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Optimising Nudges in Public Space: Identifying and Tackling Barriers 
to Design and Implementation
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ABSTRACT
This paper explores how applying psychological and cognitive theories in 
nudge design can increase the effectiveness of nudging in public space. 
Nudges are those policy instruments that alter human behaviour by exploiting 
cognitive biases/heuristics, without limiting the choice set. Based on interviews 
with Dutch urban planners, barriers in applying such behavioural theories are 
identified. These barriers relate both to urban planners’ inexperience with 
nudging and to the organisational and societal context in which nudges are 
designed. A design framework is presented to optimise the design of nudges 
by helping planners to identify when and where nudging is feasible.
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Introduction

Urban planners increasingly rely upon nudging to improve liveability and safety in public space 
(John, 2018; Thaler & Sunstein, 2008). Nudges are policy instruments that alter behaviour by 
exploiting cognitive biases and heuristics without prohibiting actions or making them significantly 
more expensive or difficult to perform (Thaler & Sunstein, 2008). Examples of widely used nudges in 
public space include the implementation of shared spaces to improve traffic safety (Imrie, 2012) and 
playing classical music in public transport systems to calm passengers (Hirsch, 2007). Nudging is 
used within various subfields of urban planning (e.g. encouraging sustainable behaviour, traffic 
safety, and tackling crime) and is embraced as a strategy for managing public spaces in many 
countries (e.g. the British, Dutch and German governments have included it in design standards for 
public space).1

Many nudges have, however, proven to be of limited effectiveness. Nudging is too often applied 
to behavioural problems that it cannot address, or used in public spaces that are unsuitable (Meder 
et al., 2018; Sunstein, 2017). Moreover, incorrectly designed nudges have, in several instances, 
proven to aggravate rather than address behavioural problems (Stibe & Cugelman, 2016). Many 
nudges thus do not contribute to well-being and safety in public space and at times may even 
reduce it.

The starting point of this paper is that effective nudging requires an understanding of the 
psychological and cognitive drivers of human behaviour and leverage points for behaviour change 
(Capano & Howlett, 2021; Walton, 2014). While the use of behavioural theories is acknowledged in 
both the planning and nudge literature to enhance the effectiveness of policy designs, applying 
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such theories in nudge design has proven difficult (Churchman, 2008; Kim, 2011). A lack of under-
standing exists about the barriers that prevent urban planners from applying these theories (De 
Ridder et al., 2020).

The purpose of this paper is to explore the opportunities and barriers in applying behavioural 
theories to the design of nudges within public space. To this end, the paper makes three contribu-
tions to planning theory and practice. First, it discusses the pivotal role of behavioural theories in 
optimising nudges to manage public space. Moreover, it identifies the barriers that planners 
experience in applying behavioural theories in nudge design. Finally, it presents a design framework 
for nudges to overcome the identified barriers.

The paper is structured as follows: The next section clarifies how behavioural theories help to 
improve the effectiveness of nudges. The semi-structured interviews used to identify the barriers in 
applying behavioural theories are then explained. Afterwards, the identified barriers are discussed. 
The subsequent section presents a design framework to overcome these barriers. The paper 
concludes with the implications of using behavioural theories in nudge design.

Optimising Nudges Through Behavioural Theories

The limited or sometimes counterproductive effects of nudges indicate that planners struggle with 
their design. This section therefore explores how behavioural theories can increase the effectiveness 
of nudging in public space management. First, it further defines what nudges are and explores their 
value in public space management. The final part explores how behavioural theories help to realise 
this value.

Nudging

Nudges are policy instruments (e.g. regulations, information campaigns) that fulfil two key criteria 
(Thaler & Sunstein, 2008). First, nudges leave the choice options intact. Nudges thus never prohibit 
a behaviour, or significantly raise the costs of conducting an action in terms of money, energy, or 
time. For example, painting fake potholes or speed bumps on the pavement to discourage driving 
through a street is a nudge, while banning cars from that street is not. This non-coercive nature 
reduces the likelihood that nudges trigger local resistance and/or resentment (John, 2018).

The second key criterion is that nudges alter behaviour by exploiting the heuristics and 
cognitive biases underlying decision-making (Thaler & Sunstein, 2008). Overreliance on heuristics 
(i.e. cognitive rules of thumb) and the occurrence of cognitive biases (i.e. systematic errors in 
human judgment/decision-making) within people’s everyday decision-making are major contri-
butors to numerous behavioural problems, including littering or speeding (Thaler & Sunstein, 
2008). Nudges prevent or counter the influence of these biases and heuristics in order to alter 
human behaviour. This requires incorporating one or multiple nudge tools into the design of an 
instrument (see Table 1 for an overview). To illustrate, littering in public space can be countered 
by increasing the number of rubbish bins, while an anti-littering nudge may appeal to feelings of 
place attachment in an information campaign. Incorporating these tools into an instrument 
‘transforms’ it into a nudge.

These key criteria imply that many policy instruments can potentially be a nudge. However, 
urban planners already possess a rich toolbox of instruments for managing public spaces 
(Carmona, 2017). The question is therefore: what added value does nudging have over this 
existing toolbox?
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Why Nudges Enhance Public Space Management

Nudging helps to advance public space management in three ways. First, the choice-preserving nature 
of nudges complements coercive instruments that reduce/create choice options. Nudging, however, 
influences which options individuals consider relevant (Saghai, 2013). Non-coercive instruments, which 
nudges are by definition, are a necessary addition to the use of coercive instruments, among other 
things because of tightening governmental budgets (Te Brömmelstroet, 2014), the non-authoritarian 
climate (John, 2018), and limited space to further expand urban infrastructures (Te Brömmelstroet, 2014). 
Nudging thus contributes to a comprehensive approach to public space management that not only 
creates or limits choice options, but also affects which choices individuals consider relevant.

Second, nudging targets subconscious behaviour, whereas many instruments used in public space 
management address consciously made decisions. During subconscious decision-making, individuals 
quickly and efficiently process sensory information and act on it based on their recurrent past experi-
ences (Dumbaugh et al., 2020). As subconscious decision-making is prone to cognitive biases and 
heuristics, nudging targets such decision-making (Thaler & Sunstein, 2008). However, various widely 
used instruments in public space management primarily address consciously made decisions, including 
most governmental information campaigns (Kim, 2011), financial incentive schemes for congestion 
reduction (Te Brömmelstroet, 2014), crime prevention through environmental design (Cozens & Love, 
2015), and traffic safety programmes (Dumbaugh et al., 2020). By applying nudging in public space 
management, management strategies can target both conscious and subconscious decision-making.

Finally, nudging offers a localised approach to altering behaviour that supplements instruments 
focusing on the neighbourhood or city level. Urban planners often address behaviour through ‘one- 
size-fits-all’ instruments that treat individuals similarly across many communities and public spaces 
(Carmona, 2017). For instance, planners may follow design and maintenance standards to create 
uniformity in infrastructure design (Carmona, 2010), issue prohibitions that apply to a whole 
neighbourhood or city (Carmona, 2017), or initiate public information campaigns that focus on 
the population level (Thaler & Sunstein, 2008). This ignores the highly contextual nature of human 
decision-making (Kahneman, 2011), which makes tailor-made modifications to public space also 

Table 1. List of nudge tools.
Nudge tools Description Nudge category

Simplification Make information more straightforward Educative nudges
Framing Deliberately phrase information so that it leads to a particular decision Educative nudges
Feedback Provide direct and personalised information Educative nudges 

Incentive nudges
Place/group attachment Appeal to feelings of place attachment or group binding Educative nudges
Saliency Make a code of conduct more/less visible in public space Environmental nudge 

Incentive nudges
Influence physical effort or 

financial costs
Marginally influencing the amount of physical effort or costs to conduct 

a behaviour
Environmental nudge 
Incentive nudges

Change option outcomes Marginally influence the outcomes of behavioural options Environmental nudge 
Incentive nudges

No action default Standard choices lead to an outcome, unless individuals explicitly opt 
out

Environmental nudge

Prompted choice Force people to actively make a decision, without prescribing what 
they should decide

Environmental nudge

Injunctive & descriptive norm Prompt information about what most important others do or approve/ 
disapprove of

Social reference nudge 
Educative nudge

Refer to opinion leader Ask opinion leaders that are respected/trusted by the target group to 
disseminate information

Social reference nudge 
Educative nudge

Commitment strategies Public commitment that individuals will make a decision Social reference nudge
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critical to the pursuit of behaviour change (Duivenvoorden et al., 2021). Nudges can tap into the 
place-specific characteristics to address local behaviours (Meder et al., 2018). Nudging thus provides 
a place-specific approach to behaviour change, supplementing more generic instruments that are 
used within public space management.

The effective application of nudging cannot always be taken for granted. The effectiveness of 
nudges depends on whether they match the cognitive processes underlying human conduct 
(Howlett, 2018; Walton, 2014). In establishing this match, planners face several critical questions, 
such as: Which particular cognitive biases and heuristics affect the behaviour of individuals? Can 
nudging effectively exploit the identified biases/heuristics? Which nudge tools are most suitable for 
this job? Applying behavioural theories helps to answer these questions.

Behavioural Theories into Nudge Design: Opportunities and Barriers

The use of behavioural theories is widely considered to increase the effectiveness of policy design (e.g. 
Walton, 2014). Behavioural theories refer to those academic theories that help to understand the 
mechanisms underlying human decision-making. Such theories can come from many disciplines, 
including behavioural economics, psychology, or the cognitive sciences (Kwon & Silva, 2020). Theories 
on framing, for instance, suggest that human decision-making is strongly affected by messages 
emphasising potential loss, and can thus help to formulate the messages that a nudge communicates 
(e.g. Doberstein et al., 2016). However, the generic nature of these theories often impedes their direct 
application in nudge design (Churchman, 2008). Planners therefore need to examine whether 
a particular theory is applicable and then tailor it to the case specifics. This often requires the collection 
of data on the behaviour to be subjected to the nudge (i.e. ‘the target behaviour’).

When suitable, behavioural theories contribute to nudge design in three ways. First, behavioural 
theories help planners to understand why individuals act in a particular manner and reveal which biases/ 
heuristics need to be exploited by the nudge (Kwon & Silva, 2020). Moreover, behavioural theories assist 
in identifying when and where nudges are potentially effective. Such theories allow planners to establish 
whether the identified cognitive/psychological processes resonate with the behaviours that nudging can 
address (Howlett, 2018). Their third contribution is in tailoring nudges to a public space. Behavioural 
theories help planners to design the messages or other incentives communicated by the nudge and to 
assess how individuals may respond to these messages/incentives (Michie et al., 2014). This allows 
planners to select the design that is most likely to be effective. Behavioural theories thus help to clarify 
whether, why, and which nudges may trigger behaviour change.

Using behavioural theories to improve nudge design may be challenging. The limited use of such 
theories in planning practice suggests that substantial barriers compromise application (Churchman, 
2008; Kim, 2011). Drawing upon the policy design literature (e.g. Capano & Howlett, 2021; Howlett, 
2018), two types of (interrelated) barriers can be expected: barriers around the knowledge and 
capacity required for policy design, and barriers concerning the social and political context in which 
policy design occurs. Translated to the context of applying behavioural theories, a first type (‘design 
barriers’) relates to the activities and resources required to apply behavioural theories, such as a lack of 
resources to collect the data necessary to link generic theories to the case specifics. Contextual 
barriers, on the other hand, are associated with the urban authority that planners work for and the 
societal context in which the nudge will be implemented, such as that nudges may antagonise locals. 
The following sections explore whether urban planners faced any barriers, and if so, which barriers 
(design or contextual) these were.

PLANNING THEORY & PRACTICE 559



Methodology

As this study attempts to explain why behavioural theories are seldom used in nudge design, it is 
qualitative and explorative in nature. Thirty semi-structured interviews with Dutch urban planners 
were conducted to reveal the barriers to using such theories. The open and flexible nature of this 
method allowed interviewees to share their experiences with behavioural theories and nudge design.

Recruitment of Interviewees

When recruiting interviewees, two criteria were applied. First, urban planners had to be actively 
involved in nudge design. Second, they applied nudging for one or more of the following purposes: 
improving the quality of public space, countering crime and anti-social behaviour, or improving 
traffic safety. The level of familiarity with behavioural theories varied among interviewees, making it 
possible to identify preconceptions about the use of such theories among those who seldom use 
them (e.g. applying behavioural theories is not worth the effort).

Interviewees were working in the private (11 interviewees), semi-public (6 interviewees), and public (13 
interviewees – ranging from the national to the municipal government) sectors. Moreover, ten interviewees 
applied nudging to tackle crime and anti-social behaviour, while four interviewees used nudging to raise 
the quality of public space. A last group of 16 interviewees used nudging to stimulate traffic safety.

Data Collection & Analysis

The interviews focused on the use of behavioural theories in nudge design. Interviewees were thus not 
asked whether they experienced a particular barrier in order to prevent steered answers. The interviews 
with planners who had applied behavioural theories focused on three aspects: the reasons for using such 
theories, the practicalities relating to the use of such theories, and the nudge design process. Interviews with 
planners who did not apply behavioural theories addressed their reasons for not using such theories, their 
preconceptions regarding the value of such theories, and their strategy to design a nudge. All interviews 
were recorded, transcribed, and subsequently coded in AtlasTi, a qualitative data analysis program. 
Inductive coding (for the codes, see Table 2) was applied to identify barriers related to the activities and 

Table 2. Identified barriers in applying behavioural theories into nudge design. The presented nudge design 
framework helps to overcome the barriers that are marked bold.

Identified barriers (= inductive codes)

Design barriers: 
Barriers in the data collection

It is difficult to identify the subconscious cognitive processes underlying the target 
behaviour

Overwhelming complexity of human decision-making, as behaviours are the result 
of many (interrelated) factors

The (cultural/demographic/social) heterogeneity within the target group
Assumptions that behavioural theories cannot help in tailoring a nudge to public space
The use of strategies that are unlikely to provide an understanding of the target 

behaviour
Design barriers: 
Barriers in how behavioural theories 

inform nudge design

Nudging is implemented to practice with it or out of curiosity
Assumptions that behavioural theories do not significantly improve the effectiveness of 

nudges
Lack of clarity for which policy issues nudging can be effectively applied
Potential mismatches between the identified cognitive processes and the nudge

Contextual barriers Preferences among colleagues/stakeholders to implement particular policy instruments
Policy guidelines leave little opportunity for experiments with nudging
A lack of time to properly design a nudge
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resources required to use behavioural theories (i.e. design barriers), as well as barriers concerning the 
organisational and societal context in which nudge design occurs (i.e. contextual barriers).

Several of the identified barriers to using behavioural theories may hold in other contexts. The 
design barriers can be encountered elsewhere, as they concern the practicalities involved in 
collecting data and designing nudges that are similar across cultural and policy contexts. The 
contextual barriers should not be understood independently from the Dutch context.

Results – Barriers to Applying Behavioural Theories in Nudge Design

The data analysis revealed several design/contextual barriers that impede the use of behavioural 
theories in nudge design. Two types of design barriers were identified: five related to collecting data 
about the target behaviour, while four constrained the guiding role of behavioural theories in 
optimising nudge design. In addition, three contextual barriers were identified.

Design Barriers: Collecting Data about the Target Behaviour

To make generic behavioural theories applicable in specific situations, nudge designers often need 
to collect data about the target behaviour. Interviewees reported five design barriers constraining 
the data collection. These barriers impede a thorough understanding of the roots of the behavioural 
problem (contribution 1 of behavioural theories).

The first difficulty, reported by five interviewees, concerns identifying the subconscious cognitive 
processes that underlie the target behaviour. One interviewee explained: “You can interview people, 
but they often do not know themselves why they act in a particular manner or which psychological 
processes affect their behaviour”. Various robust methods have been developed within the beha-
vioural sciences that can identify subconscious processes (see Verplanken et al., 2005). This barrier 
therefore indicates that these methods are unfamiliar to some interviewees.

The second barrier concerns the complex nature of human decision-making. Six interviewees 
stressed that behaviours are often the result of various psychological/cognitive, spatial, physical, 
and personal factors. This variety of potentially relevant factors makes it a challenging and some-
times overwhelming task to identify the specific factors that underlie a behaviour in public space. 
One interviewee stressed: “Many factors shape human decision-making and influence the severity of 
a problem, even the day of the week or time of the day matter. It is simply impossible to take all 
factors into account”. Three interviewees therefore suggested focusing primarily on the identifica-
tion of the key factors (especially the level of awareness and social norms) underlying human 
decision-making.

A third barrier concerns the heterogeneous composition of the target group (i.e. the individuals who 
are subjected to a nudge). Ten interviewees explained that target groups often comprise individuals with 
different demographic, cultural, or social backgrounds, which affects how people experience and act in 
public space. One interviewee illustrated this: “Consider a target group containing both elderly people 
and students. They experience places differently and their behaviour is guided by different norms and 
mechanisms”. Three factors were explicitly considered to contribute to this heterogeneity: diversity of 
familiarity with a public space (four interviewees mentioned this), differences in the traffic modalities that 
individuals use (three interviewees) and variations in people’s ages (five interviewees).

Barrier four is the limited confidence that behavioural theories help to make nudging more 
effective. Four interviewees believed that such theories would not significantly increase the effec-
tiveness of nudges. One interviewee phrased his doubts as a dilemma: “Am I going to spend much 
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time and resources on precisely analysing a behaviour, or conducting a limited analysis and have 
a nudge which is a little less effective?” An explanation as to why these beliefs existed was that 
several interviewees considered nudge design to be rather simple. One interviewee said: “Nudge 
design appears to be simple. With some simple tricks and means, you can already achieve a large 
effect”. If such considerations exist, it is no surprise that interviewees do not apply behavioural 
theories.

Finally, some planners applied unsuitable data collection strategies. For example, five interviewees 
used existing municipal data: “As a municipality, we already possess a lot of data regarding people’s 
background culture, neighbourhood demographics and economic status”. Using such data saves time 
and resources, but it only reveals the composition of the target group and ignores the cognitive 
processes underlying human behaviour. Another strategy applied was: “We count and analyse how 
many people drive in a street, how fast the cars are driving, or the road quality. We generally do not 
look at the users themselves”. While this reveals the composition of the target group and the traffic 
intensity, the cognitive processes underlying the behavioural problem remain unidentified. Such 
strategies give the impression that urban planners apply behavioural theories, while their nudge 
designs are based upon an incomplete understanding of the behavioural problem.

Design Barriers: Informing Nudge Designs Through Behavioural Theories

By linking the collected data to psychological/cognitive theories, behavioural theories can inform 
nudge design. Four design barriers were identified that impede this guiding role. These barriers 
hamper both the identification of when and where nudges are effective, as well as the tailoring of 
nudges to public space (contributions 2 and 3 of behavioural theories).

The first barrier is the use of nudging to gain practice with it and/or out of curiosity, rather than 
using behavioural theories to identify its potential effectiveness. Six interviewees reported the 
curiosity-driven application of nudging. A nudge designer working in the private sector charac-
terised the design of nudges by urban authorities as follows: “Governments often start to design 
nudges immediately. However, you can only design an effective nudge once you have thoroughly 
analysed the target behaviour”. The data reveal two possible explanations as to why the curiosity- 
driven application of nudging occurs. The first is the relatively low cost of many nudges (six 
interviewees mentioned this): “Generally, I am in favour of just designing and testing nudges. 
They are generally cheap, so they are ideal for practising”. A second possible explanation is the 
relatively limited experience with behavioural theories within urban authorities. An illustration: 
“I think that the design of nudges needs to grow to a professional level. Traditionally, our organisa-
tion is oriented towards providing information and has limited experience with behaviour change”. 
Thus, curiosity is a strong driver behind the use of nudging that undermines the application of 
behavioural theories.

A second barrier relates to the lack of understanding about the behavioural problems for which 
nudging is suitable. Using behavioural theories to determine when and where nudges are poten-
tially effective presupposes that planners possess some level of reasoning regarding the behaviours 
that nudging addresses (Meder et al., 2018). However, five interviewees reported a lack of clarity on 
this issue. For example: “My colleague was once asked whether nudging can address the increasing 
polarisation in our city. Nudging can obviously not address such problems”. An explanation for this 
lack of clarity is that nudges are seldom evaluated. Only three interviewees reported that they 
regularly evaluated the effectiveness of their nudges. Without knowing whether nudges are actually 
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effective, developing a sound reasoning about the behavioural problems that they can address is 
hard.

Barrier three is that behavioural theories were considered less useful in operationalising the 
nudge tools. Five interviewees believed that such theories are of limited help in designing the 
specific stimuli (e.g. messages, pictures) that a nudge applies in order to promote behaviour change. 
One interviewee said: “How can we appeal to a social norm or frame information? How can we 
translate such tools into working nudges? That is difficult”. Behavioural theories may, however, 
inform the operationalisation of these tools. For instance, theories on framing (Doberstein et al., 
2016), salience (Thaler & Sunstein, 2008), or backfiring (Stibe & Cugelman, 2016) help to operatio-
nalise these tools in a way that makes them more likely to alter behaviour.

A final barrier is the difficulty of aligning the identified cognitive processes with the nudge. Four 
interviewees acknowledged that, despite the use of behavioural theories, mismatches occurred 
between the cognitive processes underlying human conduct and the implemented nudge. 
A potential reason for the occurrence of such mismatches is that some planners experienced limited 
room for innovation. One said: “We are not an academic institution. We have limited opportunities to 
be innovative. Therefore, we primarily use ideas that have already proven their usefulness within 
practice”. Adhering to familiar nudges hampers the development of new ones that can exploit other 
biases or heuristics, thus reducing the likelihood of a match between the nudge and target behaviour.

Contextual Barriers: The Planning Organisation and Societal Context

Nudges are designed within a planning organisation, which in turn is embedded in a societal 
context. Three contextual barriers were associated with the planning organisation and societal 
context. These barriers reveal several organisational or external pressures that can undermine the 
use of behavioural theories.

The first barrier concerns the preferences within a planning organisation and/or community for 
applying particular policy instruments. Rather than using behavioural theories to assess the suitability 
of nudging, five interviewees stressed that the preferences of colleagues, managers or politicians often 
play a more decisive role. An interviewee illustrated this as follows: “A manager did not believe 
nudging could be effective. To implement the nudge, we had to go to the alderman to overrule the 
manager’s decision”. Similarly, the preferences of citizens and other societal stakeholders affect 
decisions on nudge usage: “Nudging is a relatively soft instrument. Citizens sometimes perceive it as 
too soft and pressure governments to implement more coercive instruments”. This barrier shows that 
perceptions about the efficacy of instruments can play a dominant role in the selection of instruments, 
rather than applying behavioural theories to assess the potential effectiveness of nudges.

Existing design standards for public space constrain the application of nudges, including when 
behavioural theories indicate that nudging would be potentially effective. Five interviewees 
reported this barrier. For example: “We painted a green line on a plaza and placed signs beside it. 
However, it did not comply with the municipal design standards for public space. We therefore had 
to stop the pilot”. These design standards are an important barrier, as there is a trend within public 
space management favouring their use (Carmona, 2010).

A final barrier relates to a lack of time to design a nudge. Four interviewees felt time pressure 
from local residents, politicians, and/or other stakeholders to tackle the behavioural problem 
quickly, with no time to collect data and apply behavioural theories. Time pressure led to policy 
imitation (i.e. copying nudges from elsewhere): “When there is a lack of time, the tendency exists to 
think ‘nudging is good, perhaps we can use it’. If an alderman supports it, nudges are simply copied 
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from elsewhere”. Time pressure may be an important reason as to why behavioural theories are not 
applied.

Reflection: What the Identified Barriers Reveal about the Application of Behavioural 
Theories

The identified barriers (see Table 2) reveal three main reasons why behavioural theories are seldom 
applied. The first reason is the relatively limited experience with nudging and behavioural theories 
within planning organisations, as there is a lack of clarity about whether such theories substantially 
improve nudge design and how they can be applied. A second reason is that existing organisational 
routines and standards in public space management prevent behavioural theories from guiding 
nudge design. Finally, the barriers suggest a theory-practice gap, as several studies that can aid 
nudge design are not utilised (e.g. ‘nudge conditions’ that help to identify which behavioural 
problems nudges can address; Meder et al., 2018). Altogether, the barriers indicate that alignment 
is often lacking between the target behaviour, the nudge design process, and the organisational 
and societal context.

The many perceived barriers help to explain why urban planners often rely on trial-and-error and 
policy imitation approaches in their nudge designs. In these approaches, nudges are simply ‘copied’ 
from elsewhere, based on tacit assumptions regarding the roots of the behavioural problem, or 
grounded in an incomplete understanding of the target behaviour (Michie et al., 2014). While these 
approaches lower the costs of nudge design and do not require much knowledge about human 
behaviour, they have repeatedly resulted in less effective or counterproductive nudges (Stibe & 
Cugelman, 2016; Szaszi et al., 2018). Tackling these barriers will be an important step in preventing 
suboptimal nudge design. For this purpose, the next section presents a design framework.

How to Apply Behavioural Theories in Nudge Design: A Design Framework

A design framework is presented to support planners in applying behavioural theories in their 
nudge designs and to overcome several of the reported barriers (see Figure 1). The framework 
tackles the barriers in three ways. First, it provides a structured process within nudge design: from 
determining whether nudging is potentially effective, to tailoring a nudge towards a specific public 
space. Second, the framework promotes the integration of academic theories into the design 
process, as it builds upon the extensive studies in which behaviours are feasible for nudging (e.g. 
Sunstein, 2017) and in which nudge tools exist (e.g. Münscher et al., 2016). Finally, the framework 
advises urban planners about which nudge tools are feasible given the cognitive processes under-
lying human behaviour.

Five phases are central to this framework. These phases are derived from Michie et al.’s (2014) 
Behaviour Change Wheel, a well-established framework for policy design. Building upon the nudge 
literature, these phases are further tailored for the purpose of nudge design. The phases that 
structure the framework are: conducting a behavioural assessment (phase 1), assessing whether 
nudging is potentially effective (phase 2), determining the ‘nudge category’ (phase 3), selecting 
suitable nudge tools and implementing the nudge (phase 4), and conducting an ex-post evaluation 
(phase 5). Going through these phases helps planners to identify whether or not nudges are likely to 
be effective and which nudge tools can trigger behaviour change.
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Phase 1: Behavioural Assessment

Planners start with collecting the data needed to link cognitive/psychological theories to the case 
specifics. They can use one or multiple research methods to collect the necessary data, such as 
interviews with the target group or observations of public space. While the barriers of ‘the over-
whelming complexity of human decision-making’ and ‘heterogeneity within the target group’ may 
give the impression that a behavioural assessment requires many resources, two strategies can 
lower the costs of data collection.

One is to use existing data collection protocols that have been developed within the grey and 
academic literature (Michie et al., 2014). Several methodologically sound protocols can be applied, 
such as surveys that shed light on why people opt for a particular travel mode (e.g. Fujii & Gärling, 
2003). Using these protocols saves both time and resources, and pinpoints the factors that are (most) 
relevant in understanding the roots of the behavioural problem and which should be the focus of data 
collection. Using these protocols therefore addresses the barriers of ‘the overwhelming complexity of 
human decision-making’ and the ‘unsuitable strategies for collecting data about the target behaviour’.

Furthermore, some in-depth interviews with the gatekeepers of a target group can be conducted 
(Michie et al., 2014). These gatekeepers possess extensive, situation-specific knowledge of the compo-
sition, norms, and values of the target group. Their knowledge can reveal the potential diversity within 
the target group, which helps to cope with the barriers of ‘the heterogeneous nature of the target 
group’ and ‘unsuitable strategies for collecting data about the target behaviour’. Linking the acquired 
data to psychological/cognitive theories helps to understand the roots of the behavioural problem.

Phase 2: Assessing the Potential Effectiveness of Nudges

Urban planners subsequently link the outcomes of the behavioural assessment to four ‘nudge 
conditions’ that help to assess when and where nudges are potentially effective. These conditions 
help to overcome the barrier of ‘the lack of clarity about which behavioural problems nudges address’, 
as they allow planners to identify the behavioural problems for and public spaces in which nudging is 
probably effective.

The first condition is that cognitive system 1 guides the behaviour of individuals (Thaler & 
Sunstein, 2008). According to the dual process theory, two interrelated cognitive systems guide 
human decision-making: system 1 is fast, intuitive, subconscious, effortless and prone to error, while 
system 2 is slow, accurate, conscious and requires effort (Kahneman, 2011). Nudging targets system 
1, as the cognitive biases and heuristics that nudges exploit primarily affect system 1 decision- 
making. System 2 can override these biases and heuristics, which reduces the likelihood that 
individuals alter their behaviour (Kahneman, 2011).

A second condition is that the nudge resonates with the social norms of the target group. Nudges 
remind individuals that a norm applies, which presupposes that individuals have learned and 
internalised that norm (Mols et al., 2015). Nudges that deviate from social norms may be rejected, 
as peer pressure to follow that norm can override the nudge (Sunstein, 2017). Nudges thus 
encourage norm reproduction.

The third condition is that most target group members display behaviour with ‘a low personal 
involvement’: these are behaviours in which individuals are less motivated to search for, process, 
and interpret relevant information (Michalek et al., 2016). Such behaviours have less impact on the 
well-being, status or resources of individuals, making them more responsive to the stimuli provided 
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by the nudge. Nudges can be less effective when individuals are strongly motivated or strongly 
prefer to carry out a particular action (Sunstein, 2017).

Condition four entails nudges that target only one decision (Raihani, 2013). It should be possible 
for individuals to engage in the preferred behaviour by making one particular decision, such as 
cycling instead of driving to work. If conducting the preferred behaviour involves multiple, inter-
related decisions, or if individuals are dependent on others to change their behaviour, separate 
nudges need to address each decision (Raihani, 2013). Once these conditions are met, planners may 
select which nudge category promotes behaviour change.

Phase 3: Nudge Category Selection

Planners determine which ‘nudge category’ is appropriate. A nudge category refers to the general 
strategy of how a nudge promotes behaviour change. Selecting a nudge category addresses the 
barrier of ‘a mismatch between nudge and human behaviour’, as these categories help to ensure 
that the nudge resonates with the identified psychological/cognitive processes. Four nudge cate-
gories can be distinguished (based on Lehner et al., 2016).

The first category aims to educate the target group about the outcomes of its behaviour (Hansen 
& Jespersen, 2013). Educative nudges try to overcome subconscious decision-making (system 1) and 
encourage conscious decision-making (system 2). This creates opportunities for education through, 
for example, feedback or framing (Hansen & Jespersen, 2013). This nudge category can be used 
when the behavioural assessment indicates a lack of knowledge or capacity for behaviour change 
among individuals (Michie et al., 2014).

The second category communicates social reference points, which inform people about what 
others do or prefer (Michie et al., 2014). Humans are social beings and sensitive to social approval, 
pressure and status; nudges can tap into this sense of belonging to social groups or the tendency 
to conform to group pressure (Thaler & Sunstein, 2008). This category can be applied when 
individuals are unaware of which behaviour is approved of, disapproved of, or conducted by the 
target group.

The third category entails modification of the environment, such as public space. This category 
taps into the sensitivity of individuals to relatively minor environmental changes (Münscher et al., 
2016). Environmental nudges typically alter the effort needed to conduct a behaviour, the order in 
which choices are encountered, or the visibility of a mode of conduct. Such small modifications can 
have a strong impact on subconscious decision-making (Thaler & Sunstein, 2008). This category is 
beneficial when the design of the public space facilitates the undesired behaviour (Michie et al., 
2014).

Finally, incentive nudges alter the experiences that different choice options provide to indivi-
duals. As nudges do not involve significant financial incentives (key criterion 1), this is often about 
non-monetary rewards, such as creating a positive experience regarding a mode of conduct. 
Incentive nudges are useful when the behavioural assessment reveals that a behaviour is perceived 
as unattractive or boring.

Phase 4: Nudge Tools and Implementation

In the fourth phase, planners tailor their nudge design to a specific public space by selecting the 
nudge tools that exploit specific cognitive biases and heuristics. Table 1 presents an overview of the 
nudge tools (Michie et al., 2014).
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The framework advises urban planners on promising nudge tools.2 Based on the selected nudge 
category, certain tools are more appropriate than others for exploiting the identified cognitive/ 
psychological processes. For instance, if the target behaviour is the result of limited knowledge 
about the harmful effects of that behaviour, educative nudges can enhance an individual’s knowl-
edge. Table 2 shows which tools, such as feedback, can educate individuals (Michie et al., 2014). By 
helping planners to select the appropriate nudge tools, the framework reduces the likelihood of 
a mismatch between the identified processes and the nudge (overcoming barrier 9; Table 2).

Ideally, multiple alternatives of a nudge are designed and subsequently evaluated. Behavioural 
theories help to design the specific messages or incentives of the nudges in order to increase their 
effectiveness or prevent counterproductive effects (Stibe & Cugelman, 2016). Subsequently, these 
alternatives are assessed in terms of their affordability, practicability, effectiveness, moral accept-
ability, safety and equality (Michie et al., 2014). The alternative that scores best in this ex-ante 
evaluation can be implemented.

Phase 5: Ex-Post Evaluation

The final phase entails an ex-post evaluation to improve future nudge designs. Evaluations are key in 
measuring the degree to which a nudge tackles the behavioural problem and in identifying why 
people change their behaviour (Honey-Rosés, 2019; Lunn & Choisdealbha, 2018). Evaluations thus 
directly enhance the understanding of whether nudging can counter a behavioural problem 
(addressing the barrier of ‘the lack of clarity about which behavioural problems nudges address’), 
and which specific cognitive/psychological processes make people alter their behaviour (addressing 
the barrier of ‘overwhelming complexity of human conduct’). More indirectly, evaluations enable 
reflection upon the design process and planners’ knowledge and capacity regarding nudge design 
(John, 2018). Over time, this can address most, if not all, of the reported barriers.

Multiple evaluation methods can establish whether and why nudges are effective. As most 
methods only shed light upon a specific effect of the nudge (Lunn & Choisdealbha, 2018), improving 
future nudge designs depends on the selection of suitable methods. An overview of evaluation 
methods is presented below.

To establish the effectiveness of nudges, planners can conduct a randomised controlled trial 
(RCT). RCTs are field experiments in which treatment assignment is randomised (Honey-Rosés, 
2019). They are a more reliable method than the trial-and-error practices that many planners use 
to evaluate interventions (e.g. Honey-Rosés, 2019). However, RCTs are less useful for understanding 
why the nudge is effective because of the limited opportunities to identify the psychological and 
cognitive processes underlying people’s decision-making (Lunn & Choisdealbha, 2018).

Evaluations can explore how the target group experiences the nudge. Focus groups, interviews 
and stakeholder panels shed light on how people have experienced the nudge, why the nudge 
changes their behaviour and whether they think the behavioural problem is tackled (Michie et al., 
2014). This can identify conscious motives that make people change their behaviour. The largely 
qualitative data these methods provide makes them less able to establish the effectiveness of the 
nudge.

Finally, laboratory experiments can identify the subconscious cognitive processes that trigger 
behaviour change. The high degree of control that such experiments offer, can isolate and test how 
subconscious processes affect the behaviour of individuals (Lunn & Choisdealbha, 2018). Their lower 
external and ecological validity makes such experiments less suitable for establishing whether 
nudges are effective (Whitley et al., 2013).
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The five phases in the design framework are summarised in Figure 1. The framework stimulates 
the use of behavioural theories into nudge design by overcoming several of the identified 
barriers. It provides an important step towards evidence-based nudge designs and more effective 
nudges.

Conclusion

This study aims to identify the opportunities and barriers in using behavioural theories to optimise 
the design of nudges in public space. It distinguishes three contributions of nudges to the toolbox 
of urban planners. First, nudges provide a non-coercive approach to behaviour change, while most 
instruments limit the choice options of individuals. Moreover, they target subconscious decision- 
making, rather than the conscious decisions that other instruments primarily address. Finally, they 
can be tailored to specific public spaces, instead of promoting behaviour changes on the neigh-
bourhood or city level. Nudging thus may contribute to public spaces management, as it targets 
local and subconscious behaviours that are hard to address by other (more coercive) instruments 
(John, 2018).

The application of behavioural theories can substantially improve nudge design, as such theories 
help to uncover the roots of the behavioural problem, identify when and where nudges are 
potentially effective, and tailor nudges to specific communities and public spaces. However, three 
main barriers constrain the use of such theories: the relatively limited experience with behavioural 
theories within planning organisations, existing organisational routines in policy design, and 
a theory-practice gap impeding the use of academic insights that can aid nudge design. The 
identification of these barriers contributes to the planning literature, as several studies (e.g. 

Phase 1: behavioural assessment
Collecting the data necessary to apply

behavioural theories

Two strategies for data collection

Phase 2: determine when nudging is 
effective

Linking the gathered data to four nudge
conditions

Nudge conditions help to identify when
nudging is effective

Phase 3: nudge category selection
Select nudge category that promotes

behaviour change

Nudge categories ensure the nudge 
resonates with the identified 

psychological/cognitive processes.

Phase 4: fine-tuning
Select nudge tools that resonates with the
nudge category and processes underlying

human conduct

Table with nudge tools. Framework helps to
determine which tools are feasible

Phase 5: ex-post evaluation
Establish whether and why the

nudge was effective

List of evaluation methods

Barrier:

Mismatch between nudge 
and human behaviour

Barrier: 

The lack of clarity about 
which behavioural 

problems nudges address 
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complexity of human 

conduct

Barrier:

The lack of clarity about 
which behavioural 
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Mismatch between nudge and human 
behaviour
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Overwhelming complexity of human decision-making

Unsuitable strategies for collecting data about the target 
behaviour

The heterogeneous nature of the target group

Figure 1. Design framework stimulating the use of behavioural theories in nudge design. In italics, the strategies 
offered by the framework to overcome the identified barriers.
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Churchman, 2008; Kim, 2011) that call for the application of behavioural theories in policy design do 
not address potentially impeding factors.

Altogether these results indicate a need for a better alignment between the knowledge about 
why humans act in a particular manner, a structured design process in which that knowledge is 
used, and the organisational and societal context in which nudging is applied. The presented 
framework (see Figure 1) aims to stimulate such alignment by offering a step-by-step approach 
for planners to identify when and why nudging supports public space management.

Notes

1. See John (2018) for an overview on the use of nudging by governments.
2. The link between these categories of nudges and the nudging tools was established by comparing the 

nudging tools with Table 3.1 of the Behaviour Change Wheel. Nudge tools aimed at ensuring that 
individuals realise their own goals (i.e. ‘self-nudging’) were left out.
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