustive enumeration is provided: First, policies could focus on the
technical side: by replacing materials used with less polluting ones and applying more economical
technicalities, waste could be reduced (Bilec et al., 2015). Second, in addition to the nature of the
materials used, emphasis can be placed on the way materials are used. By benefiting from medical
best practices and innovative methods, less resource-intensive treatments could be introduced (Bilec
et al., 2015). Those first two options focus on the technicalities of materials and operations. Altering
materials used requires redesigning (medical) procedures, which are restricted by various barriers.
Alternatively, policymakers could focus on behavioural change. Within that behavioural scope, a third
focus area for reducing ICU emissions could be limiting the number of ICU patients’ interventions in
underlying behaviours such as smoking or traffic behaviour; behavioural change focusing on
prevention (Beadle et al., 1993). Finally, behavioural change could be realised during medical
treatment: existing knowledge about more sustainable decision-making (such as using fewer
materials) that does not endanger patient safety could be capitalised on to steer behaviour. In that
way, the current use and waste of materials could be influenced (Schubert, 2017). The first three
categories require, amongst others, extensively redesigning processes, intensive retraining of
personnel, or nationwide interventions. Those requirements are costly, time-consuming, and
potentially politically unfeasible. By contrast, the fourth category can be effectuated by minor

interventions: nudges.



The potential of nudges
A nudge is an aspect of choice architecture that steers an individual's behaviour in a

predictable direction without removing options or significantly changing incentives. Such an
intervention should be uncostly and uncomplicated to avoid (Leonard et al., 2008). If designed well,
nudges can increase pro-environmental behaviour. Well-designed nudges can be more powerful than
other (technical) interventions (Schubert, 2017). Nudges can therefore be an efficient route towards
increasing ICU sustainability. Characteristics such as time- and cost-effectiveness enhance the
probability that a successful intervention is executable in other hospitals and countries as well,

stressing the social relevance of nudges.

However, nudges occur in many varieties. It is therefore of key importance to seek the most
effective and appropriate nudge(s), considering the barriers to the effectiveness of nudges in the ICU
context. Although exact data is unavailable due to privacy reasons, most staff members have been in
healthcare for a substantial number of years. Consequently, their behaviour will partly be based on
habits that are harder to change since old habits die hard (Raymaekers, 2019). To avoid infections in
the delicate ICU environment, strict patient safety protocols apply. Any policy changes need to be
granted permission from the hospital’s hygiene and infection prevention board (HIPB). The HIPB
focuses on both patients’ and personnel’s safety. In addition to the HIPB’s factual judgement on policy
changes, individual staff members should also be convinced that changes do not increase patients’ or
their risks of infections: their perception is not necessarily linked to actual risks. Last, the department
is characterised by stressful high-pressure dynamics, making any interventions that add to the
workload rather unfeasible and undesirable (Donchin & Seagull, 2002). Although a variety of nudges
are potentially applicable, the contextual barriers of the ICU should all be considered when designing

a nudge.?

Considering the particularities of the ICU environment
The ICU’s activities require a functional working climate that any nudge should affect as little

as possible. First, all rooms are equipped with heating, illumination, respiratory equipment, and
monitoring screens (Malone, 2002). The severe physical condition of patients requires goldilocks
conditions to minimise risks; making changes to one of those categories is consequently undesirable.
Second, ICU waste generation is substantial. An intuitive intervention to increase circularity is
implementing and/or incentivising waste separation (Brooks & Windfeld, 2015). However, the
particularities of the department currently require all waste to be burnt, thwarting waste separation
initiatives (De Gruijter, 2021). Third, the personnel’s activities entail using many materials. Some

materials require regular replacement for medical reasons, like catheters, syringes, etc. (Maki et al.,

1 More in-depth details are provided in the methodology section.



1991). Using less of those materials can increase medical risks, such as infections, making it
undesirable to tinker with the category. Finally, several materials are less related to managing medical
risks and more related to the staff’s preferences. Examples of those are excessive use of aprons and
gloves, or (costly) urine mats being used to temporarily pose other utensils on (De Gruijter, 2021).
That latter category can be considered low-hanging fruit: decreasing the usage of such materials is the

most feasible course of action, both reglementary, financially, and timewise.

Much of that latter category revolves around personal protective equipment. Personnel were
expected to wear a plastic apron when performing (medical) acts that involve any contact with (non-
infectious) patients. By mid-2022, the hospital’s HIPB had decided in favour of alleviating the rules as
no increase in medical risks was at stake: aprons were only to be worn when actions involved contact
with body fluids (blood, exudate, urine etc.). That policy change provided several advantageous
conditions that facilitated an experiment. First, the correct implementation of that policy change
contributes to decreasing CO2 emissions. Using fewer aprons implies wasting fewer materials, moving
towards the goal of a circular ICU. A brief estimation of the environmental impact of reducing apron
usage is provided in Appendix A4. Second, apron usage is one of the few areas in which using different
and/or fewer materials is permitted by the HIPB; other interventions are restricted by various
limitations, especially in the short term. Third, nudging personnel towards using fewer aprons can be
implemented with minimal costs and does not necessarily require time-intensive action such as
retraining. Minimising costs contributes to the issue of increasing healthcare expenses, as greener
practices in hospital environments tend to be more cost-efficient (Riedel, 2011). Finally, even if
production is not decreased in the short run, reducing the unnecessary usage of materials will allow
for a bigger share of manufactured materials to be sent to regions that suffer from a shortage of

medical supplies (Kekana et al., 2017).

Nudges need not be designed from scratch, as a myriad of experiments concerning nudges
have been conducted over the last decades (Leonard et al., 2008). Three powerful nudge categories
cannot be applied due to limitations: defaults or limiting choices are not applicable. Also, manipulating
the choice environment by a placement intervention, where the aprons would be placed in a different
location, is not feasible as hindering the personnel’s work is undesirable. A powerful nudge that is not
hindered by contextual restrictions concerns social comparison, which is chosen for its relatively

strong effects and practical feasibility in an ICU context (Hummel & Maedche, 2019).

Applying social norm nudges
Social comparison describes individuals comparing their behaviour with peers’ behaviour,

(sub)consciously checking for modifiable discrepancies with other members. Of the various reasons

hypothesised to explain the phenomenon, self-evaluation, learning new skills, and protecting one’s
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self-esteem are provided as the most important (Buunk et al., 2010). It especially occurs in the
workplace, where an individual’s behaviour is generally influenced by the group (Ajzen, 1996). In the
specific, high-pressure dynamics environment of ICUs, social comparison mechanisms play an
important role. Stressful situations or situations of doubt frequently occur, triggering individuals to

rely on colleagues (Donchin & Seagull, 2002).

Considering the majority’s behaviour (and indirectly decisions) can prove a valuable heuristic
to learn what is perceived as normal (Leach & Vliek, 2008). The (potentially costly) fear to be the odd
one out has provided humans with a strong sensitivity for and a tendency to conform to the norms of
the group (Laland & Morgan, 2012). Social norm nudges are based on such social comparison. Hotel
visitors that were confronted with a social norm that informed them about other visitors engaging in
re-using behaviour, showed significant re-using rate increases (Cialdini, 2005). Such social norms are
more effective when people can identify themselves with the reference group (Cialdini et al., 2008).
The instrumentalisation of social norms is widely supported, both in research and in practical

marketing applications (Amblee & Bui, 2011). In sum, social norm nudges can change behaviour.

Social norms are strongest when individuals experience a moment of doubt or uncertainty
regarding a choice (Benjamins et al., 2020). The implementation of a new apron policy in the ICU
department might induce such uncertainty. The location of the piles of aprons in the patient’s rooms
allows for displaying social norm nudges in the direct choice environment. The expectation is for a
social norm treatment to nudge the personnel’s habits towards using fewer aprons (H1). This leads to

the main research question:
Can a social norm nudge incentivise an ICU department’s personnel towards using fewer aprons?

This thesis will shed a light on whether earlier studies that successfully instrumentalised social
norms to reduce littering, boost towel re-use, reduce energy consumption, or reduce the number of
plastic bags used can be replicated in a different context, i.e., pro-environmental behaviour measured
by apron usage by ICU personnel in a large academic hospital in the Netherlands, in the context of a

field study (Abrahamse et al., 2013).

Theoretical framework
This thesis is part of a project that envisages the realisation of a circular Erasmus Medical Centre

Rotterdam (EMC) intensive care unit (ICU) by 2030. A variety of routes can lead to the desired energy
and material savings, moving towards the desired circularity. When considering restrictions in

finances, time, and especially reglementary restrictions, a behavioural nudge that disincentivises the



excessive use of materials is the most promising approach to change human behaviour. Focusing on
behaviour considers that human behaviour is an important contributor to emissions; reducing

emissions requires changing human behaviour.

Several studies have attempted to rank the most effective nudges within a multifaceted set
of nudges (Banerjee et al., 2021). In a comparative study of nudges, defaults were recognised as
inducing the biggest effect size (Congiu & Moscati, 2022). Defaults entail setting the choice architect’s
desired choice as a standard choice, requiring (a minor) effort to deviate from the default (Ghesla et
al., 2019). Although the situation in which aprons should be used changes, no difference or possibility
for implementing an alteration in standard choice is feasible as it is up to personnel whether to follow
the policy. The second most impactful nudge, simplification of options, is neither possible, as the
number of options cannot be reduced (John, 2018). The third most powerful nudge, altering the
attractiveness of choices by changing the amount of effort required, could be implemented by placing
the aprons somewhere in the room where it takes more effort to grab them (Ensaff, 2021). While this
nudge is potentially effective in reducing apron usage, such an increase in effort exerted by personnel
is, however, not desirable due to the pressure and time restrictions that are already imposed on them.
The fourth category for which ICU departments prove a promising environment is social norm nudges,
which are chosen for their power and contextual applicability. Therefore, this section will focus on the
background and best practices of social norms, providing a framework that is applied to design the

optimal social norm for the experiment.

The origins of social learning
Understanding social norms requires grasping the underlying concepts. A plethora of

scientists have conducted research to explain why humans have outperformed all other animals in
(technological) development (Chapman & Huffman, 2018). One explanation that is often given
mentions cultural, and social learning: the ability to preserve knowledge by communicating it to other
humans and new generations (Schaik, 2010). In prehistorical times when food was regularly scarce, it
might have been tempting to eat just any plant, in dire need of energy. Due to the omnipresence of a
myriad of poisonous plants, it would nevertheless have been a disastrous strategy to base all
knowledge on individual experiences. Thus, social learning proved a more successful game plan that
equipped humans with accumulated shared knowledge: trusting others instead of one’s observations

(Eastwick, 2016).

In addition to norms that protected individuals, humans are programmed to follow the
behaviour of the group. Deviating could be punished by banishment, whilst becoming a lone wolf de

facto equated to a death sentence (Laland & Morgan, 2012). Complying with in-group behaviour
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allows for the preservation of the steady state, maintaining order, and avoiding conflicts. Humans’
current emotional response to being alone or not being liked is grounded in such evolutionary reasons.
The negative feelings resulting from that emotional response are not only subjective: parts of the brain
that are related to experiencing physical pain are activated when (fear of) social rejection is

experienced (Berman et al., 2011). In sum, humans avoid being the odd one out.

Along with lifesaving strategies and not losing one’s position in the group, social learning finds
its origins in efficiency: if behaviour is very common, it must be sensible. Via shortcuts, humans use
heuristics to process information quickly, simplifying decision-making (Griffiths et al., 2021). Why
reinvent the wheel if you could stand on the shoulders of giants? In behavioural economics, a related
distinction between modes of thinking has been proposed: quick, short-run, intuitive, automated, and
instantaneous heuristics that require minor effort (system one) versus more profound, conscious,
logical, and deep considerations (system two). Whilst tasks that come naturally or frequently executed
tasks require minor effort and are performed subconsciously, unexpected, or rather demanding
situations require active thinking. Although the theory has been erroneously oversimplified into
assuming different parts of the brain are linked to the modes of thinking and operate independently,
the concept still provides theoretical value in understanding the modus operandi that affects
susceptibility to nudges. According to the distinction between systems one and two and in line with
the efficiency argument, most social nudges work via system one (Kahneman, 2011). The efficiency
argument is linked to survival but is recognised as a separate pillar: the world is simply too vast to

contemplate everything.

The phenomenon of social learning is not limited to the prehistoric times in which it
originated: although the role of lifesaving strategies has decreased, not being banned from the group
and efficiency remain desired applications in modern settings. Before the 1930s, grocery store
customers purchased limited quantities because stores only offered small shopping baskets. A grocery
store chain owner introduced the first self-made shopping carts, allowing customers to buy bigger
guantities in 1936 (Grandclement, 2006). Due to an alleged lack of interest in the carts by customers,
their uptake was limited. Consequently, models were hired to walk around with the carts. By making
it look like others did something, that farce became a reality: by making shopping carts look common

they became popular (Cochoy, 2019).

Social learning via social norms
The shopping cart example evolves around social learning via social norms: group-based

standards or rules regarding appropriate attitudes and behaviours (Cheng et al., 2012). When

individuals learn that most people prefer a specific brand or avoid a certain meal, they perceive social
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norms. Such norms provide information on effective or adaptive behaviour and can be communicated
via revealed (group) preferences. Individuals that someone admires or identifies with, can also set
social norms. Celebrity endorsements have become a classic marketing tool that generally leads to an
increase in the desired behaviour (Keel & Nataraajan, 2012). In addition to real-life behaviour, such
norms can be communicated via statements on posters, stickers, and other means. In summary, social

norms function via different routes.

When norms are successfully implemented, not only the desired behavioural change might
occur. A normative message does not only focus an individual's attention on a specific behaviour: it
can activate (related) personal goals and lead to acting in a desired way in the entire situational
context. An individual's goals can be triggered, activating related relevant behaviours (Keizer et al.,
2008). Moreover, others’ behaviour could potentially be affected as well: positive spillovers (Hamann

et al., 2013).

Despite the various applications of social norm nudges and their spillovers, individuals do not
seem able or willing to recognise the importance they attach to others’ behaviour. In an experiment,
a confederate street musician was set up in a busy area. The musician only received money from one
individual in the baseline condition. In the intervention condition, a confederate made the first
contribution, leading to numerous additional contributions. None of the subjects attributed their
behaviour to the influence of witnessing the confederate contribute (Cialdini, 2005). In another
experiment where people were asked for their motives behind saving energy, others' behaviour was
systematically selected as being the least impactful. Nevertheless, energy-saving efforts correlated
twice as high with the conviction that others were saving energy as any of the other previously

indicated reasons. Individuals seem oblivion to their susceptibility to social norms (Cialdini, 2007).

Not all social norms, albeit via revealed preferences or statements, reap similar effects: their
design and the context in which they are perceived are impactful. Social norm nudges work better in
case of uncertainty or conflicting interests. Imagine the situation of being in a grocery store and seeing
cans of soda — or any other product — in an untouched multipack. In such moments, it is not always
clear whether customers can buy a single can: uncertainty. A store owner could set norms by cutting
the packaging and taking a can out, guiding customers during their moment of uncertainty. In
situations with comparable levels of uncertainty, guidance could also be given via social norms: when
information concerning the majority’s behaviour or others’ behaviour is witnessed, such information
could (substantially) influence an individual’s decisions (Benjamins et al., 2020). Nevertheless, social
norms can also influence behaviour in absence of uncertainty. In the aftermath of the horrors of the

second world war, a — by now — famous experiment was conducted, demonstrating how strong the
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effects of social conformity on people’s decision-making can be. Subjects went through several trials
in which all other participants — unknowingly to the participant — were confederates. Whilst sitting
together at a table, each person had to answer the same question out loud, for example ‘which of the
two lines is longest’? Confederates deliberately gave incorrect responses to influence participants.
While the answers to the questions asked were obvious, 36.8% of subjects eventually joined the
(clearly incorrect) majority's opinion. Despite knowing that it was virtually impossible to convincedly
make that judgement, many subjects demonstrated a strong willingness to conform to groupthink
(Asch, 1951). Consequently, social norms might be stronger than individual morals, even in full

certainty.

Reference groups in social norms
In addition to the moment in which people are confronted, the constellation of reference

groups is rather decisive for the effectiveness of social norm nudges. Reference groups are the
individuals that a social norm refers to. Identifying with the reference group is important: in an
experiment regarding the effect of laughter tracks, people were more likely to enjoy a clip when they

believed it was taken from an audience they identified with (Both et al., 2005).

When referring, the distinction between provincial and global social norms is made. Provincial
social norms focus on the specifics of a situation: the reference group consists of, e.g., people that
stayed in the same room or hotel. Global social norms are more abstract, focusing on more general
reference groups, like people in the same region or country. Although provincial norms do not provide
extra valuable information in the experiment’s context of re-using a towel, the distinction seemed to
matter to subjects. Standard environmental messages led to a 40% re-use percentage, whilst the
provincial social norm led to a re-use percentage of 49.3%. The global social norm —focusing on one’s
identity as a hotel guest -, led to a re-use rate of 43.5%, underlining the advantages of provincial as
compared to global social norms (Cialdini et al., 2008). In a 2013 field experiment, random households
were asked to paste no-ads stickers on their mailboxes. In neighbourhoods where a subset of
households was actively asked to put the stickers on their mailboxes, leading to higher visibility of the
provincial social norm, the rate of individuals that received a sticker without context that pasted the

stickers on their mailboxes was significantly higher (Hamann et al., 2013).

Besides the distinction between provincial and global norms, shared identity and contextual
similarity can be distinguished. Identity depends on the group people identify with, such as Europeans,
males, or hockey fans (Hogg, 2003). If the idea can be primed that someone is alike, similar behaviour
becomes more likely: social influences that used peer behaviour in group discussions proved the most
effective nudge in decreasing smoking rates (Johnson et al., 1987). Identifying with a group does not

purely depend on static identities. Contextual similarity is the overlap that individuals share with a
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reference group based on the particular environment, situation, or circumstances that most closely
match one’s own, rather than personal characteristics (Campos et al., 2019; Burnkrant & Cousineau,
1975). In the towel example, such a context would be being a customer of the same shop as the
reference group. Whilst both provincial social norms and contextual similarity focus on a specific
context, the former focuses on an act whilst the latter describes a temporary identity such as a
supermarket customer. Finding a reference group that people identify with is important: sharing
attributes with others increases the probability that individuals are willing to follow others’ behaviour
(Carliet al., 1991). The strength of an individual's adherence to a social group is linked to the perceived
importance of the group to one's view of self or social identity (Hogg et al., 1999). Consequently,
someone who is more connected to her identity as a woman than her identity as an American will be

more susceptible to social norms that refer to women’s behaviour.

Formulating social norms
Once the reference group is determined, the wording of the norm can also occur in different

forms. A distinction can be made between prescriptive, what others do or approve of, and
proscriptive, what others do not do or disapprove of (Cialdini et al., 2011). Additionally, injunctive and
descriptive norms are distinguished. Injunctive norms state what others approve or disapprove of,
incentivising actions via social rewards or punishments. Descriptive norms describe others' revealed
behaviour, portraying what behaviour is probably effective or adaptive (Cheng et al., 2012). The
former norms are mostly moralistic, the latter is more neutral and factual. No structural significant
differences in strength between descriptive and injunctive norms have been found, implying that
various contexts allow for the most efficient norm variant to be chosen. Whereas surveys often lead
to a majority morally supporting a type of pro-environmental behaviour allowing choice architects to
formulate an injunctive norm, it is hard to formulate a descriptive norm as most people do not
necessarily already engage in the desired behaviour. By first convincing individuals to engage in a
certain behaviour via an injunctive norm and subsequently using that altered behaviour to constitute

a descriptive norm, the power of both can be leveraged (Abrahamse et al., 2013).

Combining norms or displaying descriptive and injunctive norms simultaneously or separately
has been tried with mixed success (Smith & Louis, 2008). The probability of a certain behaviour
occurring is highest when individuals are convinced the behaviour is commonly approved and exerted
similarly by others, i.e., an alignment of descriptive and injunctive norms (Smith & Louis, 2008). A
combined descriptive and injunctive norm was, consequently, more effective than one of the two
norms presented separately (Khazian et al.,, 2008). Alignment is important, as contradictory

descriptive and injunctive norms decreased nudge effects (Cheng et al., 2012).

14



Incentivising pro-environmental behaviour via social norms
Thus far, the reasons why social norms affect humans have been discussed. Moreover, the

importance of selecting an appropriate reference group and the different formulations that can be
used to formulate convincing norms were mentioned. Although social norms appply to various fields,
using social norms to incentivise pro-environmental behaviour has received special attention. Pro-
environmental behaviour, such as using fewer aprons, is defined as behaviour that benefits the
environment by altering the availability of energy and materials or advantageously changing the
characteristics of ecosystems (Abrahamse et al., 2013). Pro-environmental behaviour is normally
linked to benefits for the environment or other individuals, whereas the individual engaging in such
behaviour does not necessarily receive any benefit. Influencing ICU personnel such that fewer
materials are wasted is a direct example of incentivising pro-environmental behaviour. This section
will discuss the application of social norms to contexts where greener practices were endeavoured, as

such contexts can be compared to the ICU context.

On average, social norm interventions reduce energy consumption by 2% (Asensio et al.,
2013). Neurologically, such results are not unexplainable: prosocial behaviour and the enforcement
of norms are linked with an increase in reward circuit brain activity (Camerer & Fehr, 2007).
Formulating social norms to increase pro-environmental behaviour requires caution, to avoid any
adverse effects. In 2006, National Park officials wanted to reduce stealing behaviour and did so by
implementing signs that informed visitors about the (high) prevalence of stealing wood. Such a
solution normalises behaviour and therefore tends to backfire. Individuals’ guilt decreases and the
undesired behaviour increases: the boomerang effect (Barrett et al., 2006). National Park visitors that
passed a sign that depicted a lone thief were less likely to steal (1.67%) than those who passed a sign
depicting three thieves in action (7.92%; Cialdini, 2003). To avoid the boomerang effect, choice
architects should only mention the subset of people engaging in the desired behaviour if that

percentage is noteworthy and avoid mentioning widespread undesired behaviour (Cialdini, 2003).

In a study in which energy savings were targeted, individuals received several door-hangers.
The door-hangers stating that saving energy was common in the neighbourhood reaped the highest
energy savings (Schultz, 1999). The idea that individuals navigate on their observations of others’
behaviour has also been recognised with littering. Littering occurs more frequently in already littered
environments, especially when confederates visibly littered the environment, although findings in this
area are mixed (Cialdini et al., 1990; Krauss et al., 1978). In a waste recycling experiment, subjects
were provided with recyclable waste boxes that were to be put outside. A higher rate of perceived
recycling behaviour among neighbours predicted an individual's recycling behaviour (Lyons et al.,

2010). In another experiment, researchers aimed to decrease hotel towel usage. Classic suasion

15



messages focused on helping the environment, future generations, or the hotel. When the message
was replaced by an appeal to join one’s fellow citizens in using one’s towel more than once, the re-
use rate increased by an average of 28.4%, as compared to the original messages (Cialdini, 2005).
Whilst all these experiments were conducted in the United States, comparable results were found in
Europe, contributing to the idea that social norms regarding environmental behaviour can be effective
across contexts and cultures (Loew et al., 2014). In sum, social norms can be an effective tool to

incentivise individuals to use fewer materials or energy, which may also apply to ICU environments.

Implementing social norms in a medical setting
Social norms have not yet been applied to medical (and ICU) environments. Nevertheless,

previous research provides valuable lessons for a fruitful ICU application. In summary, the underlying
principle of individuals avoiding the discomfort that stems from being the odd one out applies to all
human groups (Berman et al., 2011). The underlying principle of efficiency especially applies to a
stressful, ICU working environment (Griffiths et al., 2021). The desired behaviour, using fewer aprons,
could be made popular by making it seem common (Cochoy, 2019). Making a behaviour (seem)
popular does not require revealed preferences via behaviour: messages such as statements can
equally convey the norm (Cheng et al., 2012). Apart from the targeted behaviour of using fewer
aprons, social norms can reap positive spillovers to other pro-environmental behaviours (Hamann et
al., 2013). Peers with morals that denounce using fewer aprons might still succumb to the group’s
(indirect) peer pressure (Asch, 1951). Implementing social norm nudges will generally be subtle, as
individuals are unaware of their susceptibility (Cialdini, 2007). The implementation of a new apron
policy potentially induces uncertainty, which is important for social norm efficiency (Benjamins et al.,

2020). Consequently, there are multiple reasons to assume social norms may be effective in ICUs.

Designing a social norm nudge for an ICU environment requires diligence. Subjects should be
able to identify with the reference group. Norms should convey a situation that resembles the context
of ICU personnel, preferably provincial social norms (Cialdini et al., 2008). Provincial social norms are
linked to perceived similarity: in addition to identifying with the reference group via objective
characteristics such as occupation, the reference group should be able to activate a feeling of
perceived similarity (Hogg, 2003). As combined descriptive and injunctive norms are most effective,
the wording of social norm nudges applied to ICU environments should ideally be a combination of

both (Smith & Louis, 2008).

Researchers have applied social norm nudges to incentivise pro-environmental behaviour
such as using less energy, decreasing littering, increasing recycling, and promoting towel re-use
(Abrahamse et al., 2013; Cialdini, 2005; Cialdini et al., 1990; Lyons et al., 2010; Schultz, 1999). These

positive nudge effects share a neurological denominator: pro-environmental behaviour induces
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increased reward circuit brain activity (Camerer & Fehr, 2007). Designing social norms to decrease
apron usage should only mention a reference group’s behaviour if that percentage is noteworthy and
describes a majority that engages in the desired behaviour, to avoid triggering the boomerang effect

(Barrett et al., 2006; Cialdini, 2003).

Medical settings share several characteristics with environments in which these pro-
environmental nudges were applied: countless daily micro-decisions lead to considerable waste
generation. If the lessons from previous research are considered, it is expected for a social norm
treatment to nudge the personnel’s habits towards using fewer aprons (H1). This leads to the main

research question:

Can a social norm nudge incentivise an ICU department’s personnel towards using fewer aprons?

Methodology

It was tested whether the implementation of a social norm nudge via stickers led to a decrease in
apron usage by medical personnel (H1). To provide an answer to that research question, an
experiment was conducted in the micro-economic system of the Erasmus Medical Centre Rotterdam’s
(EMC) intensive care unit (ICU) department from 5 to 25 July 2022. The experiment was ethically
approved by the Erasmus University Rotterdam Internal Review Board (Appendix A3, reference

number ETH2122-0751).

Experimental design
A field experiment was conducted at the EMC’s ICU, to test whether the implementation of a

social norm nudge led to a decrease in apron usage per room. Apron usage per room per eight-hour
day shift was counted in a baseline and treatment condition. In general, all rooms are worked in by
different nurses and doctors per shift. All staff members work in units, to which they are randomly
assigned once they start working at the ICU. Which staff members work in which room can change
from day to day. Each observation was therefore generated by data based on apron usage of arandom
set of employees. The experiment took place during the holiday season, which meant that many
subjects only participated in (a part of) either the baseline or treatment period. The experiment is
consequently considered a between-subjects design. Nevertheless, that decision is debatable as

certain staff members indirectly provided data in both conditions.

In the experiment, the categorical independent variable was Nudge, with two conditions: pre-nudge
and nudge. In the control condition, apart from neutral information concerning the new policy, no

methods of persuasion were used. Subjects were only informed via posters near the patient room
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doors and in the canteen that the policy had changed. In the nudge condition, stickers containing a
social norm were put above all piles of aprons in the patient’s rooms and displayed in the canteen.
The continuous dependent variable was Apron usage (per room). The variable was measured two
times per day throughout the treatment period. Aprons were counted in the same order of rooms in
the morning as in the afternoon, ensuring that every observation is approximately based on the same
number of hours. Again, Apron usage is considered a between-subjects variable, which is debatable.
Because staff throughout the department were in regular contact, no simultaneous treatments could

be conducted. Hence, a before-and-after study was conducted to avoid confounding the results.

Experimental setting
The ICU is the hospital department where patients in severe conditions that require acute and

intensive care are hospitalised. Generally, these patients are weakened to the extent that vital
functions such as breathing require respiratory equipment, which makes ICU caretaking demanding.
To be able to function in that special high-pressure context, the department’s staff is specially trained.
The department consists of four units, A, B, C, and D. Units A & B share a canteen and sub-
management, just like units C & D. Only units C & D were available due to another experiment that
was conducted in units A & B. Each unit contains ten rooms, leading to a total capacity of forty
patients. Nevertheless, due to personnel shortages, only three-quarters of those rooms can be

occupied by patients.

Figure 1: Medical workwear in the ICU environment. Aprons that are to be worn when performing medical acts with patients

are depicted.

The practice of the (medical) acts that constitute the bulk of the daily work varies from short
talks with patients and replacing band-aids to resuscitating them. Independent of the nature of a task,
personal protective equipment (PPE) is worn, depending on the occasion. Except for when dealing
with infectious or patients at high infection risk, personnel were expected to wear a (plastic) apron

mostly covering their trunk and upper arms when in contact with patients (Figure 1).
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Apron policy non-isolation patients Policy outline

Old (pre-baseline situation) Apron to be worn at all patient contacts, turning

patients over, feeding them, washing them, etc.

New (baseline-onwards) Apron only to be worn when in contact with

excreta: blood, wound fluids, urine, etc.

Table 1: Policy overview apron usage

The rules of the department are strictly guided by the hospital’s hygiene and infection
prevention board. In spring 2022, the board decided that it was justifiable, considering patients’ and
personnel’s safety, for an apron usage policy change to be implemented to use fewer aprons (Table
1). Consequently, a myriad of acts that were previously guided by the strong recommendation to wear
an apron such as helping to dress or turning over a patient no longer required personnel to do so. The
implementation of that new apron policy forms the basis of the experiment. Instead of merely
communicating the new policy via the traditional routes, the policy change was utilised to conduct a

natural experiment.

Sample & Subjects
A power calculation was performed, based on a 5% significance level, a desired (medium)

effect size of 0.5 and a power of 80%. The test led to a minimum number of 67 observations for each
treatment condition. These parameters used for the power calculation were based on previous
research that involved nudging interventions (De la Hunty & Trafford, 2021; DellaVigna & Linos, 2022;
Erjavec et al., 2021).

All medical employees who worked in units C and D of the EMC ICU during the period of data
collection indirectly participated in generating apron usage data per room by simply using aprons. No
subjects were recruited due to the experiment’s nature of field study. The staff consists of nurses
(about one nurse per patient per eight-hour shift, four full-time nursing jobs per occupied room per
day) and doctors (that on average make two patient rounds across the rooms per day), making for a
total of 240 medical staff members. The earlier observation period showed the personnel’s regular
activities in the corner of the patient’s room where the aprons (and other equipment) were located
and the social norm stickers were displayed. Therefore, the total number of subjects that saw the
stickers presumably approached the total number of medical staff working at units C & D during the

treatment.

In hospitals, employees’ privacy is considered pivotal. Therefore, no information about ICU

personnel was gathered: only room apron usage was measured. The experimenter’s occasional
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observations and data from the pilot study held in a comparable environment in Utrecht indicate that

over 80% of the subjects were females.

As the PPE policy did not change for isolation rooms, these rooms were excluded from the
experiment. Moreover, it regularly happens that ICU rooms accommodate a hospitalised patient in
the morning whilst being empty in the afternoon or vice versa. On such occasions, the observation
was deleted from the dataset, as observations can only be compared when they are based on a similar

number of hours.

Materials
At the start of the baseline period, the new policy of using fewer aprons was communicated

via updated posters next to the patient room doors and a text in the newsletter (Appendix A2). After
the baseline period, stickers with a social norm were put on in-room hand soap containers, which
were situated just above the pile of aprons where personnel would normally grab an apron. Moreover,
the same social norm was displayed on a screen in the canteen, between several general

announcements on a continuous display.

Designing the social proof statement
In economic experiments, deception is rather unusual and frowned upon. Therefore, the

social norm that was displayed needed to be based on actual data. To avoid influencing the EMC ICU
subjects, the data for the social proof statement were gathered in the ICU of a different (academic)
hospital: Utrecht Medical Centre (UMC). Utrecht is located in the same Randstad region of the
Netherlands as the EMC where the main experiment was conducted. The hospital was chosen due to
its relative proximity to and similarity as an academic hospital. In a (digital) pilot study, UMC

employees (N=32), were shown the following question:

Imagine the following scenario: An ICU department, such as the UMC Utrecht, introduces a
new policy for protective clothing. You are given the choice between more sustainable clothing
(washable gowns, shorter aprons, or fewer aprons) and less sustainable clothing (plastic gowns, longer

aprons, or more aprons). Which category of protective clothing would you choose (in most cases)?

Gowns, although not considered in this experiment, are medical workwear that employees wear
throughout the day. Gowns were also included in the scenario to enable subjects to consider the
broader topic of workwear. The scenario was followed by a multiple-choice question that provided

three options:

e 1 The more sustainable clothing

e 2) The less sustainable clothing
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e 3) Other, i.e.

81% of respondents indicated (three indirectly via option 3) to be in favour of using more
sustainable clothing. How does that statistic transform into a social norm? In social norms, a
distinction can be made between injunctive and descriptive norms. Injunctive norms state what others
approve or disapprove of whilst descriptive norms describe others' behaviour (Cheng et al., 2012). A
combination of both tends to be more effective than one of the two norms presented separately
(Khazian et al., 2008). The social norm that was derived from the pilot study was phrased in such a
way that it was congruent with the results but could be interpreted as a description of others’

behaviour as well as others’ opinions, a combined norm:

81% of intensive care staff in a similar hospital (UMC) prefer the sustainable option: only wearing an

apron when required. Join them and limit your apron use.
The resulting materials used in the experiment are depicted in Appendix A2.

Procedure
Before the treatment phase, stickers were designed and printed. Once the daily counting of

aprons started, the experimenter received medical gowns to be more inconspicuous for staff and
patients. One day before the experiment started, a general announcement of the new apron policy
was disseminated via the newsletter and posters. The treatment intervention was performed in the
early morning just before the day shift personnel arrived, to avoid any association between the
experimenter and the stickers. After the treatment period had ended, all stickers were removed. The
variable was counted twice per day by the experimenter, just before the start (07:30) and end (16:00)
of the day shift. Counting took place by hand and was intentionally made inconspicuous by
simultaneously executing the task of replenishing the pile of aprons to not raise any suspicions from

personnel.

Because the research conducted took place in a natural setting, subjects did not consent to
participate. Subconsciously participating in an experiment can have (adverse) consequences:
experiments might cause confusion, induce unintended harm, and (permanently) change subjects’
ideas. Debriefing targets those consequences by informing subjects afterwards, out of respect.
Debriefing is important to maintain scientific integrity and institutional credibility (Hatemi &
McDermott, 2020). The debriefing statement has been included in Appendix A2. Consequently, after
the experiment had ended, in August 2022, the subjects were debriefed via the department’s

newsletter. The text has been included in Appendix A2.
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Analysis
The data contains two variables; the continuous dependent variable Apron usage was

influenced by the categorical independent variable with two conditions (pre-nudge and nudge):
Nudge. Apron usage was counted per room per day shift, the generated data were therefore based
on multiple staff members working in the same room. A before-and-after study normally implies a
within-subjects design. Nevertheless, the staff members using a room differed from day to day.
Moreover, due to the holiday season, there were substantial changes in staff from week to week,
implying that the pre-nudge and nudge room data was based on varying populations. Consequently,
the design is considered a between-subjects design, as apron usage between rooms was compared. It
should be noted that the experiment setting did not reveal a clear between-subjects design, an

important consideration that should be given thought to when interpreting the results.

The assumptions of parametric tests are not met. One of the assumptions states that the
observations are drawn from a normally distributed population, whereas the underlying distribution
is unknown. The central limit theorem states that a sufficiently large sample size leads to the sample
approximating a normal distribution. Although some statisticians state a sample size of thirty could be
sufficient, the ten per-cent condition states that a sample should not be larger than 10 per-cent of the

population. That number is surpassed. Therefore, a non-parametric test is chosen.

As the experiment consists of two samples, a two-sample test is selected. If the experiment
would be considered a within-subjects design, a Wilcoxon Matched-Pairs test would be preferable.
Such a test is not possible because data to match observations has not been recorded, mostly due to
privacy restrictions. Moreover, different people work in the same room during a shift, rendering such
individual observations impossible. Because of the differences in the groups that constituted the
room’s apron usage data, a between-subjects design was chosen. Consequently, a Mann-Whitney U
test was applied to determine whether the two samples stem from the same population. The test
looks at the sum of the ranks of the observations, which should be similar if both groups are similar.
Moreover, a two-tailed is performed. Although the expected effect is only negative, a decrease in
Apron usage, it cannot be ruled out that a positive treatment effect occurred. For such a two-tailed
Mann-Whitney U test, data is minimally required on the ordinal level. Given that Apron usage is a

continuous variable, that assumption is met.

Furthermore, independence should hold. Within the broader group of EMC ICU personnel, all
new staff members are randomly assigned to one of the units: it can be assumed that those working
for C & D do not systematically differ from other employees. Because of the before-and-after design,
results for individual rooms are not independent: there are generated by personnel whose approach

towards aprons in the neutral condition is already influenced by their characteristics and convictions,
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which relates to their susceptibility to the nudge. Multiple subjects participated in both the pre-nudge
and nudge conditions, influencing room apron usage data. Susceptibility to the social norm in the
nudge condition is influenced by opinions in the baseline period. Although within-subject
independence is improbable, between subjects the observations should be independent. Normally,
wearing aprons boils down to an individual decision that is mostly made alone where the influence of
others is negligible. On the other hand, one cannot rule out the possibility of personnel discussing the
new policy among themselves and influencing each other. In the decision on whether Mann-Whitney
U can be applied, such interactions are assumed to be minimal and considered noise. However, it
should be stated that the latter assumption is not backed up. More information on experiences from

the field experiment and subjects’ behaviour is provided in Appendix Al.

Analysis and Results
Counting took place from 5 to 25 July on two occasions daily: just before and slightly after the eight-

hour day shift (around 07:30 and 16:00). Counting took place to determine how many aprons were
used within one room during a day shift. Due to the nature of the department, the length of stay of
intensive care unit patients can vary from some hours to multiple months, with most patients staying
relatively short. Rooms that were occupied in the morning but empty in the afternoon were removed
from the counting because such rooms did not guarantee a full day shift of nursing. Apron usage per
room varied from zero to twenty-one. In Table 2, summary statistics on the experiment are provided.
The baseline phase of the experiment was discontinued due to time restrictions after the number of
67 observations was reached, after nine days. The number of 67 observations is derived from the
power calculation. The treatment phase took twelve days and led to a total of 72 observations. The
median for both periods is five, whilst the mean is a little higher at 5.69 for the baseline period and
5.85 for the treatment period. The statistics provide a first insight into the results of the experiment.

Surprisingly, the treatment group shows a slightly higher mean.

Nudge status Pre-nudge period Nudge period

Number of eight-hour day shift 67 72

room observations

Apron usage, mean 5.69 5.85
Apron usage, median 5 5
Standard deviation 3.41 3.36

Table 2: Summary statistics experiment
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To determine whether the baseline and treatment groups were statistically different, a Mann-
Whitney U analysis was conducted. The test’s null hypothesis of the group’s medians being equal
cannot be rejected at a 5% significance level (Table 3). The distributions in the baseline and treatment

groups did not differ significantly. The Stata commands used to obtain the results can be found in

Appendix A5.
Nudge status (independent Observations Rank sum Expected
variable)
Pre-nudge 67 4631.5 4690
Nudge 72 5098.5 5040
Combined 139 9730 9730
Adjusted variance 55570.43

HO: Apron usage pre-nudge condition = Apron usage nudge condition

Z-value =-0.25 P-value =0.81 Effect size = 0.00

Table 3: Results of the Mann-Whitney U test

It was mentioned that the baseline period lasted for nine days, whilst the treatment period
lasted for twelve days. Although the original intention was for both periods to be equally lengthy, it
was decided otherwise for two reasons. Whilst it required nine days to obtain 67 observations in the
baseline condition, a higher number of observations was interrupted by changes in room occupation
during the treatment period. Such differences between days occur randomly and can be explained by,
inter alia, health conditions improving, operations, or death. The baseline period not initially being
extended to avoid the risk of dissimilarity between the periods can be explained by time limitations
on the experimenter’s side. However, this comes as a risk: nudges can be susceptible to time-effects
(Congiu & Moscati, 2022). Robustness checks provide information on the validity of test results when
(small) alterations are made to variables. Consequently, as a robustness check, another Mann-
Whitney U test was run with the same nine days of baseline observations, whilst for the treatment,
only the first nine days were taken. As depicted in Table 4, no significant differences between the two

groups are found.

Treatment status (independent Observations Rank sum Expected
variable)
Baseline 67 4097 4254.5
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Treatment 59 3904 3746.5
Combined 126 8001 8001

Adjusted variance 41361.68

HO: Apron usage baseline condition = Apron usage treatment condition

Z-value =-0.77 P-value = 0.44 Effect size =0.01

Table 4: Results of the Mann-Whitney U test where the baseline period is compared to the first nine days of the treatment

period
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Discussion
In light of a project in the Dutch province of South Holland, this thesis project aims to contribute to

the project’s goal of realising a fully circular Erasmus Medical Centre Rotterdam (EMC) intensive care
unit (ICU) by 2030. A circular ICU requires decreasing emissions and reducing material usage on an
extensive scale. Because of positive results in previous research, low implementation barriers, and
the simplicity with which such an intervention can be applied in other (medical) settings, a nudge
intervention was implemented. Nudging and circularity are deeply connected: emissions and waste
are mainly caused by human behaviour. Hence, reducing emissions and waste requires changing
human behaviour. Inspired by experiments in which pro-environmental behaviour was stimulated via

social norms, an experiment was conducted in the ICU.

Social norm nudges inform subjects about behaviour that others, a reference group, either
engage in, approve of, or both simultaneously. A pilot study among ICU personnel in a comparable
academic hospital generated data to formulate a social norm. Baseline experiment data were
gathered, after which all non-isolation ICU rooms and the canteen were equipped with a sticker
depicting the social norm to nudge personnel towards using fewer aprons. Apron usage per room was
counted before and after the eight-hour day shift during the pre-and post-intervention periods. The
latter period lasted for twelve, instead of nine days. The difference in length of the periods is explained
by a decrease in useful observations, presumably due to random daily ICU practice, which required to

continue counting observations for a longer treatment period.

Although the literature-based expectation was for the social norm treatment to nudge the
personnel towards using fewer aprons, no such results were found: apron usage remained
approximately unchanged, a little less than six aprons per room were used per eight-hour shift for
both periods. The absence of any reduction in apron usage is not in line with experiments where such
norms led to a decreased use of other consumables like towels (Cialdini et al., 2008). The assumption
of individuals being susceptible to a reference group behaving pro-environmental was theorised in a
variety of experiments: from theft avoidance to no-ads-stickers, and from littering to recycling

(Cialdini, 2003; Cialdini et al., 1990; Hamann et al., 2013; Lyons et al., 2010).

Multiple reasons could explain the experiment’s unexpected results. Nudges work better in
case of uncertainty or conflicting interests. The implementation of a new apron policy was considered
as potentially inducing uncertainty, consequently allowing for new habit formation (Benjamins et al.,
2020). However, the presence of uncertainty might have been an overestimation. Although data are
unavailable, it can be assumed that the average subject had substantial experience in the field, which

implies multiple years of wearing aprons. It could be that staff members felt relatively certain about
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wearing aprons due to being experienced, inducing relatively unaffected apron usage decisions

(Benjamins et al., 2020).

How do these difficulties in changing habits relate to intentions? According to the EMC ICU’s
management and a series of interviews and focus groups conducted within the same project, ICU
employees were willing to engage in more pro-environmental behaviour (Maanicus, 2022). In practice,
such intentions did not show. That discrepancy might be attributable to the intention-behaviour gap
when behaviour and indicated willingness (intention) contradict. The intention-behaviour gap exists
under a delay between formulating intentions and acting upon them at a later moment. The
phenomenon of hyperbolic discounting helps to explain the concept: individuals attribute more value
to the present than the future, which makes it easier to intend effort-requiring behaviour in the future
(Rohde, 2010; Sniehotta et al., 2005). Once that future arrives, the costs of the required effort are
higher than previously estimated. Consequently, individuals engage in planned behaviour less
frequent than previously planned. Barriers such as rethinking habits, fear of medical consequences,
or fear of staining workwear could have impeded change (Cawcutt et al., 2020). Moreover, the
experiment might have focused too much on the short run: habit formation can take time, especially

if the habit that one tries to change has not changed for years (Henry et al., 2010).

Among the barrier that might have rendered the perceived costs too high, fear should not be
underestimated. Throughout the COVID-19 pandemic, hospitals went through an unprecedented
phase in modern times: while the hospital was overcrowded, illness rates among personnel were
higher than ever. Amid widespread fear of the new pandemic, patients in the most threatening
conditions were brought to the ICU (Jung & Park, 2021). Such patients were very contagious, whilst
long-run consequences were unknown. Although the experiment was conducted in a context where
the pandemic’s intensity had decreased, the aftermath was certainly hard felt. Perceived fear is
influenced by factual knowledge. Although the hygiene and infection prevention board (HIPB)
indicated that only wearing aprons when excreta were involved was safe for both patients and

personnel, staff members might have still feared the consequences of now wearing aprons.

Thus far, explanations for the absence of the expected treatment effect were sought in factors
that do not directly involve the design of the social norm nudge. A pilot study was conducted in Utrecht
Medical Centre to formulate a norm based on other ICU personnel’s opinions. That reference group
was chosen for several reasons. First, forming such as statement with data from the most direct
reference group, i.e., EMC ICU colleagues, would influence participants themselves because that
would already make them think about apron usage, inducing biased results. Second, the hospital in

Utrecht is also an academic hospital, of which only a select number exist in the Netherlands, indicating
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similarity. The city is a better comparison to Rotterdam than other cities in the Randstad region; Other
academic hospitals in the region share fewer similarities: Leiden is a significantly smaller city, whereas
the relationship between Rotterdam and Amsterdam tends to be experienced through a certain
animosity, which might endanger the willingness or ability to identify with the reference group. Other
academic hospitals are even further away from Rotterdam, in less urbanised areas. The trade-off that
led to using a non-EMC reference group entailed the advantage of not influencing employees prior to
the experiment. Nevertheless, Utrecht remains a different city and the probability that EMC ICU
personnel will have contacts in the city and especially in the hospital is small. Therefore, personnel
might not have identified with the reference group, inducing the absence of the expected treatment

effect (Carli et al., 1991).

As well as referring to a reference group that subjects can identify with, the wording and
implications of social norms should be salient to subjects. In the experiment, policy change
information was communicated in the department’s newsletter and via new posters. The update
stated that aprons were only to be worn when working with excreta. The stickers did not directly
mention that policy: they insisted on ‘...limiting apron usage, as ICU personnel in Utrecht intended and
approved of...”. Possibly, the link between the new policy and the message on the stickers was not
salient enough, leading to disappointing effects. It could be that a more direct inclusion of the new
policy such as explicitly mentioning excreta, could have increased saliency and consequently the
treatment effect (Noggle, 2018). The policy change might not have sufficiently reached the personnel,

implying inadequate communication could have influenced the results (Cawcutt et al., 2020).

Notwithstanding the importance of norm salience, norm effectiveness can be linked to
accountability: feeling and being held accountable for behaviour. Some individuals engage in pro-
environmental behaviour to enhance social status and prestige: virtue signalling. Social norms can
leverage that mechanism: to avoid losing status, people engage in certain behaviour. By the absence
of visibility of apron usage statistics per employee and therefore accountability, a part of the
motivation for some individuals to engage in pro-environmental behaviour might have disappeared.
Although most subjects were presumably unaware of the apron counting, the (unknown) percentage
of subjects that realised would be aware that no link to personal identity was made as multiple staff
members used the same room. Therefore, the social rewards that may be reaped from signalling pro-

environmental behaviour were absent, decreasing incentives (De Groot & Thggersen, 2018).

Independent of the design of the norm, the personnel’s willingness to engage in pro-
environmental behaviour might have been thwarted by long-run national developments. The

Netherlands has seen several waves of spending cuts in healthcare (Herderschee, 2021). Spending
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cuts in healthcare tend to lead to anger and frustration among personnel (Bone, 2002). An analysis of
cutbacks in hospital settings, in which personnel were interviewed, concluded that the work
atmosphere can be negatively impacted by cutbacks (Arnetz et al., 2003). The association between
using fewer aprons and cutbacks is not an uncommon one to make. Therefore, personal negative
associations with such policies might have disincentivised personnel from adhering to the desired

behavioural change.

Other particularities of the Dutch experimental context might play a role as well. The
Netherlands scores relatively high on individualism in the Hofstede database (80 out of 100). Although
the Netherlands scores lower than the United States (91), it is relatively comparable to the United
States (Hofstede, 2022). In a comparison study, social norms had a bigger effect in the Polish, relatively
collectivist context, as compared to the American, relatively individualistic context (Barrett et al.,
1999). On the other hand, the level of Stateside individualism did not lead to the absence of any
treatment effect. Cultural differences could therefore explain a relatively small impact, but the

absence of any treatment effect is improbable.

Thus far, several explanations have hypothesised why the treatment was not correctly
conveyed, or why pre-existing factors could have interfered. No distinction was made between the
baseline and treatment period. When a clean experiment is conducted, the risk of causal interference
is significantly reduced. When behaviour in two identical situations is compared, but only one variable
is changed in one situation, no confounding effects should occur. There are valid reasons to assume
the absence of such confounding effects. The personnel that contributed to the room data were
randomly assigned to units by the hospital. Both the baseline and treatment periods took place in the
same period. Moreover, the COVID-19 situation did not significantly change, and therefore the
number of mandatorily isolated patients did not substantially change. Nevertheless, not all variables
were controlled. It could be that external, confounding effects occurred that influenced the treatment

effect (Kallus et al., 2018).

Confounding effects can bias the results. The Mann-Whitney U test that was applied requires
independence to hold, which also decreases the risk of biased results. Given the before-and-after
design, independence within subjects does not hold. Independence between subjects implies the
absence of subjects mutually influencing each other. In Appendix Al, the personnel’s responses to the
treatment are discussed. Some examples include ‘group leaders’ openly questioning the new policy
among their colleagues, whilst others occasionally removed social norm stickers which had to be put
back. The risk that such, and multiple unobserved interactions led to subjects influencing each other

cannot be ruled out. Negative behaviours such as sabotage by in-group members can set a social norm,
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leading to other in-group members following that behaviour (Ariely et al., 2009). Subjects that
intentionally hinder the experiment pose a high risk of biasing results and threatening the assumption
of independence. The chosen methodology is therefore dependent on an assumption that cannot be
guaranteed. That limitation could not be countered by applying other statistical tests, as all statistical

tests require independence.

Another factor that might explain the absence of a treatment effect concerns the difference
in length between the baseline and treatment periods. Counting was discontinued after 67
observations during the baseline period due to time restrictions. During the baseline period, the
number of usable observations decreased, explaining the need to count some extra days. The
decrease presumably happened due to, among others, a higher rate of patients being discharged from
the ICU. Such differences introduce time-effect risks, as a nudge’s effect can change over time (Congiu
& Moscati, 2022). Whilst some authors consider the effects of nudges, especially those focusing on
the intuitive ‘system one’ to remain consistent, others assume increasing or decreasing time-effects.
In case the latter presumption applies in this experiment, comparing an observation period of nine to
twelve days introduces a time effect that biases results (Congiu & Moscati, 2022). The risk of such
confounding variables is inherent to before-and-after study designs but could have been avoided by
generating data in a timeframe without time-limits. Nevertheless, a Mann-Whitney U test with only
the observations from the first nine baseline and treatment days was conducted to check for bias due
to comparing periods of different lengths. The test did not indicate different results from the initial
test, indicating the difference in the length of periods does not explain the absence of a treatment
effect. Still, in the scope of time-effects, the periods could have been too short: nudges can require

time to take effect (De Ridder et al., 2018).

The experiment departed from the assumption that personnel wore new aprons at every
patient contact, based on a day’s observations at the ICU. Although observations mostly confirmed
that assumption, a few performed (medical) acts (turning over a patient and replacing auxiliary
equipment) without wearing one. When mentioning the subject between the lines, one employee
indicated ‘it would be a great leap forward if all employees would wear aprons when required’. If the
observations of that one employee would be representative, the experiment might have induced the
opposite effect of its hypothesis: the social norm nudge might have served as a reminder to frequently
wear aprons. Nevertheless, several others stated that most employees wore aprons on most
occasions. From that starting point, it was assumed that before the implementation of the new policy
the average employee wore aprons for every medical act. It could nevertheless be that such an

assumption was incongruent with reality and that the observation period was insufficient.
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Although the exact uptake of aprons before the implementation of the new policy is unknown,
the assumption of sixteen aprons per day was provided based on procurement data. The results from
this experiment were based on an eight-hour day shift. With three shifts per day, the results are in
line with sixteen aprons per day. That would assume that the baseline policy nor treatment led to a
decrease in apron usage. Nevertheless, the procurement-based estimation was based on twenty-four
hours, whereas practice shows substantially less care takes place in the evening and night hours.
Therefore, a bigger share than sixteen hours should be attributable to the day shift. Did the initial
baseline policy change already lead to a decrease in apron usage? Such information is unknown. The
uncertainty regarding these matters provides an extra reason for the Mann-Whitney U test having
been conducted as a two-tailed test. In sum, a variety of reasons provide possible explanations for the

absence of the expected treatment effect.

Contextual limitations
Animportant limitation to conducting research in the EMC ICU environment concerns privacy.

Due to strict protection of privacy, data on the personal level cannot (easily) be gathered. In the
current methodology, the differences between the baseline and treatment groups were considered
substantial due to holiday season-induced changes in the constellation. Subsequently, the design was
considered a between-subjects design. Nevertheless, that choice is debatable. A substantial share of
personnel that indirectly provided apron usage data per room participated in both periods.
Consequently, it cannot be stated that the experiment at hand constituted a clear between-subjects
design. Outside of the holiday season, the two groups would almost be identical, which points further
towards a within-subjects design. Such a design would fit the usage of a Wilcoxon Matched-Pairs test.
However, conducting that test would be difficult as gathering the subject’s data to create pairs is out
of scope in the ICU. The impossibility to use personalised data disallows applying parametric tests, as
the underlying distribution of the population cannot be retrieved. Although the applied Mann-
Whitney U test is not hindered by that condition, an important limitation of the test concerns its
power: compared to parametric alternatives, the test is less powerful. Consequently, any differences

between groups are less likely to be found.

Lessons from the experiment and suggestions for further research
Implications that follow from the experiment can be based on the absence of a treatment

effect whilst assuming a fully clean design, leading to the implication that the EMC ICU personnel were
not susceptible to social norms. Whether that conclusion holds for other departments and hospitals
or beyond the Dutch context remains unknown: factors such as willingness to engage in pro-
environmental behaviour and susceptibility to norms may differ per hospital and region. Work floors

or departments where people are less experienced might be more susceptible to social norms, as for
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ICU departments in less individualistic countries or regions. Alternatively, one can assume limitations
to the design to have caused the absence, leading to implications in line with the hypothesis and
theoretical framework. The various explanations for the absence of the expected effect make the

latter more probable.

Many of the provided explanations are accompanied by a dichotomy that is specific to ICUs:
the dilemma of factual and perceived hygiene safety versus sustainability. The particularities of an ICU
environment are guided by strict control of hygiene and medical guidelines, typically outlined by the
HIPB. The size of healthcare emissions is considerable. The lessons from conducting an experiment in
an ICU environment anecdotally underline those statistics: an average ICU patient accounts for seven
bags of waste per day. Infected patients increase that number: when an infected patient is released
(for various reasons), all consumables and medical products in that room are burnt to prevent risks.
Such procedures are not futile, as they decrease infection risks with potentially detrimental
consequences. Reducing emissions consequently requires rethinking these procedures while limiting

adverse health effects.

Once intended changes are accepted by the HIPD bottleneck, this experiment provides lessons
for the design of any future social norm nudge intervention in the ICU context. The practice of nursing
proved to oftentimes be an individual task. Individuals are more likely to make a pro-environmental
choice if choices are publicly visible (Asensio et al., 2013). Introducing mechanisms such as dynamic
posters that make personnel’s choices more visible and therefore more salient could increase pro-
environmental behaviour (Asensio et al., 2013). When introducing such visible comparisons,
researchers should nevertheless be careful: the use of social norms has been shown to entail a
boomerang effect for some individuals who learn that they outperform the norm: the baby should not
be thrown away with the bathwater (Allcott & Rogers, 2014). Additionally, no ICU patient is the same.
Taking care of one patient might require substantially more use of aprons than of another patient,

making (visible) comparisons between individuals undesirable.

Alternatively, an even closer reference group could be used. Possibly, that UMC reference
group was too distant for EMC ICU personnel to identify with (Campos et al., 2019). Conducting an
experiment in which a reference group from the same hospital, such as a comparable department is
used might be a more effective nudge. Are ICU staff members more susceptible to being compared to
fellow ICU staff members, medical personnel, gender, or inhabitants of the same region? Further

research could provide answers to the required specifics of such a reference group.

In absence of the successful implementation of social norms, focusing on individual morals

could be a valuable intervention too. Applying normative personal statements such as 'do you care
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about' might be more effective, especially in the ICU context where uncertainty is low because staff
members receive intensive training (Bolderdijk et al., 2013). Moreover, the Netherlands are
characterised by a relatively high level of individualism (Hofstede, 2022). Applying such normative

personal statements could therefore foster relatively strong effects in the Dutch context.

This experiment departed from the assumption that on average, sixteen aprons per ICU room
per 24 hours were used. In the baseline and treatment periods, the eight-hour day shift resulted in an
apron usage statistic that corresponded to approximately one-third of that number. More acts are
performed during the day than at night when patients tend to sleep. Therefore, a higher proportion
than one-third of daily apron usage should be attributable to the day shift. That assumption would
indicate the effectiveness of the baseline policy, rather than the treatment nudge. Further research
could count the number of aprons per 24-hour period to determine whether the sixteen per day

statistic still holds or has decreased.

Last, the effect of descriptive social norms does not show differences between males and
females, but injunctive social norms have stronger effects on women. In this experiment, a mixed
descriptive and injunctive norm was applied. Further research could focus on whether that
discrepancy holds in the typically female-dominated medical world: possibly, implementing purely

injunctive norms could reap stronger effects (Trelohan, 2022).

Conclusion
Observations about the considerable amount of waste that the EMC ICU department generated

throughout the height of the COVID-19 pandemic inspired the management to gather more
information on the magnitude of the department’s waste production. It was concluded that the
observations were not merely incidental but in line with the ICU’s characteristic of being a heavy
consumer of energy and materials. The near absence of pro-environmental policies propelled a project
that endeavoured to establish a fully circular ICU by 2030. This thesis was written in light of that
ambition. The hygiene and infection prevention board’s decision to allow a more lenient apron usage
policy allowed for the conduct of an experiment. Previously, ICU personnel were expected to wear an
apron at every patient contact. The new policy required them to only wear an apron whilst in contact
with excreta. In a variety of experiments, pro-environmental behaviour was successfully incentivised
via social norms. Social norms are informative messages in which commonly exerted or (dis)approved
behaviours are mentioned. The success of the nudge has been linked to an evolutionary traceable
human tendency to adhere to the group, both fostering efficiency and group inclusion. During a

baseline period, apron usage was observed while the new policy had been communicated via the
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department’s newsletter and posters. Subsequently, a social norm nudge was displayed in every
patient room near the pile of aprons and on an informative screen in the canteen. The goal of this
nudge was to reduce apron usage. To determine the effect of the nudge, the number of aprons used
per room was counted twice, at the beginning and the end of the day shift for a period of twenty-five
days. Contradictory to expectations, no significant differences were found between the baseline and
the treatment periods. A little less than six aprons were used per day shift in both the baseline and
treatment periods, on average. Several reasons can be assigned to account for the difference between
previous experiments in which pro-environmental behaviour increased and the experiment at hand.
Social norms depend on the extent to which an individual identifies with the reference group. The
reference group used (ICU employees from another hospital) might have been too distant. Also, social
norms tend to be more effective in case of uncertainty. ICU personnel might have been relatively
certain of whether to wear an apron due to, on average, substantial experience in the field, leading to
habits that were hard to break. Such habits might have been based on (unjustified) fears of context-
specific medical risks, such as infection, of which the absence was not clearly communicated.
Moreover, some subjects demonstrated a strong resistance to changing their behaviour. Such
resistance could not only have impacted their behaviour but could also have cross-influenced initially
neutral colleagues. The practical implications of the research depend on the validity of the results, as
they contradict earlier research: was the absence of a treatment effect caused by limitations or are
social norm nudges simply less applicable to ICU environments? Due to the absence of a change in
apron usage, it could be assumed that the Rotterdam ICU context and presumably other ICU and/or
medical contexts are relatively insensitive to social norms that incentivise pro-environmental
behaviour. On the other hand, a closer reference group, more salient norm, and clearer explanation
of the advantages of using fewer aprons might have led to an effect. Further research is recommended

to clarify whether those latter factors have impeded the social norm from bearing effect.
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Al Experiences from the field

During the experiment’s initial phase, contacts in the hospital consisted of people from the
management or doctors that participated in the green team. Their initial estimations on the staff’s
attitudes about changing habits towards more pro-environmental behaviour stated that a widespread
sentiment of willingness to change was prevalent. In a master’s thesis that was written before this
experiment, several interviewed employees indicated a similar willingness to change their behaviour
(Maanicus, 2020). Via the department’s newsletter, it was announced that | would be helping the care
assistants for some weeks with replenishing aprons. Officially, the staff was not informed about the
experiment or the counting of aprons. Unavoidably, it occasionally happened that personnel entered
patients’ rooms while the counting was ongoing. When questions were asked in such instances, it was

replied that the management wanted to gather data about apron usage for undetermined reasons.

Albeit via sticking the nudge stickers on, the experimenter’s presence, or a few observations
on the ongoing counting by staff members, throughout the experiment awareness rose among the
personnel. Whereas some, mainly younger nurses, inquired positively and outed their support for the
(perceived) goal of the nudge, a few — mainly older — nurses exhibited highly sceptical behaviour. One
nurse indicated to have repeatedly removed the stickers, stating their presence to be nonsense. In
that specific instance, the stickers were quickly put back and the observation for the day was deleted
from the dataset. Moreover, the nurse shared a strong antipathy against the idea of the management
imposing a certain line of behaviour or working method. In other settings, during the coffee break,
other (older) nurses would repeatedly ask sceptical questions as the experimenter passed by, a few of
them explicitly stressing their thoughts on the futility of the policy and stickers. On such occasions,
numerous other staff members would witness the interaction, also on their coffee break, without
responding. Also, the latter interactions were repeatedly initiated by the same persons, mostly in
group settings. That implies a strong incentive for a few, older, nurses, presumably group leaders, to

keep denouncing the new policy.

These experiences show that the practical implementation of a policy change, and with that
the implementation of nudges, can be impeded by the local context. On the one hand, it could be that
the use of social proof and the comparison to a different hospital led to increased antipathy. On the
other hand, much of the frustration was already outed in the baseline pre-treatment phase. In
addition to that, these anecdotal observations were not substantially less in units A & B where a
different, non-social norms treatment was implemented. The main characteristic of the subjects that

expressed scepticism was age, being relatively older than the average staff member. Such patterns
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might be caused by a decreased willingness to change practices. Nevertheless, in a meta-analytical

study on elderly workers, no evidence was found for that assumption (Feldman & Ng, 2012).

A2 Materials used during the experiment

The following wording was communicated in the newsletter:

.......... From 5 July 2022, the policy of using gloves and isolation coats for non-isolated patients will
change. This will be changed to be in line with the policy in the rest of the hospital and to be more

sustainable. What will change?

From now on, only wear a white apron for activities involving contact with blood, faeces, urine, mucus,

wounds, or hazardous substances. The policy for isolation patients will not change..............

In addition to the text in the newsletter, the following poster was displayed, which explains the

route that leads to the decision on what personal protective equipments (PPEs) are to be worn:

ISOLATIEPATIENT?

Aanraking met
bloed, faeces, urine,
slijm, wonden of
gevaarlijke stoffen?

GEEN
BESCHERMINGSMIDDELEN
NODIG

U ‘:::':F " i vi”'ﬁ: ' '

The social norm sticker was put above the aprons in all non-isolation rooms in units C & D.

Moreover, the sticker was projected on a screen in the shared canteen:
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81% van de IC-medewerkers in een
vergelijkbaar ziekenhuis (UMC) geeft de
duurzame optie de voorkeur: enkel een
schort dragen bij de handelingen waar dat
vereist is. Sluit je bij hen aan en beperk je
schortgebruik.

Translation: 81% of intensive care staff in a similar hospital (Utrecht Medical Centre (UMC)) prefer the

sustainable option: only wearing an apron when required. Join them and limit your apron use.

Placement of the sticker in an ICU room. The aprons, in white packaging, are encircled in red:

Debriefing statement

Dear IC staff,

You may have noticed that we (Tamarah Verhoog and Theo Post) spent a few weeks in your

department in July, as announced in the newsletter. We would like to explain why.

We are two economics students who are participating in a project organised by the Green Team as
part of our theses. The goal of that project is a fully circular IC by 2030. Within this project, space is

given to students, including non-medical students, to conduct research.
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In spring, it was announced that the hygiene and infection prevention board wanted to introduce a
more flexible policy, where aprons were no longer required for all contact moments with patients but
only for contacts with excreta. We took this opportunity to first count the number of aprons being
used, for one week and a half. Then, in units A&B, we placed a reminder sticker above the aprons. In
C&D, we placed information, based on a pilot in the UMC Utrecht, above the aprons. The purpose of

both stickers was to emphasise the new policy and therewith reduce apron use.

The results of the experiment were not very exciting: on average 5 to 6 aprons are used per room
during the day shift and this number has not changed during the sticker period. The reason that we
could not give very concrete answers during the experiment is the validity of the results: if a
participant is not aware that he/she is part of an experiment, there is a greater probability that the

participant will behave normally, which is exactly what an experiment is supposed to recreate.

If you have any questions, please do not hesitate to contact us. We also plan to present our theses at
the EMC in the near future, where you are of course also invited. We can be reached at

tamarahverhoog@gmail.com & theo1357@hotmail.com.

We would like to thank you all kindly for our nice time at the EMC: compared to Woudestein it was a
completely different world, which was not only interesting for the experiment but also very cool to

see in real life.

Kind regards, and thanks again for your (unconscious) participation! ~ Tamarah & Theo
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A3 Ethical approval

Date: 15th June 2022

Subject: Approval ethics review application ETH2122-0751
Our reference: ETH2122-0751

Dear Sophie van der Zee,

On the 10th of June 2022 the Erasmus School of Economics IRB-E received your request
for approval of your research project Promoting sustainable behavior amongst ICU
personnel. Thank you for submitting your research proposal.

Hereby, | am pleased to let you know that the Board has decided to advise positively on
your application. Based on the information you have provided, we conclude that your
research proposal sufficiently respects the safety and rights of participants and recognises
the responsibilities of the researcher(s) involved and of their host and sponsoring
organisations. The approval decision is valid for three years.

Once you start your research, please be aware that you are responsible for adhering to
the Netherlands Code of Conduct for Research Integrity whether working individually or in
a team. Please note that you are required to submit an amendment in case any significant
changes ocour.

Yours sincerely,

On behalf of the Erasmus School of Economics IRB-E

A4 Life cycle assessment of the aprons studied
Environmental savings of less apron usage

In the Netherlands, a normative institution (the NEN) sets requirements for hospital consumables.
Regulation NEN-EN-13795-1 controls chirurgical clothing. Regulation NEN-EN-14126 focuses on
protective clothing in labs. For ICUs, no official nationwide norms have been issued. Consequently,
local HIPBs decide on the appropriateness of PPEs, granting the freedom to choose pro-environmental

options.

To distinguish between countless kinds of aprons, environmental savings need to be
quantified by conducting a specified life cycle assessment (LCA). LCAs are systematic analyses of a
product’s environmental impact over its lifetime. Simply using less plastic is not necessarily better, it

depends on numerous factors like materials used, lifetime, transportation, etc.

The aprons that are used at EMC ICU are delivered in boxes that contain three packages of
fifty aprons. The boxes and packaging including the aprons weigh 9.6 kilos, the aprons 8.6 kilos, leading
to a weight of approximately 57.33 grams per apron. In LCA studies, comparable apron weights of 63

and 65 grams were found (Griffing et al., 2018 & Bhutta et al., 2021). Nevertheless, these studies were
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performed on aprons made of polypropylene. The aprons EMC ICU uses are made of nonwoven tissue
(28 g/m2) and a coating of polyethene film (25 um). The aprons dimensions of the apron are 145 cm
* 75 cm. The ratio of nonwoven tissue to polyethene film could, however, not be obtained, which

renders a full LCA impossible.

A LCA study that considered several types of aprons resulted in an average CO2 equivalent of
65 g per apron (Bhutta et al., 2021). In another study that considered aprons, a CO2 equivalent of 310
g per apron was found (Griffing et al., 2018). CO2 equivalents are measurement units that are used to
standardise measurements of environmental impacts. As both were based on polypropylene, and
polyethene tends to have a lower environmental impact due to being a bioplastic, these results cannot
be directly copied (Dennis et al., 2007). Moreover, CO2 is only one of many factors that help to explain
the environmental impact of a product. Nevertheless, the studies provide an impression of the impact
that reducing apron usage, especially when the considerable number of aprons used per year in a

hospital department is considered, can have.

A5 Stata commands
*Obtain an overview of descriptive statistics (mean, median) for the variables*

Tabstat apronusage, statistics (mean median) by(treatment)
*Perform a Mann-Whitney U test with Apronusage as dependent variable and Treatment as
independent variable*

ranksum apronusage, by(treatment)

50



	Abstract
	Dedication
	Abbreviations
	Introduction
	The potential of nudges
	Considering the particularities of the ICU environment
	Applying social norm nudges

	Theoretical framework
	The origins of social learning
	Social learning via social norms
	Reference groups in social norms
	Formulating social norms
	Incentivising pro-environmental behaviour via social norms
	Implementing social norms in a medical setting

	Methodology
	Experimental design
	Experimental setting
	Sample & Subjects
	Materials
	Designing the social proof statement
	Procedure
	Analysis

	Analysis and Results
	Discussion
	Contextual limitations
	Lessons from the experiment and suggestions for further research

	Conclusion
	References
	De Groot, J. I., & Thøgersen, J. (2018). Environmental psychology: An introduction (167-178). New York: John Wiley & Sons.
	Gneezy, U., & List, J. (2014). The why axis: Hidden motives and the undiscovered economics of everyday life. New York: Random House.
	Appendix
	A1  Experiences from the field
	A2  Materials used during the experiment
	A4  Life cycle assessment of the aprons studied
	A5  Stata commands



