
www.ijdesign.org 1 International Journal of Design Vol. 15 No. 1 2021

Introduction
Behavioural Design has emerged as an important means for 
encouraging desired behaviour in a number of areas. These for 
example include health, safety, and sustainability (Bhamra et al., 
2011; Cash et al., 2017a; Catania et al., 1990; McDonald et al., 2002; 
Tromp & Hekkert, 2014, 2018). Behavioural design (also often 
referred to as Design for Behaviour Change) focuses on redirecting 
behavioural patterns by understanding current behaviour patterns, 
and designing interventions aiming at achieving desired behavioural 
effects (Khadilkar & Cash, 2020). As such, behavioural design 
builds on key insights from design, social science, and cognitive 
psychology (Niedderer et al., 2017). A number of (primarily 
behavioural) parameters have been used across theories and design 
domains. For example, people’s motivation and ability have been 
used in persuasive technology in Fogg’s (2009b) Behavioural 
Model, and cognition, timing and social context are key in Catania 
et al.’s (1990) Aids Risk Reduction Model. However, to date, 
no framework captures key parameters across both psychology 
(behaviour) and design domains. In behavioural design, working 
with multiple disciplines and application areas is key to achieve 
desired behavioural effects (Niedderer et al., 2017). As such, this 
lack of a crosscutting framework for understanding the behavioural 
design space is problematic. Thus, there is a need for a synthesised 
representation of the behavioural and design parameters defining 
the behavioural design space. 

Prior research offers a number of important insights 
highlighting aspects of the behavioural design space. These range 
from lists of specific web-based interventions (Kelders et al., 

2012), to approaches and processes (e.g., Cash et al., 2017a; Fogg, 
2009b; Niedderer et al., 2017; Tromp & Hekkert, 2014), as well 
as broader implementation frameworks geared towards policy 
development (Michie et al., 2014a; Michie et al., 2014b). As such, 
the literature is very diverse, and two main perspectives become 
important. First, behavioural literature describes a fragmented 
and broadly scoped implementation. This spans from computer 
mediated interactions (Fogg, 2003; Gerber & Martin, 2012) to 
aspects of multi-dimensional policy development (Kelders et al., 
2012; Kelly & Barker, 2016). Second, the behaviour and behaviour 
change literature has typically focused on various behavioural 
parameters independent of artefact-related design parameters used 
in understanding the embodiment of interventions themselves. 
For example, specific cognitive mechanisms, such as ability of 
the individual (e. g., Fogg, 2009a) or broader environmental 
and social interactions (Michie et al., 2014a) are little connected 
to design parameters, such as an intervention’s embodiment 
in a product or system. Also, while there are multiple general 
theories and models of behavioural change, e.g., Morewedge 
and Kahneman’s Two Systems (2010), these operate on different 
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levels of detail (Niedderer et al., 2017), and are not concretely 
connected to major design parameters. This impedes efforts to 
develop effective interventions, where synthesising multiple 
parameters are essential (Cash et al., 2017b; Michie et al., 2014a). 
The absence of a crosscutting behaviour-design framework 
hinders navigation through the behavioural design space (Leifer 
& Steinert, 2011), and prevents connecting behavioural design 
insights to existing design process theory (Girard & Robin, 2006; 
Leifer & Steinert, 2011). Thus, there is an important theoretical 
and practical need for a common understanding of key parameters 
relevant to the behavioural design space. 

This paper presents three initial steps of theory-building 
(Cash, 2018). First, we review behavioural theories and models, 
primarily rooted in psychology. These are discussed in relation 
to perspectives on design in order to identify parameters key to 
behavioural design. Second, based on these findings, we synthesise 
previously fragmented behavioural and design parameters 
to propose the Behavioural Design Space (BDS) framework 
(Figure 1). Third, as a demonstration of its use, we apply the BDS 
framework as lens on observed expert behavioural designer’s 
ideation. Based on this, we establish a number of implications for 
design theory and practice, as well as avenues for further research.

Theory and Literature Review
The design of products, infrastructures, and social environments 
enable or inhibit behaviour (Norman, 1988; Tromp & Hekkert, 
2018; Verbeek, 2005). Here, understanding and designing 
human-artefact-interactions, which are referred to as interventions 
in behavioural design, is key to achieving desired behavioural 
effects. The main difference between more traditional design 
approaches and behavioural design is the shift from focusing on 
designing (tangible/intangible) artefacts with the aim to satisfy 
needs, to designing interventions with the aim to affect behaviour 
(Cash et al., 2020; Khadilkar & Cash, 2020). Behavioural effects 

are achieved through interactions with (tangible/intangible) 
artefacts, however, the artefacts themselves play a secondary role, 
as desired behavioural effects can be achieved through various, 
different artefacts (Tromp et al., 2011). As a result, behavioural 
design is a cross-disciplinary field building on behavioural 
sciences and spanning research in psychology and design 
(Niedderer et al., 2017). It aims to ethically shape behavioural 
change through carefully designed interventions (Nielsen et 
al., 2018), bringing together individual and collective concerns 
to encourage desired behaviours and/or discourage undesired 
behaviours (Cash et al., 2017a; Tromp et al., 2011). As such, 
the overall scope of behavioural design is first focusing on 
understanding current underlying behavioural patterns, and then 
designing desired behavioural effects, realised through designed 
interventions (Khadilkar & Cash, 2020). 

Literature Review

To understand behavioural patterns, researchers have introduced 
several theories and models of both behaviour and behaviour 
change (e.g., Bronfenbrenner, 1986; Chaiken & Trope, 2000; 
Petty & Cacioppo 1986), which hint at the potential design space 
available. However, these have not been connected to discussions 
in the design literature. Thus, in order to synthesise and connect 
behavioural and design parameters relevant to behavioural design 
in general we conduct an inductive, thematic, literature review 
in several rounds (Grant & Booth, 2009). Due to the primacy of 
behaviour in behavioural design, we took Michie et al.’s (2014b) 
compendium of 83 behaviour change theories as a starting point 
for the review. Branching out, the first author reviewed works 
in behaviour change and behavioural design connecting to this 
seminal repository of behaviour change theory. Together, this 
provided a starting point for an abductive process with three main 
iterations focusing on identifying overall groupings of parameters 
relevant both to behaviour change (Michie et al., 2014b) and 
design (Andreasen et al., 2015; Van Boeijen et al., 2014). In each 
iteration the first author carried out the initial organisation and 
grouping of parameters which was then discussed by the whole 
research team. As such, proposed parameters were distilled, 
reviewed, and refined until consensus was reached at each stage. 

In the first iteration, collected theories and models of 
behaviour and behaviour change were initially coded inductively 
based on the emerging themes (initial parameters) to identify 
overall groupings. The first author assessed the behavioural 
theories and models collected one by one on initial parameters 
(themes) self-reported in the literature. Subsequent literature was 
then coded against these initial parameters, as well as assessed 
for additional ones, which were reviewed and added to the list. In 
the second iteration, the list of initial parameters was discussed, 
grouped, and named within the research team. Here, all theories and 
models where re-assessed according to the updated list of initial 
parameters. This enabled the identification of parameters related 
to major aspects of behaviour and behaviour change, which were 
then then contrasted to literature of both behavioural design and 
general perspectives of design in the third iteration. This was done 
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in order to i) identify connections, such as the basic characteristics 
linking behaviour change techniques and interventions, and ii) 
identify contrasts, such as the specific areas highlighted in the 
behavioural literature but neglected in design and vice versa. This 
allowed us to iteratively refine the detailed traits of identified 
parameters and, where necessary, distinguish them from existing 
conceptualisations following the framework for theory building 
provided by Wacker (2008). Lastly, we synthesised our findings 
focusing on defining the parameters and their traits concretely 
with respect to existing work in behavioural design, in order to 
ensure both their conceptual coherence and practical relevance 
for this literature. Based on this process we identified six final 

parameters dealing with major factors relevant to both behaviour 
change and the design of interventions: Cognition, Ability, 
Motivation, Timing, Social, and Physical context. 

Table 1 illustrates the generality of the six parameters and 
how they connect to existing work using a range of acknowledged 
theories/models of behaviour and behaviour change. Table 1 
includes 24 theories/models, a short description of each, the main 
parameter(s) it relates to, and a primary reference. Figure 1 gives 
an overview of the literature review process. Cognition, Ability, 
Motivation, Timing, Social, and Physical Context are discussed 
in the following sections in order to illustrate their centrality as 
parameters crosscutting behaviour and design.

 

Figure 1. Overview of analysis–literature review.

Table 1. Theories and models of behaviour and behavioural change.

Theory/model & reference Description

Parameters

Theories and models of behaviour

Theory of interpersonal 
behaviour (Triandis, 1977)

Behaviour is neither fully deliberative nor fully automatic;  
it is influenced by intentions and habits n

Dual-process theory  
(Chaiken & Trope, 2000)

Individuals process stimuli consciously (slow and explicit),  
none-consciously (fast and implicit) n

Two Systems (Morewedge & 
Kahneman, 2010)

People process stimuli by: system 1 (automatic, fast, implicit),  
system 2 (reflective, slow, explicit) n

Heuristics and biases  
(Tversky & Kahnemann, 1974)

People rely on a limited number of heuristic principles and biases reducing 
the complexity of assessing probabilities and predicting values n

Social identity theory  
(Tajfel & Turner, 1979)

A person’s behaviour is influenced by different social personalities 
expressed in different groups n

Social ecological model 
(Bronfenbrenner, 1986)

Five levels of behavioural influence: individual, interpersonal, 
organizational, community, policy n

ABC model  
(Miltenberger, 2011)

All behaviour has an Antecedent triggering the Behaviour resulting  
in a Consequence n
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Theory/model & reference Description

Parameters

Theory of self-efficacy 
(Bandura, 1977)

Expectations of confidence in own abilities (self-efficacy) influence  
own performance n n

Social cognitive theory 
(Bandura, 1989)

People self-regulate behaviour by exploratory personal experience and 
observational learning n n n

Social cognitive theory of  
self-regulation (Bandura, 1991)

Behaviour is extensively motivated and regulated by: self-monitoring, 
personal standards, environmental circumstances, affective self-reaction n n n

Self-determination theory 
(Ryan & Deci, 2000)

Behaviour can be motivated in three ways: amotivation, intrinsic, 
extrinsic motivation n n n

Theory of Planned Behaviour 
(Ajzen, 1991)

Behaviour can be explained by: attitudes, subjective norms, perceived 
behavioural control, intentions n n n n

The COM-B model  
(Michie et al., 2014a)

Behaviour results from: interaction of physical/psychological Capabilities, 
social/environmental Opportunities, reflective/automatic Motivations n n n n n

Theories and models of behavioural change

Influence  
(Cialdini, 1984)

Persuasion can happen through six principles of influence: reciprocation, 
commitment and consistency, social proof, liking, authority, scarcity n n

Elaboration likelihood model 
(Petty & Cacioppo, 1986)

Persuasion can happen via two routes: central route (high cognitive 
processing), peripheral route (low cognitive processing) n

Loughborough model  
(Lilley, 2009)

Decision making power is influenced by users or  products through 
feedback, steering, or persuasion n n

Transtheoretical model 
(Prochaska & Velicer, 1997)

Change processes can be described through five stages: precontemplation, 
contemplation, preparation for action, action, maintenance n

Fogg’s functional triad  
(Fogg, 2003)

Computers can persuade in three ways: as a tool increasing capabilities, 
as a medium providing experience, as a social actor creating relationships n n n n

Nudging  
(Thaler & Sunstein, 2009)

Behaviour can be changed by implementing small interventions 
exploiting automatic behaviour n n n

Heuristic-Systematic model 
(Eagly & Chaiken, 1993)

People process persuasive messages: heuristically [low cognition  
(most likely)], systematically [high cognition (less likely)] n n n

Aids Risk Reduction Model 
(Catania et al., 1990)

Behaviour change efforts are predictable through three stages:  
labelling, commitment, enactment n n n

Health belief model 
(Rosenstock, 1974)

Health related change can be predicted by a mix of individual 
perceptions and modifying factors n n n

Habit loop  
(Duhigg, 2012)

Behaviour can be changed by interrupting the loop of: cue, routine,  
and reward n n n n

Fogg’s Behaviour Model 
(Fogg, 2009a)

Behaviour results from three factors present at the same time: 
motivation, ability, triggers n n n
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Table 1. Theories and models of behaviour and behavioural change (continued). 

Cognition

Design support (guidelines, tools, methods, etc.) rarely link 
explicitly to cognitive theory. Nevertheless, the link between 
cognition and people’s reaction to interventions is evident (Cardoso 
et al., 2014; Solomon et al., 2012). Here, cognitive theory helps 
explain the underpinning mechanisms in design. Examples include 

Theory of scripts (Arkrich, 1992) and User eXperience (UX) design 
(Desmet & Hekkert, 2007; Tullis & Albert, 2013). The connection 
between people’s cognition and interaction with artefacts is 
fundamental in behavioural design (Cash et al., 2017a). Petty and 
Cacioppo (1986) highlight how interventions can be focused on 
either a central cognitive route (high reflection level) or a peripheral 
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cognitive route (low reflection level). This aligns with Morewedge 
and Kahneman’s (2010) Two Systems, and Chaiken and Trope’s 
(2000) Dual-process theory. This dual-process cognition has been 
discussed as foundation for behavioural approaches in a variety 
of fields. These include Persuasive Technology (Fogg, 2009b), 
Design for Sustainable Behaviour (Bhamra et al., 2011), and 
Social Responsible/Social Implication Design (Tromp et al., 2011; 
Tromp & Hekkert, 2014, 2018). While behaviour is controlled by 
an interaction between system 1 (fast and automatic) and system 2 
processing (slow and reflective) (Triandis, 1977), the majority is 
fast and automatic (Chaiken & Trope, 2000; Stanovich, 2009; 
Thaler & Sunstein, 2009; Tversky & Kahneman, 1974;). System 1 
processing uses fewer mental resources (Bargh & Chartrand, 2000) 
and drives most behavioural responses. It is therefore a strong 
means of changing behaviour (Cialdini, 1984; Morewedge & 
Kahneman, 2010; Thaler & Sunstein, 2009). This highlights the 
importance of considering habitual, automatic processing (Aarts & 
Dijksterhuis, 2000) in addition to targeting deliberate, intentional 
processing (Stanovich & Toplak, 2012). This aligns with other 
works emphasising the importance of combining system 1 and 
system 2 strategies in designs involving human interaction (Cash 
et al., 2017b; Dolan et al., 2012; Lockton et al., 2010). Thus, the 
first key parameter identified, Cognition, provides a foundation for 
understanding how interventions are processed by people during 
interaction. Here, system 1 and system 2 cognition are important 
traits to consider.

Ability

People’s ability (and perception hereof) is relevant in understanding 
behaviour and behavioural change as well as interactions with 
artefacts. People’s skills are impacted by social norms, observing 
other’s behaviour, as well as perception of own and other’s abilities 
(Ajzen, 1991; Bandura, 1977, 1989, 1991; Hardeman et al., 
2002). Ability has typically been operationalised as a continuous 
scale (level). For example, ability addresses the level of training 
needed to achieve a desired interaction (Fogg, 2009a; Michie et 
al., 2014a). This level understanding of ability is applied across 
design domains. However, Michie et al. (2014a) also distinguishes 
between physical and mental capabilities (abilities). This is 
mirrored in UX approaches, dealing with people’s physical and 
mental abilities in product usage (Cho et al., 2013). In addition, this 
physical/mental distinction is found in other types of design, for 
example in game design where Schell (2014) differentiates between 
physical skills (e.g., coordination and strength) and mental skills 
(e.g., observation and memory). Overall, these can be understood 
as practical mechanisms of people’s abilities. Thus, the second key 
parameter, Ability, provides a foundation for understanding what 
practical mechanisms interventions utilise to change behaviour. 
Here, mental and physical ability are important traits to consider.

Motivation

Multiple researchers point to an interplay between ability and 
motivation (Gössling et al., 2012; Michie et al., 2014a; Prochaska 
& Velicer, 1997). Fogg (2009a) uses this explicitly in the Fogg 

Behaviour Model showing co-existence of high ability and 
motivation as ideal conditions for triggering behavioural change. 
In addition, Fogg (2009a) states that increasing motivation is 
easier than increasing ability, as increasing skills are often system 2 
heavy. Further, Tromp et al. (2011) emphasise that encouragement 
(increasing motivation) of desired behaviour and discouragement 
(decreasing motivation) of undesired behaviour are both viable 
strategies for behavioural change. In this context, Tromp et 
al. (2011) define four types of influence: decisive, coercive, 
seductive, and persuasive, each relying on various extrinsic or 
intrinsic motivational factors. From a psychological point of view, 
Ryan and Deci (2000) describe three distinct motivation types: 
intrinsic (internal) motivation, extrinsic (external) motivation, and 
amotivation; the latter referring to the complete lack of motivation 
resulting in non-behaviour/no action. Chan (2009) combine 
level of motivation with classifications of extrinsic and intrinsic 
motivation on a scale from controlled to autonomous behavioural 
regulation. Even though motivation is treated in various ways 
across design and psychology, it is considered an important 
mechanism for both behavioural change and product interaction. 
Thus, the third key parameter, Motivation, provides an additional 
parameter for understanding what practical mechanisms 
interventions utilise to change behaviour. Here, intrinsic and 
extrinsic motivation are important traits to consider.

Timing

Timing plays an important role in understanding and influencing 
behaviour. For example, both ability and motivation fluctuate over 
time. Also, professional motivation is closely linked to ability, 
which often reaches a peak at the end of education (Dahlgren et 
al., 2014; Kunrath et al., 2020). In addition, timing is connected 
to cognition, as system 1 and system 2 processes are shaped by 
experience and learning (Evans, 2008). In design, temporality is 
a recognized design aspect critical to areas such as health (Orji 
et al., 2013; Reddy et al., 2006). While timing is dealt with to 
varying degrees and with varying levels of attention across design 
approaches, it is a central aspect of behavioural design (Daae et 
al., 2018). Theories of behavioural change typically operate on a 
specific Before-During-After timeline captured by Miltenberger’s 
(2011) Antecedent-Behaviour-Consequence (ABC) model bringing 
together a range of works from across fields (e.g., Catania et 
al., 1990; Rosenstock, 1974). Duhigg (2012) uses a similar 
model, cue–routine-reward, in describing habit loops. However, 
where Miltenberger (2011) and Duhigg (2012) focus on small 
timescales, Prochacka and Velicer (1997) divide the behavioural 
timeline into precontemplation, contemplation, preparation for 
action, action, and maintenance. Following this, Velicer et al. 
(1998) aggregate these five stages, dividing them into before 
the target behaviour occurs (precontemplation, contemplation, 
and partially preparation for action), and after the behaviour 
change has occurred (partially preparation for action, action, 
and maintenance). Linking to Miltenberger (2011) and Velicer et 
al. (1998) focus on a combined antecedent and behaviour and a 
combined behaviour and consequence. Though existing timelines 
vary in number of steps, they all reflect a general before, during, 
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and after separation. Relevant for behavioural design, this timeline 
draws attention to the different interactions with the designed 
intervention over time (Daae et al., 2018). Thus, the fourth key 
parameter, Timing, provides a foundation for understanding 
when interventions are active. Here, before, during, and after 
the (potential) problem behaviour timings of interaction with 
interventions are important traits to consider.

Social Context

Multiple aspects of behaviour and design are dependent on 
social context. For example, Bandura (1991) describes how 
behaviour is contingent on both internal factors (self-monitoring 
and personal standards), and external factors (environmental 
circumstances). In addition, Bandura (1991) and Ryan and Deci 
(2000) highlight the importance of external stimuli’s impact on 
motivation. In addition, perceived norms are highly dependent 
on social context (Cialdini, 2007). Tajfel and Turner (1979) and 
Ibarra (1999) respectively describe how people’s social and 
professional identities (and thereby their behavioural responses) 
are influenced by social context. While social context is often 
discussed in general terms, some models distinguish between 
different social layers. Most commonly used is Bronfenbrenner’s 
Ecological model (1986), distinguishing between: individual, 
interpersonal, organizational, community, and policy layers. In 
connection to Bronfenbrenner’s model (1986), Gallivan and Srite 
(2005) describe a social onion including: individual, workgroup, 
organizational, professional, national, ethnic group, and religion. 
Based on these, social context can be considered broadly in 
terms of Individual, Inter-personal, and Community. Thus, 
the fifth key parameter, Social context, provides a foundation 
for understanding where interventions act. Here, individual, 
interpersonal, and community levels of the social contexts are 
important traits to consider.

Physical Context

Finally, physical context forms a second contextual parameter 
critical to shaping behaviour and artefact design (Bhamra et al., 
2011; Kelders et al., 2012). For example, Lilley (2009) explains 
how interactions with both products and people influence 
behaviour. Generally, influencing behaviour through physical 
products, systems, and environments is core to behavioural 
design (Cash et al., 2017b). These include, e.g., computational 
(Fogg, 2003) and architectural approaches (Lockton et al., 2010). 
Here, physical context provides a range of pathways for shaping 
specific behavioural responses (Lockton et al., 2010). That is, 
behavioural design can consider physical context on product 
and urban-architectural levels, yet also in terms of complex, 
physical systems. For example, in engineering design the TRIZ 
method comprises sub-systems, system, and super-systems 
(Cameron, 2010). Also, physical products are often understood 
as a interplays of parts, products, and systems (Andreasen et al., 
2015; Rantanen et al., 2017). The differentiation of these are 
relative to each other and depend on design context, following 
existing methods such as chunking (Miller, 1956), function trees 

(Hansen & Andreasen, 2002), and the 9 windows (Cameron, 
2010). Thus, it is important to apply these consistently within 
cases, nevertheless, this differentiation provides a basis for 
designers to discuss and agree on contextual levels. Thus, the 
final key parameter, Physical context, provides an additional 
foundation for investigating where interventions act. Here, part, 
product, and system of the physical context are important traits 
to consider.

The Behavioural Design Space (BDS)
The theories and models explored in the previous section, 
summarised in Table 1, each deal with sub-set of the identified 
parameters. However, none include all six, mainly due to the 
fragmentation between discussions of primarily behavioural 
parameters on one side, and those more closely linked to artefact 
design on the other. The Behavioural Design Space (BDS) 
framework thus brings together six parameters that each connect 
behaviour and design (Figure 1). This serves to link perspectives 
across psychology and design, by connecting aspects related to the 
fundamental understanding of behaviour and behaviour change, 
to those aspects related to fundamental understanding of artefact 
design. As such, the BDS provides a set of common, crosscutting 
parameters linking understanding of behaviour change techniques 
as well as the design of artefact-based interventions, relevant 
for behavioural design across application areas. Figure 1 shows 
six key parameters, their corresponding traits, and how they 
correspond to four practical aspects of intervention design. 
Details of each parameter and its traits are further elaborated with 
examples in Table 2, providing details relevant for applying the 
BDS in practice.

 

Figure 2. The Behavioural Design Space (BDS) framework.
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Applying BDS as a Lens to 
Understand Practice
In order to evaluate the potential explanatory power of the 
proposed BDS framework for mapping behavioural design 
work we carried out an initial case-based study. We apply the 
BDS framework as a lens for exploring a case study of expert 
behavioural designer’s ideation practice with two goals in mind: 
1) to investigate the applicability and explanatory power of the 
BDS framework in assessing behavioural design across different 
cases/intervention application areas, and 2) to gain an initial 
understanding of how expert behavioural designers currently 
navigate in the design space. 

Method

In order to evaluate the BDS framework’s applicability and 
explanatory power across behavioural design contexts it was 
necessary to examine how the identified parameters were utilised 

in practice. As such, an in-depth case study approach was used to 
provide both depth and diversity in data (Yin, 2018). Following 
this, the key sampling criteria were diversity in intervention 
application area and focus on tasks connecting behavioural and 
design understanding (i.e., behavioural design conceptualisation 
as opposed to pure behavioural research). This allows us to 
collect insights on contrasting cases in order to evaluate more 
general patterns in how the BDS parameters function (Eisenhardt 
& Greabner, 2007), as well as providing a foundation for future 
generalisation (Creswell & Poth, 2016) by contextualising the 
results with respect to key parts of behavioural design work.

Case Company

The observed case company has nine years of experience with 
consulting behavioural design across diverse organisations. 
These include small, medium, and large-sized organisations 
from the public and private sectors. The case company consists 
of approximately 15 employees with multiple competences 

Table 2. Overview and description of the six parameters included in the BDS framework.

Practical 
guideline Parameter Trait Description Example

How Cognition

System 1
When interventions utilise automatic information 
processing

E.g., “make better cycle space to 
decrease cars”

System 2
When interventions utilise rational information 
processing

E.g., “provide info by newsletters”

What

Ability

Mental
When interventions require specific brainpower in 
successful interaction

E.g., “provide directions on a map” 

Physical
When interventions require specific bodily 
capabilities in successful interaction

E.g., “make women’s parking lots close 
to the main entrance”

Motivation

Intrinsic
When interventions en- or discourage behaviour 
utilising inherent attractions

E.g., “provide employees with more 
freedom”

Extrinsic
When interventions en- or discourage behaviour 
utilising external attractions 

E.g., “prompt for answers by e-mail”

When Timing

Before
When interventions are active prior to potential 
undesired behaviour

E.g., “call farmers to tell them to wait 
sell grains to decrease loss”

During
When interventions are active in moment of potential 
undesired behaviour

E.g., “apply awareness zones at door 
entrances”

After
When interventions are active post to potential 
undesired behaviour

E.g., “make a ‘park legally’ contest”

Where

Social 
context

Individual
When interventions acts in a person-intervention-
interaction

E.g., “install a lamp to show parking 
availability”

Interpersonal
When interventions acts in a person-person-
intervention-interaction

E.g., “make car pool parking lots”

Community
When interventions acts in a person-multiple 
people/societal-intervention-interaction

E.g., “get influencers to share the 
message”

Physical 
context

Part When interventions take form of an individual piece E.g., “install a sign” 

Product When interventions take form of a cohesive unit E.g., “provide parking clip cards”

System
When interventions take form of co-existing 
individual pieces and/or cohesive units

E.g., “introduce a rotation system for 
parking lots”
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including psychology, engineering design, software development, 
innovation, etc. Each employee has extensive industrial experience 
with behavioural design. Further, the company has been profitable 
since its formation and, at time of study, was considered a leader 
in behavioural design in Denmark. As such, the case company 
is well-suited to examine expert behavioural design practice. 
The dataset consists of five ideation sessions for five diverse, 
real-world, client provided challenges, where the behavioural 
designers generated ideas/solutions for interventions (Table 3) 
aiming at achieving specific behavioural effects. As such, the five 
cases fulfil our sampling criteria and provide access to rich data.

Data Collection: 
Observations of Current Ideation Practice

The data was collected during 2016 by the first author. All five 
sessions were conducted according to the company’s existing 
ideation practices. The project leader(s) introduced the behavioural 
challenge provided by the client. Afterwards, the project leader(s) 
ideated solutions together with the present employees from the 
behavioural consultancy using semi-structured, free, group 
ideation. The employees were neither interrupted nor instructed by 
the research team during the ideation sessions. All sessions were 
video recorded. Prior to the first ideation session, five employees 
including the CEO was interviewed to establish an understanding 
of the company and its core work. This was done secondary to the 
observations, and only to confirm that observed sessions covered 
a broad range of the company’s projects and work practices.

Data Preparation, Coding, and Analysis

The five ideation sessions were recorded and transcribed by the 
first author. From the transcriptions, the first author identified idea 
fragments (Sosa, 2019), and listed these in Excel. For simplicity, 
Cash and Štorga’s (2015) actionable object-verb associated with a 
potential solution was used as a characterisation of a distinct idea 
fragment. All ideated interventions were treated as isolated idea 
fragments with respect to the target behaviour. Ideally, overall 
behavioural design strategies incorporate multiple interventions 
(Cash et al., 2017a; Michie et al., 2014a). However, for the sake 
of clarity, we here describe each intervention on the level of 
single idea fragments. This resulted in a list of idea fragments 
that was discussed and agreed upon within the full research team. 
Then, the first author coded each idea fragment on the six BDS 
parameters following the descriptions in Table 2. Idea fragments 

not providing enough detail to determine BDS parameter trait was 
given a 0 in that particular parameter. For example, in Session 
1 idea number 15, Introduce a system where this week, number 
plates xxxx → xxxx have to park over there, was coded as follows: 

• Draws upon rational information processing (system 2 Cognition)
• Does not address type of ability needed (0 / not addressed Ability)
• Encourages behaviour by utilising externally added attraction 

(extrinsic Motivation)
• Activates prior to potential illegal parking (before Timing) 
• Acts on a societal level (community Social context)
• Consists of multiple co-existing units and pieces (system 

Physical context)

In this way, all idea fragments were coded in Excel. This 
coding was then discussed within the full research team until 
agreement was reached. Repeated, identical idea fragments were 
identified by the first author, and excluded for further analysis 
in agreement with the full research team. Following the same 
procedure, idea fragments uncodable on all six parameters were 
also excluded; these constituted only 22 idea fragments (4.24%) 
out of a total of 519 (Table 4). In discussing the uncodable idea 
fragments in closer detail, in S2, all 13 excluded idea fragments 
were process ideas rather than design features of interventions, 
e.g., collect data on current routines and do interviews by phone. 
In S1 and S5, the two excluded idea fragments were generally 
formulated, and did not provide details about an idea on their 
own, e.g., make sure that there is value for the user. In S3 and 
S4, the eight excluded idea fragments were either vague and/
or not behavioural related, e.g., expand the market, and charge 
competitors 0.5% of shopping bag value. As such, more than 
> 95% of all idea fragments identified across diverse cases were 
codable using the BDS framework. As an additional check on 
coding reliability, a blind third party was trained, and then coded 
two sets of 25 idea fragments (4.8 % of total idea fragments) from 
across the five cases, with clarification discussion between the 
two sets. Krippendorff alpha inter-coder reliability was calculated 
for each of the BDS parameters separately, in the first set ranging 
from α = 0.58 (Physical context) to α = 1 (Social Context) and 
averaging α = 0.81 across all six parameters. This improved in the 
second set to range from α = 0.70 (Motivation) to α = 1 (Social 
Context), and averaging α = 0.83 across all six parameters. Even 
though there was a relatively low agreement on Physcial Context 
in the first set (α = 0.58) this was resolved in the second set by 
clarification of the criteria (α = 0.82), while agreement on all other 
parameters was high in both sets.

Table 3. Overview of raw data (five observed ideation sessions, S1-S5).

Ideation session Topic Length No. of employees present

S1 Preventing illegal parking in a big company 01:32:26 4

S2 Enforcing better timing of purchase and sell routines 00:53:16 7

S3 Increasing product sales 00:54:25 5

S4 Enforcing purchase and compliance through software 00:58:20 3

S5 Increasing organizational employee health and happiness 01:25:27 3



www.ijdesign.org 9 International Journal of Design Vol. 15 No. 1 2021

C. K. E. Bay Brix Nielsen, J. Daalhuizen, and P. J. Cash

Idea fragments were also grouped into concepts. Here, 
concepts are defined as sets of idea fragments operating on the 
same theme based on Sosa’s (2019) accretion of fragmented 
ideas. The idea fragments were grouped using Linkography 
(Goldschmidt, 2014); each idea fragment was examined in 
relation to all proceeding idea fragments, asking whether a link 
(relation) existed or not. Idea fragments were only linked if 
they were mentioned within a maximum of 15 seconds apart. 
This lower boundary was applied to account of people’s limited 
working memory (Atkinson & Shiffrin, 1971). As an aid to decide 
whether a link existed or not, a set of relationship criteria were 
developed specifically for this study:

1. Direct related idea fragments: an idea fragment adds 
additional detail including further explanations and/or sub-
components to a previous idea fragment.

2. Similar idea fragments: an idea fragment is equivalent to a 
previous idea fragment.

3. Alternative idea fragments: an idea fragment is an alternative 
to a previous idea fragment, however, they are still operating 
on the same theme. 

Grouping into concepts was done by the first author and a 
third party (research assistant) in parallel, to calculate inter-coder 
agreement. The inter-coder agreement was calculated by the 
percentage of agreement of allocation of idea fragments between 

the first author and the research assistant. Percentage of inter-
coder agreement was calculated for session 1-5 respectively to: 
83%, 88%, 97%, 94%, and 74%. Averaging to 87% agreement 
of concept allocation across the five sessions. The lower score 
in session 5 is due to a disagreement on two concepts consisting 
of 5 and 4 idea fragments, respectively. This discrepancy, as 
well as all others across sessions, was discussed within the full 
research team until 100% agreement on final concept groupings 
was reached. Based on this, we also investigated how the six BDS 
parameters where treated within concepts. Only rich concepts 
were taken further for analysis, i.e., concepts that consisted of 
four or more idea fragments. Here, the first author mapped out 
the BDS parameters utilised within each concept, which was 
then discussed within the full research team. Figure 3 gives an 
overview of the analysis process, and Table 4 provide an overview 
of the data.

Findings
The findings are presented at two levels: idea fragment level and 
concept level. At the idea fragment level, we assess the identified 
idea fragment’s distribution across the six BDS parameters. We 
also assess the number of links between idea fragments in the 
linkographs. At the concept level, we assess the distribution and 
progression across the six BDS parameters within concepts.

Table 4. Overview of collected data.

Ideation 
session

No. of idea 
fragments identified*

No. of idea 
fragments excluded

Total no. of links between 
total no. of idea fragments

No. of rich  
concepts identified

No. of idea fragments 
excluded after identifying 

rich concepts**

S1 123 1 318 15 42

S2 66 12 165 11 6

S3 110 5 287 15 17

S4 145 3 384 20 28

S5 75 1 197 11 0

TOTALS 519 22 1351 72 93

*After excluded idea fragments. ** Number of idea fragments in groups of 1-3 idea fragments.

 

Figure 3. Overview of analysis–case study.
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At the idea fragment level, we explore what BDS 
parameters and to which degree they are utilised by the behavioural 
designers. Figure 4 shows six pairs of columns. In each pair, the 
first column shows the distribution of idea fragments across the 
six BDS parameters. All has not addressed at the bottom. The 
second column in each pair shows the weighted number of links 
(relations) corresponding to each of the BDS parameter traits.

From this analysis, we identify a number of findings. 
There is a substantially higher representation of system 2 than 
system 1 Cognition. Both not addressed and mental Ability is 
highly represented, whereas physical Ability is nearly absent. 
There is a somewhat equal distribution of intrinsic and extrinsic 
Motivation. In Timing, before is most represented, followed by 
during, and lastly after. In Social context, there is a substantially 
higher representation of individual, and inter-personal is close to 
missing. Lastly, Physical context has a relatively low representation 
of product compared to part and system. In addition, the distribution 
of corresponding links is very close to the distribution of BDS 
parameters. The distribution of links indicate the importance of 
each group of BDS parameter traits. Here, importance refers to the 
number of idea fragments linked to a group of traits, where a similar 
distribution indicates a neutral importance, and a higher or lower 
distribution of links would indicate a high or low importance. For 
example, a higher representation of weighted links would indicate 
that these ideas had sparked a higher number of related ideas. Here, 

the weighted number of links show a similar distribution as the 
distribution of BDS parameter traits. As such, this finding underpins 
the distribution identified across the BDS parameters. 

Concept Level

At the concept level, we explore how and to which degree the 
BDS parameters are combined within concepts by the behavioural 
designers. From this analysis, we identify two overall ideation 
patterns: high variation and low variation. Here, low variation 
refers to designers holding most of the BDS parameters and 
varying only one or two. Holding is defined as utilising the 
same parameter trait across idea fragments within a concept, 
e.g., referring only to system 2 Cognition (see Excerpt 1). High 
variation refers to designers varying multiple BDS parameters 
within a concept, e.g., switching between part, product, and 
system Physical context. In 85% of the identified concepts, the 
designers held 4-6 BDS parameters. As such, the designers 
favoured low over high variation.

Example 1—Low Variation

Concept 15 in Session 1 (Excerpt 1) displays an example of low 
variation. Here, the designers hold the majority of BDS parameters. 
In this example, the designers only utilise one trait of Cognition, 

 

Figure 4. Distribution of BDS parameter traits, and corresponding links.
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Motivation, Timing, and Social context. In our analysis, Ability is 
coded as holding not addressed. Physical context is also coded as 
holding, as one shift from part to system between idea fragment 
1 and 2 out of 6 in total is very little variation. By holding BDS 
parameters, the designers reduce complexity and develop an initial 
idea in more depth. This is first seen by the linear string of thought 
present in the idea fragment transcripts. From a generic creativity 
point of view, the idea transcripts show some variation as the 
designers propose alternative conditions for behaving well: show 
pictures of all cars that drive through the tunnel and alternatively 
employees that park legally get blitzed. Also, two alternative 
ways/contexts of exposing the desired behaviour are proposed: 
at every Friday bar expose all employees that have behaved 
well and the blitzed pictures are showed on a large screen in the 
lunch room. At the same time, using the BDS framework as a lens 
reveals no/very little variation of utilised parameter traits. Thus, 
from a behavioural design perspective, this particular concept is 
an example of low variation.

Example 2—High Variation

Concept 8 in Session 1 (Excerpt 2) displays an example of 
high variation. Here, the behavioural designers vary 5 out of 6 
BDS parameters. In this example, the designers vary all BDS 

parameters except for Social context. Here, the behavioural 
designers develop the concept in two strings of thought. This 
is both present in the idea fragment transcripts and in the 
BDS parameters Cognition, Ability, Motivation, and Timing. 
At the same time, the designers vary Physical context in each 
proceeding idea fragment. By varying BDS parameter traits in 
pairs, the designers use a more explorative ideation strategy and 
reduce some complexity. As such, the variation in this example 
is both identifiable from a generic creativity point of view 
assessing the idea fragment transcripts, and across the majority 
of BDS parameters. Thus, this particular concept is an example 
of high variation.

Variation across BDS Parameters

As an additional analysis, we examine what BDS parameters and 
to which degree the behavioural designers vary them. Table 5 
shows the number of concepts varying each parameter out of the 
total 74 concepts. Here, Physical context is varied most often, in 
41 concepts. In comparison, Timing is varied second most often, 
only in 20 concepts. Ability is varied least often, only in 3 concepts. 
Overall, this highlights a discrepancy in the degree to which the 
designers vary each of the BDS parameters, pointing to a biased 
exploration of the design space focused on Physical context.

Excerpt 1. Example 2 – Example of low variation - concept 15 from Session 1.

 
Idea fragment transcriptions

Cognition Ability Motivation Timing Social 
context

Physical 
context

1: “Replace negative feedback with positive feedback” System 2 Not 
addressed Extrinsic After Not 

addressed Part

2: “Reward wanted behaviour” System

3: “At every Friday bar expose all employees that have 
behaved well” Community

4: “Show pictures of all cars that drove through the tunnel”

5: “Employees that park legally get blitzed”

6: “The blitzed pictures are showed on a large screen in the 
lunch room”

Excerpt 2. Example of high variation - concept 8 from Session 1.

 
Idea fragment transcriptions

Cognition Ability Motivation Timing Social 
context

Physical 
context

1: “Create a separate cycle path” System 1 Physical Intrinsic Before Individual Product

2: “Divide the road into a walking and a biking section” System

3: “Information: ‘Cyclists in here” System 2 Mental Extrinsic During Part

4: “Put the information on a big sign” Product

Table 5. Total number of concepts varying BDS parameter.

Cognition Ability Motivation Timing Social context Physical context

No. of concepts varying BDS parameter 7 3 12 20 11 41
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Discussion
This work provides the basis for a number of contributions to 
design theory and practice. First, we propose the Behavioural 
Design Space (BDS), a framework consisting of six key parameters 
connecting understanding of behaviour and design, and their 
corresponding traits. The BDS connects parameters cutting across 
behaviour change and design in order to link understanding of 
behaviour change techniques to their embodiment in designed 
artefact-based interventions. This substantially extends prior 
work, which has typically focused on only one or few, primarily 
behavioural parameters (Table 1). Existing theories and models 
of behavioural change often focus on domain-specific aspects, 
for example seen in the Aids Risk Reduction Model (Catania 
et al., 1990), and limit consideration to the identification of 
behaviour change techniques, without addressing intervention 
design itself. As a complement to these works, the BDS focuses 
on parameters that cut across behaviour and design, and 
thereby offer a framework tailored for behavioural design work 
requiring linking of behaviour change techniques to concrete 
intervention artefacts across diverse application areas. As such, 
the BDS framework constitutes an important step forward in the 
delineation of the available design space, based on a generic set 
of parameters relevant for behavioural design. This provides an 
important building block in establishing the overall domain of 
behavioural design theory (Wacker, 2008), as well as synthesising 
of major aspects important to behavioural design work, e.g., 
intervention development (Tromp et al., 2011). The majority of 
existing theories and models showcased in Table 1 either focus 
on one parameter (e.g., Bronfenbrenner, 1986; Cialdini, 1984; 
Morewedge & Kahneman, 2010) or a few parameters at a time 
(e.g., Fogg, 2009a; Ryan & Deci, 2000). Exceptionally, Michie 
et al.’s COM-B model (2011, 2014a) combines five parameters, 
although still conceptualised as primarily behavioural. This focus 
potentially explains why Michie et al. (2011) include multiple BDS 
parameters under one label; e.g., Opportunity is defined as: “…all 
the factors that lie outside the individual that make the behaviour 
possible or prompt it” (p. 4). Here, Michie et al. (2011, 2014a) 
combine what we separate into Physical and Social context due 
to the importance of this distinction in artefact design. Mitchie 
et al.’s approach is ideal for general policy making for which the 
COM-B model is developed. However, it is difficult to apply in 
detail and on its own in, for example, intervention development 
across application areas involving multiple artefacts. In addition, 
the COM-B model does not directly include timing. Timing is a 
crucial aspect of intervention development, as artefact interaction 
is often time sensitive. Similarly, models focusing on timing such 
as the ABC model (Miltenberger, 2011) and the Transtheoretical 
model (Prochasha & Velicer, 1997) lack other behavioural and 
design parameters. To the authors’ knowledge, no existing theory 
or model explicitly include all six parameters identified, and 
conceptualise these as explicitly cutting across behavioural and 
design related aspects. As such, the BDS framework provides an 
important step towards linking previously fragmented parameters 
of behavioural design from across disciplines and domains.

Second, in applying the BDS framework as a lens, we 
identified a high variation of Physical context, but in general an 
unexpectedly low variation in other BDS parameters. This low 
variation limits the possibilities for developing synergies and 
combining diverse interventions key to effective behavioural design 
(Cash et al., 2017b; Tromp & Hekkert, 2018), as a high amount of 
ideas utilising the same BDS parameter traits decreases variation 
of ideated interventions. This is supported in general creativity 
studies where high diversity is associated with more successful 
solutions, e.g., measured on willingness to pay for products (Dahl 
& Moreau, 2002). This finding of low variety is despite the fact 
that all observed designers are experts in behavioural design and 
familiar with the implications of dual-process cognition and other 
models of behaviour. This finding could be explained in two 
ways. First, currently no framework for assessing behavioural 
design work exists, hindering reflective exploration of the overall 
behavioural design space which may have resulted in the designers 
not being aware that they had only explored a limited part of the 
behavioural design space. Here, our findings show generally low 
exploration, and particularly of the more abstract BDS parameters 
(Cognition, Ability, and Motivation). This is even though aspects 
of these, as well as of timing and social context, are crucial for 
analysing behavioural patterns, and for changing behaviour in 
designing behavioural effects (Cash et al., 2017a; Fogg, 2009a; 
Miltenberger, 2011). These findings point to a need for a means 
enabling designers to reflect on ideation outputs, directing 
them towards considering underexplored parameters during 
conceptualisation. Such methods should operate as mental tools 
for designers (Daalhuizen et al., 2019), and already exist in other 
fields. For example, the Sociotechnical System hexagon (Davis et 
al., 2014) (an interconnecting six-dimensional representation of 
complex organisations) operates on a reflective overview level. 
In engineering design, TRIZ (Cameron, 2010), a comprehensive 
functional trade-off matrix, also operates on a reflective detailed 
level. Second, some of the BDS parameters are more abstract than 
others, which can lead to difficulty of concurrently facilitating 
the complexity and abstract aspects of behaviour (von Thienen et 
al., 2014). For example, motivation and ability are more abstract 
than aspects of a physical part or product. In our study, these 
more abstract parameters received less attention. Bringing these 
two points together, the BDS framework provides an important 
additional lens to investigate and reflect upon behavioural 
design work.

Third, the BDS framework provides an overview of the 
available design space relevant to behavioural design work. 
This is important, not only to behavioural designers, but for 
designers working with human-artefact-interactions in general. 
The BDS framework follows similar advances in fields such as 
sociotechnical design where overall descriptions of the design 
space is essential to developing design practice. Connecting to 
the challenge of dealing with a multi-dimensional design space, 
Challenger and Clegg (2014) introduced the Sociotechnical 
system framework. In the context of behavioural design, the 
multi-dimensional nature of behavioural problems has formed 
the focus of a number of related works including the Behaviour 
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Change Wheel (Michie et al., 2014a) and MINDPSACE 
(Dolan et al., 2012). These works provide high-level overviews 
and guidelines for policy-level intervention development. In 
contrast, the BDS framework provides crosscutting parameters 
and corresponding traits aimed specifically at design disciplines. 
As such, these works are complementary. The overview provided 
by the BDS framework is especially important for behavioural 
designers, as they aim at designing behavioural effects 
manifested in a combination of multiple artefacts and systems 
utilising multiple interventions (Niedderer et al., 2017; Tromp et 
al., 2011). As such, the BDS framework provides an important 
contribution to supporting and investigating behavioural design 
practice providing an overview of the general behavioural 
design space.

Limitations and Further Work
There are two main limitations to be considered when evaluating 
the contribution of this work. First, while the current BDS 
framework offers a means of understanding relevant aspects of 
the behavioural design space, it does not treat interdependencies 
between variables. As such, it is limited in its utility for judging 
strengths, weaknesses, and overall behavioural design work 
quality. Particularly in the behavioural design context, solutions 
often leverage interactions between parameters to create a more 
holistic system of interventions (Niedderer et al., 2017; Tromp 
et al., 2011; Tromp & Hekkert, 2018). However, evaluating 
interdependencies and interactions is not possible without 
first mapping the major variables (Cash, 2018). Thus, the BDS 
framework provides an important first step towards a more 
structured understanding of the behavioural design space. Here, 
further work could explicitly examine possible interactions 
between BDS parameters and suggest guidelines for how 
designers might leverage these. 

Second, while the case-based method used in this study 
allowed for a deep understanding of the applicability of the BDS 
framework across five diverse cases studied, the specific results 
should not be generalised without further study. Here, using the 
BDS framework as a lens on five different behavioural cases 
provides important initial findings. First, the BDS framework 
proved to be applicable in assessing behavioural design work 
across diverse intervention application domains, as the majority 
of identified idea fragments (> 95%) were codable across all 
five cases. Second, the analysis highlighted possible challenges 
of ideating solutions to complex behavioural problems. As such, 
while the case study did support evaluation of the BDS frameworks’ 
explanatory power across behavioural design contexts, further 
study is needed in order to actually understand current practice, 
particularly as behavioural design is a fast-emerging and rapidly 
developing field. Building on these findings, further work could 
examine potential diversities across companies and/or a wider 
range of problem scopes, combining additional case studies and, 
for example, surveys. In addition, further work could investigate 
how behavioural design can benefit from awareness of level of 
exploration of the BDS in intervention development.

Conclusion
As an essential step for further theory building in behavioural 
design, the aim of this work was twofold. First, to provide a 
common understanding of relevant parameters of the design space. 
Second, to initially understand what these can potentially reveal 
about behavioural design practice. To this end we proposed, and 
examined via case study, the Behavioural Design Space (BDS) 
framework (Figure 1 and Table 2), linking six key parameters: 
cognition, ability, motivation, timing, social, and physical context, 
and their corresponding traits. In doing so we extend prior work 
on behavioural design by offering a framework that via common, 
crosscutting parameters links understanding of behaviour change 
techniques and the design of artefact-based interventions.

This provides the foundation for further theory development 
as well as recommendations for practice. In addition, our empirical 
results reveal a number of practical challenges pointing to a need for 
further study in current practice. Specifically, we found that expert 
designers favour low variation of BDS parameters, except from 
Physical context, limiting ideation across the available behavioural 
design space. Further, they were challenged in synthesising 
concepts with multiple interacting BDS parameters. This highlights 
the need for structured reflection and more systematic exploration 
of the behavioural design space. Also, it highlights a number of 
potentially important areas for further research and development of 
behavioural design support. In particular, future work is needed to 
investigate means for reflectively dealing with complex behavioural 
problems combining multiple behaviour change techniques and 
intervention artefacts.

References
1. Aarts, H., & Dijksterhuis, A. (2000). Habits as knowledge 

structures: Automaticity in goal-directed behavior. Journal of 
Personality and Social Psychology, 78(1), 53-63. https://doi.
org/10.1037/0022-3514.78.1.53

2. Ajzen, I. (1991). The theory of planned behavior.  
Organizational Behavior and Human Decision Processes,  
50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-t

3. Andreasen, M. M., Hansen, C. T., & Cash, P. (2015). Conceptual 
design: Interpretations, mindset and models. Cham, 
Switzerland: Springer. 

4. Arkrich, A. (1992). The de-scription of technical objects. In 
W. E. Bijker & J. Laws (Eds.), Shaping technology/building 
society: Studies in sociotechnical change (pp. 205-224). 
Cambridge, MA: MIT.

5. Atkinson, R. C., & Shiffrin, R. M. (1971). The control processes 
of short-term memory. Stanford, CA: Institute for Mathematical 
Studies in the Social Sciences, Stanford University.

6. Bandura, A. (1977). Self-efficacy: Toward a unifying theory 
of behavioral change. Psychological Review, 84(2), 191-215.  
https://doi.org/10.1037/0033-295x.84.2.191 

7. Bandura, A. (1989). Human agency in social cognitive 
theory. American Psychologist, 44(9), 1175-1184. https://doi.
org/10.1037/0003-066x.44.9.1175

https://doi.org/10.1037/0022-3514.78.1.53
https://doi.org/10.1037/0022-3514.78.1.53
https://doi.org/10.1016/0749-5978(91)90020-t
https://doi.org/10.1037/0033-295x.84.2.191
https://doi.org/10.1037/0003-066x.44.9.1175
https://doi.org/10.1037/0003-066x.44.9.1175


www.ijdesign.org 14 International Journal of Design Vol. 15 No. 1 2021

Defining the Behavioural Design Space

8. Bandura, A. (1991). Social cognitive theory of self-
regulation. Organizational Behavior and Human Decision 
Processes, 50(2), 248-287. https://doi.org/10.1016/0749-
5978(91)90022-l

9. Bargh, J. A., & Chartrand, T. L. (2000). The mind in the 
middle: A practical guide to priming and automaticity 
research. In H. T. Reis & C. M. Judd (Eds.), Handbook of 
research methods in social and personality psychology 
(pp. 253-285). Cambridge, UK: Cambridge University.

10. Bhamra, T., Lilley, D., & Tang, T. (2011). Design for 
sustainable behaviour: Using products to change consumer 
behaviour. The Design Journal, 14(4), 427-445. https://doi.
org/10.2752/175630611x13091688930453

11. Bronfenbrenner, U. (1986). Ecology of the family as a context for 
human development: Research perspectives. Developmental 
Psychology, 22(6), 723-742. https://doi.org/10.1037/0012-
1649.22.6.723

12. Cash, P. (2018). Developing theory-driven design research. 
Design Studies, 56, 84-119. https://doi.org/10.1016/j.
destud.2018.03.002

13. Cash, P. J., Hartlev, C. G., & Durazo, C. B. (2017a). 
Behavioural design: A process for integrating behaviour 
change and design. Design Studies, 48, 96-128. https://doi.
org/10.1016/j.destud.2016.10.001

14. Cash, P., Holm-Hansen, C., Olsen, S. B., Christensen, M. L., 
& Trinh, Y. M. T. (2017b). Uniting individual and collective 
concerns through design: Priming across the senses. Design 
Studies, 49, 32-65. https://doi.org/10.1016/j.destud.2017.01.002

15. Cash, P., Khadilkar, P., Jensen, J., Dusterdich, C., & Mugge, 
R. (2020). Designing behaviour change: A behavioural 
problem/solution (BPS) matrix. International Journal of 
Design, 14(2), 65-83.

16. Cash, P., & Štorga, M. (2015). Multifaceted assessment 
of ideation: Using networks to link ideation and design 
activity. Journal of Engineering Design, 26(10-12), 391-415. 
https://doi.org/10.1080/09544828.2015.1070813

17. Cameron, G. (2010). Trizics: Teach yourself TRIZ, how to 
invent, innovate and solve “impossible” technical problems 
systematically. Scotts Valley, CA: CreateSpace.

18. Cardoso, C., Eriş, Ö., Badke-Schaub, P., & Aurisicchio, M. 
(2014). Question asking in design reviews: How does inquiry 
facilitate the learning interaction? In Proceedings of the 10th 
Symposium on Design Thinking Research (pp. 1-18). West 
Lafayette, IN: Purdue University.

19. Catania, J. A., Kegeles, S. M., & Coates, T. J. (1990). Towards 
an understanding of risk behavior: An AIDS risk reduction 
model (ARRM). Health Education Quarterly, 17(1), 53-72. 
https://doi.org/10.1177/109019819001700107

20. Chaiken, S., & Trope, Y. (2000). Dual-process theories in 
social psychology. New York, NY: Guilford Press.

21. Chan, S. H. (2009). The roles of user motivation to perform 
a task and decision support system (DSS) effectiveness and 
efficiency in DSS use. Computers in Human Behavior, 25(1), 
217-228. https://doi.org/10.1016/j.chb.2008.09.002

22. Cho, M. E., Kim, M. J., & Kim, J. T. (2013, June). Design 
principles of user interfaces for the elderly in health smart 
homes. Paper presented at the 10th International Symposium 
on Sustainable Healthy Buildings, South Korea.

23. Cialdini, R. B. (1984). The psychology of persuasion. New 
York, NY: Quill William Morrow.

24. Cialdini, R. B. (2007). Descriptive social norms as  
underappreciated sources of social control. Psychometrika,  
72(2), no. 263. https://doi.org/10.1007/s11336-006-1560-6

25. Creswell, J. W., & Poth, C. N. (2016). Qualitative inquiry 
and research design: Choosing among five approaches. New 
York, NY: Sage publications.

26. Daae, J., Chamberlin, L., & Boks, C. (2018). Dimensions of 
behaviour change in the context of designing for a circular 
economy. The Design Journal, 21(4), 521-541. https://doi.or
g/10.1080/14606925.2018.1468003

27. Daalhuizen, J., Timmer, R., van der Welie, M., & Gardien, 
P. (2019). An architecture of design doing: A framework 
for capturing the ever-evolving practice of design to 
drive organizational learning. International Journal of 
Design, 13(1), 37-52.

28. Dahl, D. W., & Moreau, P. (2002). The influence and value of 
analogical thinking during new product ideation. Journal of 
Marketing Research, 39(1), 47-60. https://doi.org/10.1509/
jmkr.39.1.47.18930

29. Dahlgren, M. A., Solbrekke, T. D., Karseth, B., & Nyström, 
S. (2014). From university to professional practice: Students 
as journeymen between cultures of education and work. 
In S. Billett, C. Harteis, & H. Gruber (Eds.), International 
handbook of research in professional and practice-based 
learning (pp. 461-484). Berlin, Germany: Springer.

30. Davis, M. C., Challenger, R., Jayewardene, D. N., & Clegg, 
C. W. (2014). Advancing socio-technical systems thinking: A 
call for bravery. Applied Ergonomics, 45(2), 171-180. https://
doi.org/10.1016/j.apergo.2013.02.009

31. Desmet, P., & Hekkert, P. (2007). Framework of product 
experience. International Journal of Design, 1(1), 57-66.

32. Dolan, P., Hallsworth, M., Halpern, D., King, D., Metcalfe, 
R., & Vlaev, I. (2012). Influencing behaviour: The mindspace 
way. Journal of Economic Psychology, 33(1), 264-277. 
https://doi.org/10.1016/j.joep.2011.10.009

33. Duhigg, C. (2012). The power of habit: Why we do what we 
do in life and business. New York, NY: Random House.

34. Eagly, A. H., & Chaiken, S. (1993). The psychology of 
attitudes. San Diego, CA: Harcourt Brace Jovanovich 
College Publishers.

35. Eisenhardt, K. M., & Graebner, M. E. (2007). Theory building 
from cases: Opportunities and challenges. Academy of 
Management Journal, 50(1), 25-32. https://doi.org/10.5465/
amj.2007.24160888

36. Evans, J. S. B. (2008). Dual-processing accounts of 
reasoning, judgment, and social cognition. Annual Review 
of Psychology, 59, 255-278. https://doi.org/10.1146/annurev.
psych.59.103006.093629

https://doi.org/10.1016/0749-5978(91)90022-l
https://doi.org/10.1016/0749-5978(91)90022-l
https://doi.org/10.2752/175630611x13091688930453
https://doi.org/10.2752/175630611x13091688930453
https://doi.org/10.1037/0012-1649.22.6.723
https://doi.org/10.1037/0012-1649.22.6.723
https://doi.org/10.1016/j.destud.2018.03.002
https://doi.org/10.1016/j.destud.2018.03.002
https://doi.org/10.1016/j.destud.2016.10.001
https://doi.org/10.1016/j.destud.2016.10.001
https://doi.org/10.1016/j.destud.2017.01.002
https://doi.org/10.1080/09544828.2015.1070813
https://doi.org/10.1177/109019819001700107
https://doi.org/10.1016/j.chb.2008.09.002
https://doi.org/10.1007/s11336-006-1560-6
https://doi.org/10.1080/14606925.2018.1468003
https://doi.org/10.1080/14606925.2018.1468003
https://doi.org/10.1509/jmkr.39.1.47.18930
https://doi.org/10.1509/jmkr.39.1.47.18930
https://doi.org/10.1016/j.apergo.2013.02.009
https://doi.org/10.1016/j.apergo.2013.02.009
https://doi.org/10.1016/j.joep.2011.10.009
https://doi.org/10.5465/amj.2007.24160888
https://doi.org/10.5465/amj.2007.24160888
https://doi.org/10.1146/annurev.psych.59.103006.093629
https://doi.org/10.1146/annurev.psych.59.103006.093629


www.ijdesign.org 15 International Journal of Design Vol. 15 No. 1 2021

C. K. E. Bay Brix Nielsen, J. Daalhuizen, and P. J. Cash

37. Evans, J. S. B., & Stanovich, K. E. (2013). Dual-
process theories of higher cognition: Advancing the 
debate. Perspectives on Psychological Science, 8(3), 223-
241. https://doi.org/10.1177/1745691612460685

38. Fogg, B. J. (2003). Persuasive technology: Using computers 
to change what we think and do. Burlington, MA: 
Morgan Kaufmann.

39. Fogg, B. J. (2009a). A behavior model for persuasive 
design. In Proceedings of the 4th International Conference 
on Persuasive Technology (no. 40). New York, NY: ACM. 
https://doi.org/10.1145/1541948.1541999

40. Fogg, B. J. (2009b). Creating persuasive technologies: An eight-
step design process. In Proceedings of the 4th International 
Conference on Persuasive Technology (no. 42). New York, 
NY: ACM. https://doi.org/10.1145/1541948.1542005

41. Francis, J. J., Stockton, C., Eccles, M. P., Johnston, M., 
Cuthbertson, B. H., Grimshaw, J. M., Hyde, C., ...Stanworth, S. 
S. (2009). Evidence-based selection of theories for designing 
behaviour change interventions: Using methods based on 
theoretical construct domains to understand clinicians’ blood 
transfusion behaviour. British Journal of Health Psychology, 
14(4), 625-646. https://doi.org/10.1348/135910708x397025

42. Gallivan, M., & Srite, M. (2005). Information technology and 
culture: Identifying fragmentary and holistic perspectives 
of culture. Information and Organization, 15(4), 295-338. 
https://doi.org/10.1016/j.infoandorg.2005.02.005

43. Gerber, E. M., & Martin, C. K. (2012). Supporting creativity 
within web-based self-services. International Journal of 
Design, 6(1), 85-100.

44. Girard, P., & Robin, V. (2006). Analysis of collaboration for 
project design management. Computers in Industry, 57(8-9), 
817-826. https://doi.org/10.1016/j.compind.2006.04.016

45. Goldschmidt, G. (2014). Linkography: Unfolding the design 
process. Cambridge, MA: MIT press.

46. Gössling, S., Scott, D., Hall, C. M., Ceron, J. P., & Dubois, G. 
(2012). Consumer behaviour and demand response of tourists 
to climate change. Annals of Tourism Research, 39(1), 36-58. 
https://doi.org/10.1016/j.annals.2011.11.002

47. Grant, M. J., & Booth, A. (2009). A typology of 
reviews: An analysis of 14 review types and associated 
methodologies. Health Information & Libraries Journal, 26(2), 
91-108. https://doi.org/10.1111/j.1471-1842.2009.00848.x

48. Hansen, C. T., & Andreasen, M. M. (2002). Two approaches 
to synthesis based on the domain theory. In A. Chakrabarti 
(Ed.), Engineering design synthesis (pp. 93-108). London, 
UK: Springer-Verlag.

49. Hardeman, W., Johnston, M., Johnston, D., Bonetti, D., 
Wareham, N., & Kinmonth, A. L. (2002). Application of the 
theory of planned behaviour in behaviour change interventions: 
A systematic review. Psychology & Health, 17(2), 123-158. 
https://doi.org/10.1080/08870440290013644a

50. Ibarra, H. (1999). Provisional selves: Experimenting with image 
and identity in professional adaptation. Administrative Science 
Quarterly, 44(4), 764-791. https://doi.org/10.2307/2667055

51. Kelders, S. M., Kok, R. N., Ossebaard, H. C., & Van 
Gemert-Pijnen, J. E. (2012). Persuasive system design does 
matter: A systematic review of adherence to web-based 
interventions. Journal of Medical Internet Research, 14(6), 
e152. https://doi.org/10.2196/jmir.2104

52. Kelly, M. P., & Barker, M. (2016). Why is changing 
health-related behaviour so difficult? Public Health, 136, 
109-116. https://doi.org/10.1016/j.puhe.2016.03.030

53. Khadilkar, P., & Cash, P. (2020). Understanding behavioural 
design: Barriers and enablers. Journal of Engineering 
Design, 31(10), 508-529. https://doi.org/10.1080/09544828
.2020.1836611

54. Kunrath, K., Cash, P., & Kleinsmann, M. (2020). Social- and 
self-perception of designers’ professional identity. Journal of 
Engineering Design, 31(2), 100-126. https://doi.org/10.1080
/09544828.2019.1676883

55. Leifer, L. J., & Steinert, M. (2011). Dancing with 
ambiguity: Causality behavior, design thinking, and 
triple-loop-learning. Information Knowledge Systems 
Management, 10(1-4), 151-173. https://doi.org/10.3233/iks-
2012-0191

56. Lilley, D. (2009). Design for sustainable behaviour: Strategies 
and perceptions. Design Studies, 30(6), 704-720. https://doi.
org/10.1016/j.destud.2009.05.001

57. Lockton, D., Harrison, D., & Stanton, N. A. (2010). The 
design with intent method: A design tool for influencing user 
behaviour. Applied Ergonomics, 41(3), 382-392. https://doi.
org/10.1016/j.apergo.2009.09.001

58. McDonald, H. P., Garg, A. X., & Haynes, R. B. (2002). 
Interventions to enhance patient adherence to medication 
prescriptions: Scientific review. JAMA, 288(22), 2868-2879. 
https://doi.org/10.1001/jama.288.22.2868

59. Michie, S., Van Stralen, M. M., & West, R. (2011). 
The behaviour change wheel: A new method for 
characterising and designing behaviour change 
interventions. Implementation Science, 6(1), no. 42. https://
doi.org/10.1186/1748-5908-6-42

60. Michie, S., Atkins, L., & West, R. (2014a). The behaviour 
change wheel. A guide to designing interventions. Surrey, 
UK: Silverback Publishing.

61. Michie, S., West, R., Campbell, R., Brown, J., & Gainforth, 
H. (2014b). ABC of behaviour change theories: An essential 
resource for researchers, policy makers and practitioners. 
Surrey, UK: Silverback Publishing.

62. Miller, G. A. (1956). The magical number seven, plus or 
minus two: Some limits on our capacity for processing 
information. Psychological Review, 63(2), 81-97. https://doi.
org/10.1037/h0043158

63. Miltenberger, R. G. (2011). Behavior modification: Principles 
and procedures. Boston, MA: Cengage Learning.

64. Morewedge, C. K., & Kahneman, D. (2010). Associative 
processes in intuitive judgment. Trends in Cognitive 
Sciences, 14(10), 435-440. https://doi.org/10.1016/j.
tics.2010.07.004

https://doi.org/10.1177/1745691612460685
https://doi.org/10.1145/1541948.1541999
https://doi.org/10.1145/1541948.1542005
https://doi.org/10.1348/135910708x397025
https://doi.org/10.1016/j.infoandorg.2005.02.005
https://doi.org/10.1016/j.compind.2006.04.016
https://doi.org/10.1016/j.annals.2011.11.002
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1080/08870440290013644a
https://doi.org/10.2307/2667055
https://doi.org/10.2196/jmir.2104
https://doi.org/10.1016/j.puhe.2016.03.030
https://doi.org/10.1080/09544828.2020.1836611
https://doi.org/10.1080/09544828.2020.1836611
https://doi.org/10.1080/09544828.2019.1676883
https://doi.org/10.1080/09544828.2019.1676883
https://doi.org/10.3233/iks-2012-0191
https://doi.org/10.3233/iks-2012-0191
https://doi.org/10.1016/j.destud.2009.05.001
https://doi.org/10.1016/j.destud.2009.05.001
https://doi.org/10.1016/j.apergo.2009.09.001
https://doi.org/10.1016/j.apergo.2009.09.001
https://doi.org/10.1001/jama.288.22.2868
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1037/h0043158
https://doi.org/10.1037/h0043158
https://doi.org/10.1016/j.tics.2010.07.004
https://doi.org/10.1016/j.tics.2010.07.004


www.ijdesign.org 16 International Journal of Design Vol. 15 No. 1 2021

Defining the Behavioural Design Space

65. Mullen, B., Johnson, C., & Salas, E. (1991). Productivity 
loss in brainstorming groups: A meta-analytic integration. 
Basic and Applied Social Psychology, 12(1), 3-23. https://
doi.org/10.1207/s15324834basp1201_1

66. Niedderer, K., Clune, S., & Ludden, G. (Eds.). (2017). Design 
for behaviour change: Theories and practices of designing 
for change. London, UK: Routledge.

67. Nielsen, C. K. E. B. B., Cash, P., & Daalhuizen, J. (2018). 
The behavioural design solution space: examining the 
distribution of ideas generated by expert behavioural 
designers. In Proceedings of the 15th International Design 
Conference (pp. 1981-1990). Glasgow, UK: The design 
society. https://doi.org/10.21278/idc.2018.0212

68. Norman, D. A. (1988). The psychology of everyday things. 
New York, NY: Basic books.

69. Orji, R., Vassileva, J., & Mandryk, R. L. (2013). LunchTime: 
A slow-casual game for long-term dietary behavior 
change. Personal and Ubiquitous Computing, 17(6), 
1211-1221. https://doi.org/10.1007/s00779-012-0590-6

70. Petty, R. E., & Cacioppo, J. T. (1986). Communication and 
persuasion. New York, NY: Springer.

71. Prochaska, J. O., & Velicer, W. F. (1997). The transtheoretical 
model of health behavior change. American Journal of Health 
Promotion, 12(1), 38-48. https://doi.org/10.4278/0890-1171-
12.1.38

72. Rantanen, K., Conley, D. W., & Domb, E. R. (2017). Simplified 
TRIZ: New problem solving applications for technical and 
business professionals. London, UK: Productivity Press.

73. Reddy, M. C., Dourish, P., & Pratt, W. (2006). Temporality 
in medical work: Time also matters. Computer Supported 
Cooperative Work, 15(1), 29-53. https://doi.org/10.1007/
s10606-005-9010-z

74. Rosenstock, I. M. (1974). Historical origins of the health 
belief model. Health Education Monographs, 2(4), 328-335. 
https://doi.org/10.1177/109019817400200403

75. Ryan, R. M., & Deci, E. L. (2000). When rewards compete 
with nature: The undermining of intrinsic motivation and 
self-regulation. In C. Sansone & J. M. Harackiewicz (Eds.), 
Intrinsic and extrinsic motivation: The search for optimal 
motivation and performance (pp. 13-54). Cambridge, MA: 
Academic Press.

76. Schell, J. (2014). The art of game design: A book of lenses. 
Boca Raton, CA: CRC Press.

77. Solomon, M., Russell-Bennett, R., & Previte, J. 
(2012). Consumer behaviour. Victoria, Australia: Pearson 
Higher Education AU.

78. Sosa, R. (2019). Accretion theory of ideation: Evaluation 
regimes for ideation stages. Design Science, 5, e23. https://
doi.org/10.1017/dsj.2019.22

79. Stanovich, K. E. (2009). What intelligence tests miss: The 
psychology of rational thought. New Haven, CT: Yale 
University Press.

80. Stanovich, K. E., & Toplak, M. E. (2012). Defining 
features versus incidental correlates of type 1 and type 
2 processing. Mind & Society, 11(1), 3-13. https://doi.
org/10.1007/s11299-011-0093-6

81. Tajfel, H., & Turner, J. C. (1979). An integrative theory 
of intergroup conflict. Retrieved from http://ark143.org/
wordpress2/wp-content/uploads/2013/05/Tajfel-Turner-
1979-An-Integrative-Theory-of-Intergroup-Conflict.pdf

82. Thaler, R. H., & Sunstein, C. R. (2009). Nudge: Improving 
decisions about health, wealth, and happiness. New York, 
NY: Gildan Media Corporation.

83. Triandis, H. C. (1977). Interpersonal behavior. Monterey, 
CA: Brooks/Cole.

84. Tromp, N., Hekkert, P., & Verbeek, P. P. (2011). Design for 
socially responsible behavior: A classification of influence 
based on intended user experience. Design Issues, 27(3), 
3-19. https://doi.org/10.1162/desi_a_00087

85. Tromp, N., & Hekkert, P. P. M. (2014). Social implication 
design (SID): A design method to exploit the unique value 
of the artefact to counteract social problems. In Proceedings 
of the DRS Conference (no. 46). Umea, Sweden: Umeå 
Institute of Design. https://dl.designresearchsociety.org/drs-
conference-papers/drs2014/researchpapers/46/

86. Tromp, N., & Hekkert, P. (2018). Designing for society: 
Products and services for a better world. London, UK: 
Bloomsbury Publishing.

87. Tullis, T., & Albert, B. (2013). Measuring the user experience: 
Collecting, analyzing, and presenting usability metrics. San 
Diego, CA: Elsevier Science & Technology Books.

88. Tversky, A., & Kahneman, D. (1974). Judgment under 
uncertainty: Heuristics and biases. Science, 185(4157), 
1124-1131. https://doi.org/10.1126/science.185.4157.1124

89. Van Boeijen, A., Daalhuizen, J., van der Schoor, R., & 
Zijlstra, J. (2014). Delft design guide: Design strategies and 
methods. Amsterdam, The Netherlands: BIS Publishers.

90. Velicer, W. F., Prochaska, J. O., Fava, J. L., Norman, G. 
J., & Redding, C. A. (1998). Detailed overview of the 
transtheoretical model. Homeostasis, 38, 216-33.

91. Verbeek, P. -P. (2005). What things do: Philosophical 
reflections on technology, agency, and design. University 
Park, PA: The Pennsylvania State University Press.

92. Von Thienen, J., Meinel, C., & Nicolai, C. (2014). How 
design thinking tools help to solve wicked problems. In L. 
Leifer, H. Plattner, & C. Meinel (Eds.), Design thinking 
research (pp. 97-102). Cham, Switzerland: Springer.

93. Wacker, J. G. (2008). A conceptual understanding of 
requirements for theory-building research: Guidelines 
for scientific theory building. Journal of Supply Chain 
Management, 44(3), 5-15. https://doi.org/10.1111/j.1745-
493x.2008.00062.x

94. Yin, R. K. (2018). Case study research and applications. 
Thousand Oaks, CA: Saga.

https://doi.org/10.1207/s15324834basp1201_1
https://doi.org/10.1207/s15324834basp1201_1
https://doi.org/10.21278/idc.2018.0212
https://doi.org/10.1007/s00779-012-0590-6
https://doi.org/10.4278/0890-1171-12.1.38
https://doi.org/10.4278/0890-1171-12.1.38
https://doi.org/10.1007/s10606-005-9010-z
https://doi.org/10.1007/s10606-005-9010-z
https://doi.org/10.1177/109019817400200403
https://doi.org/10.1017/dsj.2019.22
https://doi.org/10.1017/dsj.2019.22
https://doi.org/10.1007/s11299-011-0093-6
https://doi.org/10.1007/s11299-011-0093-6
http://ark143.org/wordpress2/wp-content/uploads/2013/05/Tajfel-Turner-1979-An-Integrative-Theory-of-Intergroup-Conflict.pdf
http://ark143.org/wordpress2/wp-content/uploads/2013/05/Tajfel-Turner-1979-An-Integrative-Theory-of-Intergroup-Conflict.pdf
http://ark143.org/wordpress2/wp-content/uploads/2013/05/Tajfel-Turner-1979-An-Integrative-Theory-of-Intergroup-Conflict.pdf
https://doi.org/10.1162/desi_a_00087
https://dl.designresearchsociety.org/drs-conference-papers/drs2014/researchpapers/46/
https://dl.designresearchsociety.org/drs-conference-papers/drs2014/researchpapers/46/
https://doi.org/10.1126/science.185.4157.1124
https://doi.org/10.1111/j.1745-493x.2008.00062.x
https://doi.org/10.1111/j.1745-493x.2008.00062.x

	Defining the Behavioural Design Space
	Introduction
	Theory and Literature Review
	Literature Review
	Cognition
	Ability
	Motivation
	Timing
	Social Context
	Physical Context

	The Behavioural Design Space (BDS)
	Applying BDS as a Lens to Understand Practice
	Method
	Case Company
	Data Collection: Observations of Current Ideation Practice
	Data Preparation, Coding, and Analysis

	Findings
	Concept Level
	Example 1—Low Variation
	Example 2—High Variation
	Variation across BDS Parameters

	Discussion
	Limitations and Further Work
	Conclusion
	References


