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Abstract 

Behavioural design is a critical means to address challenges surrounding human behaviour. However, 

practitioners and researcher face difficulties in synthesising relevant perspectives from across fields as 

behavioural challenges are complex and multi-dimensional. Taking a theory-building approach, this 

study explore how expert behavioural designers navigate in this complex design space by examining 

the creative outcome of their current ideation practice. The findings reveal that the designers favour 

‘holding’ out of the four identified ideation patterns: holding, shifting, pairing, and mixing. 

Keywords: behavioural design, design creativity, design practice, case study 

1. Introduction 

Behavioural design is a multi-theory design approach rooted in both design, e.g. human-product 

interaction theory (e.g. Akrich, 1992; Latour 1992), as well as social and cognitive psychology (e.g. 

Bronfenbrenner, 1989; Prochaska, 1979; Kahneman, 2011). It differs from other design approaches by 

focusing on carefully design of ‘user-intervention’-interactions as a mean to replace undesired 

behaviour with desired behaviour (Cash et al., 2017; Nielsen et al., 2018). In creating successful 

interventions, designers must be able to consider existing behavioural mechanisms, the context in 

which the intervention-interaction takes place, and possible behavioural outcomes. Hence, the 

behavioural design solution space both complex and different compared to other design approaches, 

and this form a significant challenge for designers in understanding and exploring ‘the behavioural 

design space’. In addition, little is known about how experts currently work with challenging 

behavioural problems. In order to better understand this critical aspect of behavioural design, this 

study examines the creative outcome of two real world ideation sessions in an established and 

successful behavioural design agency. 

This research study the agency’s current ideation practice in coming up with ideas to solve real world 

behavioural problems provided by clients, hence, the observed practice was neither instructed or 

interrupted by the research team. Through open and axial coding, idea elements were identified and 

grouped into concepts, and examined for fixation and variation of six proposed behavioural 

parameters: cognition, ability, motivation, timing, social and physical context. As such, we examine 

the creative outcome of the agency’s current ideation practice by identifying how each idea element 

utilise these parameters. The analysis revealed four distinct ideation patterns across generated 

concepts: holding, shifting, pairing, and mixing. Thus, this study provides a first insight into ‘ideation 

patterns’ expert behavioural designers use in ideating solutions to complex behavioural problems. 
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2. Theoretical background 

Creativity, often referred to as the ability to come up with feasible yet novel solutions (e.g. Mumford 

et al., 2003), is an important factor in any problem-solving task. Creativity is considered an inherent 

skill in human cognitive functioning (e.g. Ward et al., 1999), and can be developed over time (e.g. 

Karbach and Schubert, 2013). Guilford (1956) was one of the first to divide creative problem solving 

(CPS) into two main processes: divergent thinking, associated with ideation and opening up a solution 

space, and convergent thinking, associated with judgements and narrowing down the solution space 

(Jauk et al., 2012). Ideation is by definition employing divergent thinking; however, in practice studies 

show that fixation often hinders creativity (e.g. Jannson and Smith, 1991; Kohn and Smith, 2011; 

Crilly and Cardoso, 2017). As such, it is critical to understand how designers work with the various 

parameters of the solution space to be able to foster creativity. Behavioural design is a relatively 

young field of practice and research, with a number  of researchers addressing slightly different 

angles, including Kahneman’s (2011) Two systems, Cialdini’s (2007) Influence, Sunstein and 

Thanler’s (2008) Nudging, Tromp et al.’s (2011) Social design, Fogg’s (2009a) Persuasive design and 

Behaviour design (2019). Even though the field is growing (Niedderer et al., 2017) no existing 

framework explicitly defines the behavioural design solution space (Nielsen et al., 2018); in addition 

little is known about how designers work during ideation. Given this context, we first define the main 

parameters of the behavioural design space, before studying how designers work with them. As 

behavioural design directly draws on behaviour theory (Cash et al., 2017), a gradual consensus drawn 

from this common root is starting to emerge in six key parameters. First, understanding people’s 

cognition is important, as people process stimuli in two distinct ways: automatic and reflective 

cognitive processing. This has been addressed by multiple researchers including Chaiken et al.’s 

(1999) ‘Dual-processing’, and Kahneman’s (2011) ‘two systems’. Overall, they both emphasise that 

cognitive processing happen in two modes: automatic, fast and implicit (system 1), and reflective, slow 

and explicit (system 2). Second, people need a specific set of abilities (Fogg, 2009b; Michie et al., 

2011; Schell, 2014) to successfully interact with the intervention. Ability is often considered on a 

continuous scale (Fogg, 2009b; Michie et al., 2011), and overall, abilities can be divided into mental 

and physical abilities (Schell, 2014). Third, Fogg (2009b) and Michie et al. (2011) consider motivation 

on a continuous scale, and Ryan and Deci (2000) describe three distinct types of motivation including 

intrinsic (internal) motivations, extrinsic (external) motivations, and ‘amotivations’ (complete lack of 

motivation). In addition, motivation, ability and triggers must co-exist at the right moment in time to 

achieve a desired behavioural response (Fogg, 2009b). Fourth, elaborating further on timing, Wendel 

(2013) propose that behaviour should be investigated through steps of actions, in line with 

Miltenberger’s (2011) antecedent, behaviour, consequence (ABC) model. This model forms a 

fundamental model of behaviour that can be leveraged by designers (Cash et al., 2017), where key 

aspects are that intervention-interactions can happen before, during or after potential undesired 

behaviours. Fifth and sixth, interventions will as well as every other products exist, directly or 

indirectly, in the physical world interacting with people (Latour, 1992). Michie et al. (2011) highlight 

both the social and environmental opportunities in their behaviour model, where the latter refer to the 

physical world. In addition, ‘user-intervention’-interaction(s) takes place on multiple levels, partly 

because multiple interventions can co-exist in a given context (Tromp et al., 2011). Intervention-

interactions can therefore be considered on multiple levels of the physical context including part, 

products and systems (Andreasen et al., 2015; Rantanen et al., 2017), as well as of the social context 

including individual, inter-personal and community level (Bronfenbrenner, 1986). These six 

behavioural parameters: cognition (system 1 / system 2), ability (mental / physical), motivation 

(intrinsic / extrinsic), timing (before / during / after), social context (individual / interpersonal / 

community), and physical context (part / product / system), thus form an initial basis for exploring 

work within the behavioural design space. 

3. Method 

The goal of this research is to explore how expert behavioural designers work within the 

behavioural design space in ideating solutions to behavioural problems. In doing so, this research 



 

ENGINEERING DESIGN PRACTICE 2543 

adopts a theory building approach (Eisenhardt and Greabner, 2007), where a case-based method is 

used to deliver in-depth insights (Yin, 2013). We observed and recorded the existing ideation 

practice in an expert behavioural design agency, having years of experience with consulting diverse 

companies and organisations on behavioural problems. The agency consists of approximately 15 

employees with various educational backgrounds including psychology, engineering design, 

software development etc., all trained in behavioural design as part of their work in the agency. As 

such, we consider the case company a successful behavioural design agency consisting of expert 

behavioural designers. 

3.1. Data collection 

The research team was invited to observe and record two ideation sessions, which was conducted 

according to the company’s existing ideation practices: an introduction of the client problem by 1-2 

project leaders followed by free group ideation with present employees. As such, the designers worked 

using their own work practices, on real cases provided by clients, and was neither interrupted or 

instructed in any way by the research team. Secondary to the observations, we interviewed four 

employees and the CEO to establish an understanding of the consultancy, and its behavioural design 

practices to contextualise the findings. 

3.2. Data preparation, coding and analysis 

First, we went through the video material and identified the generated ideas on the smallest grain 

possible; in this study referred to as idea elements. The idea elements were transcribed and listed 

linear in time. For simplicity, Cash and Storga’s (2015) ‘actionable object-verb associated with a 

potential solution’ was used as a characterisation of a distinct idea element. Then, we identified how 

each idea element utilised the six behavioural design parameters. If an idea element did not provide 

enough detail to determine how a parameter was utilised, it was given a “0” in that particular 

behavioural parameter. For example: in session 1, idea no. 15 “This week number plates xxx→xxx 

have to park over there” was coded as employing rational information processing, non addressing 

the ability needed, employing external motivation, active before potential illegal parking, operating 

on a societal level, and as a system: 

Session 1, idea element no. 15 [System 2; 0; Extrinsic; Before; Community; System] 

Having a list of idea elements coded according to the six parameters, we grouped them into concepts, 

here defined as sets of idea elements dealing with the same theme and closely connected in time. We 

used linkography to determine relationships between idea elements, by examining each idea element 

in relation to all proceeding idea elements and asking whether a relation existed (Goldschmidt, 2014). 

In supporting this approach, we used a list of three relationship criteria: 

 Direct relations (a following idea element adds additional details including further 

explanations and/or sub-components) 

 Similar idea elements (participant states an idea element is similar to a previous idea element) 

 Alternative idea elements (participant states an idea element is an alternative to a previous 

idea element) 

Idea elements were only linked when they occurred within a relatively short amount of time, as 

people have a limited working memory and can therefore only be expected to link idea elements that 

they hold in memory. In this study, we applied 15 seconds as a lower boundary. All following 

identical ideas were excluded from the analysis. Only ‘rich’ concepts were taken further for 

analysis, i.e. concepts that consisted of 4 or more idea elements. After preparing the data, we used 

open coding to identify initial ideation patterns in the concepts. Lastly, we used axial coding to 

systematically assess how the behavioural parameters were addressed within and across concepts to 

identify final ideation patterns applied by the designers. Figure 1 illustrates an overview of the 

research methods and flow of data analysis applied in this study, and Table 1 provides an overview 

of studied cases as well as collected and analysed data. 
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Figure 1.  Visualisation of method  

Table 1. Overview of case studies and collected data 

 S1 S2 

Topic Preventing illegal parking Software support for purchase 

and use of [product] 

Video length 01:32:26 00:58:20 

No. of expert behavioural designers 

present 

4 3 

Total no. of idea elements identified 84 125 

Total no. of concepts identified 15 20 

Total no. of idea elements excluded from 

further analysis 

30 30 

4. Findings 

After analysing the 35 identified concepts, two overall ideation patterns (specific ways in which 

designers generate ideas and explore the behavioral design solution space) emerged: fixation and 

variation. Here, fixation refers to when the designers hold the behavioural parameter (utilise the same 

parameter type across ideas within a parameter - e.g. system 2 in cognition). Variation refers to the 

designers utilising different behavioural parameter types within a parameter (e.g. part, product and 

system in physical context). Only looking at the number of parameters hold across the 35 concepts, 

Figure 2 show the distribution of concepts according to number of parameters the designers are 

holding. 

 
Figure 2. Distribution of concepts according to total number of parameters held  

Overall, the findings show that across the two sessions, 25 out of 35 concepts varies a maximum of 

one parameter. This shows a skewed distribution emphasising a low variation of behavioural design 
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parameter types within concepts. Looking in more detail, Table 2 show the distribution of concepts 

according to which and how many holding behavioural design parameters within the concepts. 

Table 2.  Overview of concepts emphasising total number of holding parameters as well as 
specification of varied parameters 

 Session 1 Session 2 

Holding all In total 2/15 7/20 

Holding all, 

except one 

parameter  

Parameter 

varied 

Physical context 5 6 

Timing 1 1 

Cognition 1  

Motivation 1  

Social context 1  

In total 9/15 7/20 

Holding all, 

except two 

parameters 

Parameters 

varied 

Motivation + physical context 2  

Timing + physical context  3 

Social context + physical context  1 

In total 2/15 4/20 

Holding all, 

except three 

parameters 

Parameters 

varied 

Timing, ability, physical context 1  

Timing, social context, physical context  1 

Cognition, timing, physica1 context  1 

In total 1/15 2/20 

Holding only 

social context 
In total 1/15  

The findings show that 11 out of 16 ‘holding all, except one’ concepts varied physical context, 

whereas the remaining five concepts varied either cognition, timing, motivation or social context. 

Also, physical context is varied in all concepts varying two or more parameters, making physical 

context the parameter varied the most. Looking at fixation and variation on behaviour parameters in 

more detail, four different ideation patterns was identified: holding, shifting, pairing and mixing. 

4.1. Holding 

The first out of four ideation patterns identified is holding, defined as: all parameter types within a 

parameter (or all minus one) are the same across the concept. 155 out of 210 concept parameters (35 

concepts times six parameters) were identified as holding, making this the most represented pattern. 

Table 3. Example: ideation pattern ‘holding’ 

Example: Session 1, concept 15 

Idea element transcriptions 

Cognition Ability Motivation Timing Social 

context 

Physic

al 

context 

“Replace negative feedback with 

positive feedback” 
Holding 

system 2 

Holding 

- 

Holding 

Extrinsic 

Holding 

After 

- Part 

“Reward wanted behaviour” - Holdin

g 

Syste

m 

“At every Friday bar expose all 

employees that behaved well” 

Holding 

Community 

“Show pictures of all cars that 

drove through the tunnel” 

“Employees parking legally is 

blitzed” 

“The blitzed pictures are showed 

on a large screen in lunch room” 
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Looking at the behavioural parameters in this example all parameters are identified as holding. In 

cognition, all six idea elements utilise ‘system 2’ cognition. None of the idea elements touch upon 

ability, as such, ability is identified as holding ‘non addressed’. All six idea elements utilise 

‘extrinsic motivation’, and ‘after’ in timing. Social context is also identified as holding, as more 

than half the idea elements are addressed and all utilise ‘community’. Lastly, all idea elements apart 

from one utilise ‘system’ in physical context. The transcriptions show that the idea elements build 

on the same core idea (replacing negative feedback) providing both additional detail (rewarding 

desired behaviour), as well as proposing alternative ways of exposing people who perform the 

desired behaviour. As such, looking at the transcriptions only, this concept provides both additional 

depth as well as some degree of variation. However, in the behavioural parameters the idea 

progression shows little variation across the behavioural parameters. As such, from a behavioural 

perspective the solution space is under-explored. 

4.2. Shifting 

Apart from holding, we identify three distinct ideation patterns that vary parameter types. The first of 

these is shifting, defined as: between every (or every other) idea element the parameter type changes, 

and often all parameter types will be represented. 15 out of 210 concept parameters were identified as 

shifting. Shifting is therefore underrepresented compared to holding, however represented to the same 

degree as the remaining two ideation patterns. 

Table 4. Example: ideation pattern ‘shifting’ 

Example: Session 2, concept 

19 

Idea element transcriptions 

Cognition Ability Motivation Timing Social 

context 

Physical 

context 

“Message: ‘would you like to 

be alerted?’” 
Holding 

system 2 

Holding 

mental 

Holding 

extrinsic 

Holding 

before 

Holding 

individual 

Part 

“Message: ‘When do you 

normally work out?’” 

Part 

“Alerts will be shown on the 

phone’s home screen” 
Shifting to 

system 

“Message: ‘Remember that 

you have to take product’” 
Shifting to 

part 

“Options for alerts are 

‘accept’ or ‘snooze 5 

minutes’” 

During Shifting to 

system 

In this example, the first five parameters are identified as holding, whereas physical context is identified 

as shifting as the designers vary parameter type back on forth from part to system. Looking at idea 

element one and two, the designers start with ideas for providing specific information/questions, 

followed by how additional functions as alerts might show and operate in the system - moving back and 

forth between the two. Looking at the transcriptions only, we see a concept evolving as each idea 

element builds on the previous, providing details on concrete information, and structural details to how 

the information flow might be ‘physically structured’ on a phone. As such, here the transcripts and 

behavioural parameters both show fixation and some variation, since the following idea elements 

provide more detail to previous idea elements, however, from a behavioural perspective, the solution 

space is again under-explored, with only variation of physical context. 

4.3. Pairing 

The third ideation pattern identified is pairing, defined as: idea elements are held on the same 

parameter type, varied once and again held on that particular parameter type. 16 out of 210 concept 

parameters were identified as pairing. 
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Table 5. Example: ideation pattern ‘pairing’ 

Example: Session 1, concept 8 

Idea element transcriptions 

Cognition Ability Motivation Timing Social 

context 

Physical 

context 

“Create a separate cycle path”  

System 1 

 

 

Physical 

 

Intrinsic 

 

Before 

Holding 

individual 

Product 

“Divide the road into a walking 

and a biking section” 

Shifting to 

system 

“Information: ‘Cyclists in 

here’”  

 

System 2 

 

 

Mental 

 

Extrinsic 

 

During 

Shifting to 

part 

“Put the information on a big 

sign” 

Shifting to 

product 

In this example, the first four parameters are identified as pairing, whereas social context is identified 

as holding, and physical context as shifting. Looking at the transcriptions, we see that the first two idea 

elements focus on the how to create a physical path for cycling, the first proposing the overall idea, 

and the following idea element specifying that idea further. We see the same structure for the next two 

idea elements, where the third idea element propose a reinforcement of the first two ideas by adding 

information, and the last specifies that the information can be manifested in a physical sign. As such, 

this pairing of the first two and last two idea elements both show when looking at the transcripts, and 

when looking at the behavioural parameters; where the first two ideas hold system 1, physical ability, 

intrinsic motivation, and before in timing, and then shifts to system 2, mental ability, extrinsic 

motivation, and during in timing, respectively. 

4.4. Mixing 

The last identified ideation pattern is mixing, defined as: the parameter types employ a mix of holding 

and/or shifting and/or pairing between idea elements within the concept. 12 out of 210 concept 

parameters were identified as mixing. 

Table 6. Example: ideation pattern ‘mixing’ 

Example: Session 2, concept 2 

Idea element transcriptions 

Cognition Ability Motivation Timing Social 

context 

Physical 

context 

"Create a 'how to use these 

products' feature in app" 
 

 

 

Holding 

system 2  

  

 

 

 

 

 

 

Holding 

mental  

  

 

Intrinsic  

 

 

 

 

 

 

Holding 

before  

  

 

 

 

 

 

 

Holding 

individual  

 

 

Part  

  

  

 "Ask: 'what products do you 

use?'" 

 "Ask: 'when do you work 

out?'" 
 

 

 

 

Holding 

extrinsic  

 "Use data to add reminders on 

taking product in the user's 

calendars" 

 

 

System  

  "Put reminders on user's home 

screens on the phone" 
System 1 

"Prompt the users to review 

the products after use" 
 

Holding 

system 2 

Part 

"Prompt the users when the 

products you use are on sale 

and you are about to be empty" 

 

System 

In this example, the first five concept parameters are identified as holding, whereas the physical context is 

identified as mixing; the first three parameters types refer as ‘part’, the next two as ‘system’, then ‘part’, 

and lastly as ‘system’. As such, in physical context the designers start by pairing ‘part’ and ‘system’, and 

follow by shifting back and forth between ‘system’ and ‘part’. Looking at the idea transcriptions, we see 
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that each idea element provide new detail varying from features, to information triggers, to action triggers, 

and ‘infrastructural’ details. As such, looking at the transcripts alone, we see a concept evolving; however, 

when we look at the behaviour parameters the concept mostly evolve on the physical context parameter, 

pointing again to an under-explored behavioral design solution space. In addition, we only see a mix of 

the upper and lower level of physical context, and a lack of ‘product’ level. 

5. Discussion 

Across the two sessions, 25 out of 35 concepts varies a maximum of one parameter showing that holding 

is by far the most represented ideation pattern. This points to a high fixation throughout the ideation 

sessions, which is in line with prior fixation research (Kohn and Smith, 2011), as people naturally ideate 

based on a combination of tacit knowledge and prior experience. In addition, is it commonly seen that 

people build on previous ideas proposed by others during free ideation. In this study, within concepts, the 

designers most often vary physical context, which is varied in 21 concepts. Also, we see the focus on 

physical space in both sessions, even though the topic of the second session (software support for 

purchase and use of [product]) is not a physical problem by nature. At first glance, this might not be 

surprising as physical context is arguably the most tangible parameter compared to cognition, ability, 

motivation, timing and social context, and therefore it is likely more tempting to focus on. Looking at the 

findings overall, we see that concept parameters are held 155 out of 210 times, and varied (shifted, paired, 

or mixed) 43 times. The last 12 times is ‘non addressed parameter’, mainly identified in the ability 

parameter. This points to ability being ‘easiest to ignore’ when freely ideating solutions to behavioural 

problems. However, keeping in mind that the case study is conducted in an expert behavioural design 

agency, and that the employees present (amongst other backgrounds) have a psychology background, it is 

surprising to find the high amount of fixation across all behavioural parameters except physical context. 

These findings point to a low level of exploration of behavioural parameters even by expert behavioural 

designers, as thereby in line with previous research (Cash et al., 2017; Nielsen et al., 2018) to the need for 

development and testing of tools and methods specific for exploring behavioural problems and generating 

concepts for behavioral change. These findings show that such tools and methods should be designed to 

deal with fixation due to priming of the problem at hand as well as from people present. By doing that, 

tools and method should help designers to increase exploration of behaviour parameters, and thereby 

provide a stronger ground for designing effective interventions. In addition to this, the findings motivate 

future research on defining the behavioural design space, and exploring how activities prior to ideation, 

for example reframing, and post to ideation, for example prototyping can utilise behavioural parameters. 

6. Limitations 

By nature, the qualitative analysis chosen for this case study comes with limitations. As such, the 

findings are limited to the two cases studied. Nevertheless, the findings provide a deep initial 

understanding of how the behavioural design space was explored by expert behavioural designers, as 

this research study two distinctively different, real life behavioural problems tackled. The findings 

provide key insight to how this space was explored in the format of free ideation. Second, there is, to 

the authors knowledge, still no framework for defining the behavioural specific solution space, and 

therefore also no existing approach to assessing ideation of behavioural problems. However, this paper 

builds on the initial attempt to investigate the behavioural design solution space (Nielsen et al., 2018), 

here deriving six key behavioural parameters from existing theory. As such, the paper cannot discuss 

the quality of the ideated concepts, nevertheless, it is still suitable for discussing ideation patterns 

identified. Here, the findings point to value of having a framework to assess creative outcomes on 

behavioural parameters. In addition, they are in line with previous research pointing to the need of 

developing behaviour specific methods and tool, as the finding show that behavioural problems are of 

a complexity difficult even for expert behavioural designers. 

7. Conclusion 

This study examined the creative outcome of two real world ideation sessions in an expert behavioural 

agency. Idea elements were identified from video recordings, assessed on six proposed behavioural 
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parameters (cognition, ability, motivation, timing, social and physical context), and grouped into 

concepts. In total, 35 concepts were identified and further investigated, revealing four distinct ideation 

patterns: holding, shifting, pairing, and mixing. Holding is fixation of behavioural parameters, whereas 

shifting, pairing, and mixing are different ways of varying behavioural parameters. The findings 

showed, that the designers favoured holding as only 10 out of 35 concepts varied more than two 

behavioural parameters in a concept. This point to an overall high fixation across all behavioural 

parameters apart from physical context, which was varied in 21 concepts. Overall, this study show that 

when working with complex behavioural problems exploring the behavioural design space is difficult 

even for expert behavioural designers. Therefore, the results point to a need for development and 

application of behavioural design support to increase both understanding and exploration of the 

solution space from a behavioural perspective. 
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