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Abstract: Behaviour change or influencing behaviour has recently been recognised as
a new role of design by design academics and practitioners. Some approaches have
been explored in past research, yet most focused on behaviour intervention
generation as a form of product design or communication design. In the meantime,
increasing interest in design as a way of thinking and as an effective tool for policy and
service innovation in the public sector calls for wide-ranging approaches for design and
policy interventions. This paper therefore suggests an alternative approach as a
response to such calls. Darnton’s Nine Principles framework is critically reviewed as an
overarching framework, and adapting this framework, the early stages of behaviour
intervention are proposed. The application of the alternative approach to influencing
behaviour is demonstrated by giving an example of scaling up individual upcycling. The
paper concludes by discussing the value and usefulness of the suggested approach.

Keywords: Darnton’s Nine Principles framework; design for behaviour change; upcycling;
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1. Introduction

Design academics and practitioners have recently recognised the role of design in
influencing human behaviour for desirable outcomes (e.g. environmentally or socially
beneficial) instead of, or in addition to, fulfilling the needs and wishes of consumers (Brown
& Wyatt, 2010; Clune, 2010; Lilley, 2007; Lockton, Harrison, & Stanton, 2009; Niedderer,
2013). This recently recognised new role and practice of design, design for behaviour
change, has so far been applied to a number of areas such as sustainability, crime
prevention, health enhancement and safety (Niedderer, 2013). In these areas of application,
a range of approaches to influencing behaviour — either changing undesirable behaviour or
reinforcing desirable behaviour — by design have been explored. For example, Lilley (2007)

@ @ @ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0
International License.



http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Kyungeun Sung, Tim Cooper, Sarah Kettley

investigated the feasibility of applying design-led approaches to influence user behaviour to
reduce the negative social impacts of products during use and proposed a framework of
attributes for behaviour changing devices. Tang (2010) proposed a Design Behaviour
Intervention Model to bridge the social-psychological theories of behaviour and the
behaviour intervention approaches based on design to influence more sustainable actions
for reducing environmental household impacts. Clune (2010) applied the four stages from
Community Based Social Marketing (McKenzie-Mohr & Smith, 1999) for design interventions
for behaviour change. Lockton et al. (2010) presented the Design with Intent Method, an
innovation tool for designers working in product and system design to influence user
behaviour for improving performance and reducing user error. Dorrestijn (2012) proposed
The Product Impact Model for product development professionals, reflecting different
modes of interaction — physical, cognitive, environment and abstract. Niedderer (2013)
suggested the use of attitude change as a basis for lasting behaviour change, namely Mindful
Design — using mindfulness (Langer, 1989) as an opened attitude leading to increased
awareness, reflection and responsibility in design.

Most of these approaches have focused on products or communication information and
graphics as a form of intervention. Investigation into interventions beyond product and
communication design (e.g. service design) appear to be relatively lacking. In the meantime,
the increasing interest in design as a way of thinking and as an effective tool for policy and
service innovation in the public sector (Bason, 2014; 2010; Boyer, Cook, & Steinberg, 2011;
European Commission, 2012), calls for more general or wide-ranging approaches to design
and policy interventions.

The aims of the paper, therefore, are threefold. The first is to critically review Darnton’s Nine
Principles framework (Darnton, 2008a) as an overarching framework that addresses the
need for design and policy intervention. The second is to show how the framework could be
adapted especially for the situation where the behaviour under investigation has been
relatively unexplored and there are insufficient resources to engage in prototyping and
piloting the interventions before making a critical decision to commit substantial amount of
resources. The third is to demonstrate an application of the adapted framework through the
case of scaling up individual upcycling.

2. Darnton’s Nine Principles framework for behaviour intervention

Amongst psychologist and policy makers it is a common knowledge that behaviour
understanding and behaviour change policies rest on certain behavioural models (either
explicitly or implicitly) — exhibiting, for example, what the behaviour is, what its antecedents
are, and how it is influenced, shaped and constrained. Darnton’s Nine Principles framework
was designed to “integrate [such] behaviour models with theoretical understanding of
effective approaches to change. The framework provides a starting point for selecting
[appropriate] models and developing behaviour change interventions.” (Darnton, 2008a, p.
23). It is based on theory-based guidance for planning interventions, such as Community
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Based Social Marketing (McKenzie-Mohr & Smith, 1999) and Stern’s Principles (Stern, 2000),
yet it puts the building of behavioural models into the heart of the intervention developing
process (Darnton, 2008a).

Darnton suggests the Nine Principles as: (1) identify the audience groups (or actors) and the
target behaviour; (2) identify relevant behavioural models and draw up a shortlist of
influencing factors; (3) select the key influencing factors to design objectives in a draft
strategy for the intervention; (4) identify effective intervention techniques; (5) engage the
target audience for the intervention; (6) develop a prototype intervention; (7) pilot the
intervention and monitor continuously; (8) evaluate impacts and processes; and (9) feedback
learning from the evaluation (Darnton, 2008a). See Figure 1 for a framework based on these
nine principles.

Understand
behaviour/audience
Feed outcome/process Interrogate models/identify
learning back in key factors
Evaluate pilot/final Agree objective/success
intervention mMeasures
Pilot and monitor Iritenpgabe evld enceon
interventions

LN rg

Develop prototype with
'xtors’

Figure 1 The Nine Principles framework from Darnton (2008a). Darnton suggested nine principles yet
provided eight stages in the framework by combining principle (5) and (6) for the stage five,
develop prototype with ‘actors’.

Darnton seemed to have assumed that identifying target behaviour and actors suffices to
understand behaviour/audience; that extracting key influencing factors from the models and
past empirical research result is valid and appropriate in all cases; and that co-creating the
intervention prototype with actors is prerequisite for finding out effective interventions. But
what if the behaviour under investigation has not yet been explored before such that it is
evident that empirical research is required in the new situation? And what if there are not
enough resources (e.g. time, financial support) to proceed with prototyping with actors and
piloting before making a critical decision of committing significant amount of resources?
Adaptations of the Darnton’s framework were made to address these issues.
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3. Setting the scene: The case of scaling-up individual upcycling

This section describes the case of scaling up individual upcycling, which will be used to
illustrate how Darnton’s framework could be adapted and applied to behaviour change
intervention.

3.1 Project background

The UK is legally obliged to reduce its greenhouse gas emissions by at least 80% by 2050. As
part of the Government’s commitment to achieving this reduction, the Research Councils UK
Energy Programme established six End Use Energy Demand Centres (EUED, 2015). The
Centre for Industrial Energy, Materials and Products (CIE-MAP) is one of these six centres
and focuses on materials and embodied energy reduction in the UK and beyond.? The first
author’s PhD research as part of CIE-MAP explores the emerging household behaviour of
individual upcycling in the UK as an important opportunity at the domestic level (and
potentially beyond) for contributing to sustainable production and consumption by reducing
carbon emissions related to materials and energy.

3.2 Individual upcycling as environmentally significant behaviour
Environmentally significant behaviour is, according to Stern, behaviour that “changes the
availability of materials or energy from the environment, or alters the structure and
dynamics of ecosystems or the biosphere itself.” (Stern, 2000, p. 408). It is often used
interchangeably with pro-environmental behaviour, green consumer behaviour,
environmentally responsible behaviour, environmentally friendly behaviour, ecological
behaviour, sustainable behaviour, sustainable lifestyle, etc. Despite differences in
terminology, the common denominator is the idea that individual behaviour can collectively
impact positively on the environment.

Individual upcycling, the creation or modification of any product from used products,
components or materials in an attempt to generate a product of higher quality or value than
the compositional elements (Sung, Cooper, & Kettley, 2014) by individuals, is another
example of environmentally significant behaviour.? It may be assumed to be a more
sustainable way of making, crafting or personalising products for individuals than doing so
with virgin materials only. When scaled up to a meaningful level with appropriate
interventions, it could, in theory, significantly reduce the need for new products as well as

1 RCUK Centre for Energy Epidemiology (UCL-Energy) has focused on an energy epidemiological approach that looks to reinterpret the health
sciences research structure; The Centre on Innovation and Energy Demand on developing a socio-technical understanding of the emergence,
diffusion and impact of low energy innovations; DEMAND (Dynamics of Energy, Mobility and Demand) Centre on tackling the fundamental
question of what energy is for; i-STUTE (The interdisciplinary centre for Storage, Transformation and Upgrading of Thermal Energy) on
examining the potential for energy use reduction in heating and cooling (EUED, 2015).

2 The term, upcycling, was recently coined and can be traced back to the interview with Riner Pilz (Kay, 1994). Pilz, in the context of
architecture and interior design, said, “Recycling, | call it down-cycling. They smash bricks, they smash everything. What we need is upcycling,
where old products are given more value, not less.” (Kay, 1994, p.14). The more widely understood meaning of upcycling in academia,
however, comes from Braungart and McDonough (2002). They see upcycling as the process that maintains or upgrades materials’ value and
or quality in their second life and beyond in a closed-loop industrial cycle. This paper uses the definition from Pilz and adds ‘individual’ in
front of ‘upcycling’ in order to reflect the emerging, contemporary individual activities of upcycling as well as to distinguish it from ‘industrial
upcycling” which more often refers to improved recycling rather than product recreation.
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municipal solid waste. Reduced need for new products would lessen the amount of
materials and industrial energy used in production with new materials, and therefore
contribute to reductions in greenhouse gas emissions (Ali, Khairuddin, & Abidin, 2013;
Goldsmith, 2009; Szaky, 2014). In addition, the decreased amount of municipal solid waste
may obviate the need for additional landfill spaces. The benefit of individual upcycling is not
only limited to positive environmental benefits. Individual upcycling can save money for
individuals — fulfilling needs with fewer financial resources (Frank, 2013; Lang, 2013) — and,
in theory, lead to new jobs in small- or medium-sized enterprises (Sung & Cooper, 2015). It
can, furthermore, provide participants with sociocultural and psychological benefits such as
learning and empowering, a sense of community, relaxing (Sung, Cooper, & Kettley, 2014).

3.3 Scaling-up of individual upcycling by behaviour interventions

Evidence suggests that the overall number of people who upcycle items has recently
increased in developed countries, including the UK, possibly as a response to the
contemporary Maker® Movement (Anderson, 2012; Lang, 2013), physical resources (e.g.
Maker Faire, Hackspace/Makerspace) and digital resources (e.g. Instructables, Etsy). Despite
this growing interest, individual upcycling is evidently still a marginal activity. Considering
the potential benefits of individual upcycling environmentally, as well as economically and
socio-culturally, one of the pertinent questions from the perspective of sustainable design
concerns scaling up (Ceschin, 2012; van den Bosch, 2010). How can this emerging, yet still
marginal activity, be scaled up into a mainstream everyday activity in households (and
possibly also in industries) to make a bigger impact on the environment and society? One
solution to create a meaningful level of scaling up would be to generate effective
intervention strategies for influencing consumer behaviour.

4. Adapted framework and its application to individual upcycling

This section illustrates an adapted framework from Darnton’s Nine Principles framework
(Darnton, 2008a), focusing on the early stage activities in the behaviour intervention (i.e.
behaviour research and intervention strategies generation). The adaptation in these early
stages was made to understand relatively unexplored behaviour for extracting valid key
influencing factors based on empirical results, and to design effective interventions with
limited resources without having to fully engage in co-development of prototype with actors
and piloting. The adapted model does not suggest that later stages of prototyping and
piloting are unnecessary. Rather, it suggests how the cycle can be split up between research-
led intervention generation process and the rest of them for the half-way decision-making
and planning in order to effectively invest resources in prototyping and piloting of the
prioritised intervention options.

3 The term, ‘Maker’, could apply to potentially everyone in the sense that “we are all makers. We are born makers: just watch a child’s
fascination with blocks, Lego, etc. It’s not just about workshops, garages and man caves. If you love to cook, you are a kitchen Maker and
your stove is your workbench. If you love to plant, you are a garden Maker. Knitting and sewing, scrap-booking, beading, and cross-stitching
—all Making.” (Anderson, 2012, p. 13).
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The premise in this approach is that the design researcher or practitioner has already
identified which specific behaviour to target. There are three stages in the early stages of
this adapted framework. Each consists of two steps. The first includes identifying behaviour
model and understanding behaviour and consumers. The second includes refining the
behaviour model for operationalisation and identifying key drivers, facilitators and barriers.
The third includes designing effective intervention strategies and, evaluating and improving
the draft strategies (Figure 2). The following sub-sections elaborate each stage and
demonstrate an application of the approach through the example of scaling up individual
upcycling. This project is ongoing and currently at the second step in stage three — evaluate
and improve the draft strategies.

_— Stage one:
Understand behaviour and Understanding behaviour and consumers
CONsumers
Feed outcome/process learning Refine the behaviour model for
back in . isati ’

operationalisation _: Stage two:

? ify key drivers, facilitators | " | Key behaviour-influencing factors identification
and barriers
Evaluate pilot/final intervention
Design effective intervention
sirategies
Stage three:

Intervention strategies development

Evaluate and improve

Pilot and monitor

the draft strategies

N

Figure 2 Adapted framework based on the Darnton’s Nine Principles framework (Darnton, 2008a).
Dark grey boxes represent research-led intervention generation process where the
adaptations were made, and light grey boxes are part of Darnton’s original framework

Develop prototype with actors’

4.1 Stage one: Understanding behaviour and consumers
Step one: Identify behaviour model for exploration

Identifying a suitable model for the targeted behaviour by literature review is a crucial first
step in a sense that “different behaviours are driven by different factors and in different
combinations” (Darnton, 2008a, p. 25). In addition, the model used determines the scope of
the understanding in terms of the number of behaviour-influencing factors.* As a designer

4 For example, Schwartz’” Norm Activation Theory (Schwartz, 1968; Schwartz & Fleishman, 1978) is more suitable for moral or ethical
behaviour, and it is a more parsimonious model with only three factors of behaviour (i.e. awareness of consequences, ascription of
responsibility, and personal norm). On the other hand, Bagozzi’'s Comprehensive Model of Consumer Action (Bagozzi & Warshaw, 1990;
Perugini & Bagozzi, 2001) is more suitable for complex and multifaceted behaviour such as consumption, and it provides more than 20
behaviour-influencing factors (e.g. goal feasibility, anticipated positive emotions, outcome expectancies, attitudes, subjective norms,
situational forces, etc.).
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without any psychology or sociology educational background, choosing the right model for
the targeted behaviour might be a daunting task for some, in which case, Darnton’s
‘practical guide’ to models (Darnton, 2008a) could be of help. This provides a table that
matches behaviours to models in eight different behaviour domains (i.e. community
participation, consumption, environment, health, transport, work & savings, addictive and
other).>

In the case of scaling up upcycling, a thorough literature review was conducted; this
confirmed that behaviour is complex and therefore should be understood by both internal
(e.g. attitude, social factors, emotions, habits) and external (e.g. situational constraints and
conditions) factors (Egmond & Bruel, 2007; Jackson, 2005a; Kallbekken, Rise, & Westskog,
2008; Martiskainen, 2007). Most notably, Jackson’s extensive review of behaviour in the
context of sustainable consumption concluded that “[a] grand unified theory of human
behaviour is probably impossible. But a pragmatic synthesis is a useful starting point for
policy design. Triandis’ early theory of interpersonal behaviour provides a good illustration
of such a synthesis.” (Jackson, 2005b, p. 5). Similarly, Martiskainen (2007) reviewed different
models of behaviour and change regarding households’ energy-related behaviour and
recommended Triandis’ model for its comprehensiveness and inclusion of habits. A number
of integrative or comprehensive models, such as Integrative Agent-Centred Framework
(Feola & Binder, 2010), Comprehensive Action Determination Model (Kléckner & Blébaum,
2010) and the combination model of Theory of Planned Behaviour and the Value-Belief-
Norm Theory (Kallbekken, Rise, & Westskog, 2008), showed that most elements in these
models are part of Triandis’ model. Furthermore, Triandis’ model is known for its wider
applicability unlike other models: for instance, Norm Activation Theory is more appropriate
for predicting altruistic behaviour and Health Belief Model for preventative health behaviour
(Darnton, 2008b). It has been used for technology adoption behaviour (Gagnon, Sanchez, &
Pons, 2006), civic behaviour (Cotterill, Richardson, Stoker, & Wales, 2008), dietary behaviour
(Salonen & Helne, 2012) and behaviour intervention model in product design (Tang, 2010) in
addition to sustainable consumption, pro-environmental behaviour or energy-related
behaviour.

Individual upcycling may be assumed to be a form of sustainable production and
consumption, not necessarily with pure pro-environmental intention. Some consumers may
see it as environmentally significant behaviour, while for others it may be a way of engaging
with their community, or about product personalisation. Individual upcycling, therefore,
needs a versatile model which can not only explain environmentally significant behaviour
but also other behaviour domains (e.g. community participation, ‘craft consumption’®).
Therefore, Triandis’ Theory of Interpersonal Behaviour (Triandis, 1977), from its

5 The examples are such as Theory of Reasoned Action for voter choice, Bagozzi’'s Theory of Trying for shopping, Stern’s ABC model for
recycling, Theory of Planned Behaviour for taking exercise, etc.

6 Craft consumption is “the consumption activity in which the product concerned is essentially both made and designed by the same person
and to which the consumer typically brings skill, knowledge, judgement and passion while being motivated by a desire for self-expression”
(Campbell, 2005, p. 1).
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comprehensive nature and wider applicability, was considered to be the most suitable
model to understand individual upcycling behaviour.

Step two: Understand behaviour and consumers

Understanding behaviour and consumers could be more exploratory for designers unlike
Darnton’s original approach which only includes identifying which actors and which specific
behaviour to target (Darnton, 2008a). Designers could investigate each behaviour factor and
consumer profiles in a qualitative way, using interviews, focus groups, etc.

In the case of individual upcycling, semi-structured interviews’ were conducted with 23 UK-
based consumers. The interview schedule was designed on the basis of behaviour-
influencing factors in Triandis’ Theory of Interpersonal Behaviour: perceived benefits, norms,
roles, self-concept, emotions, habits, and facilitating conditions®. The questions were such as
“What benefits do you expect and see from upcycling?” or “What conditions do you think
have facilitated your upcycling so far?” The results provided a variety of elements (e.g. which
perceived consequences) in each behaviour factor of individual upcycling (which can then be
used for the quantitative study in the next stage). Several insights into the potential
differences arising from demographic characteristics were found: for instance, women
appeared to view their relationship roles more relevant to upcycling whereas men viewed
occupational roles more relevant.

4.2 Stage two: Key behaviour-influencing factors identification
Step one: Refine the behaviour model for operationalisation

This is the step in which one can make sure that the selected model is operationalisable for
guantitative research (i.e. usable for survey). The activity can be either refining the
behaviour model or identifying the existing model as tested research instrument by further
literature review.

In the case of scaling up upcycling, some issues of Triandis’” model were identified through
further investigation. There is no clear guidelines for the operational definition of the
variables in the original Triandis’ model (Araujo-Soares & Presseau, 2008), and a few
adapted models from Triandis’ original model did not show the agreed approach to measure
each variable (Gagnon, et al., 2003; Bamberg & Schmidt, 2003; Knoeri & Russell, 2014). In
order to address such issues, Triandis’ Theory of Interpersonal Behaviour model was
combined with another model, the Theory of Planned Behaviour (Ajzen I., 1991; Ajzen &

7 The method was chosen for its flexibility which allows for probing when necessary, while keeping the pre-determined interview schedule
(Barriball & While, 1994).

8 Perceived benefits mean ‘perceived consequences with positive value attached to the expected and/or experienced consequences’. Norms
are “beliefs that certain behaviours are correct, appropriate, or desirable” and roles are “sets of behaviours that are considered appropriate
for persons holding particular positions (e.g. father, leader, salesperson) in a group” (Triandis, 1977, p. 8). Self-concept refers to “a person’s
ideas about who he or she is” (p.9). Emotions (or affect) are what a person feels at the thought of the behaviour — positive or negative and
strong or weak (Triandis, 1977). The habit to act is “measured by the number of times the act has already been performed by the person”
(p.10). Facilitating conditions are “the total situation in which a subject and another find themselves” (p.208).
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Fishbein, 1980), one of the most widely used models in behaviour research, for the
improved operationalisability.

Step two: Identify key drivers, facilitators and barriers

Key drivers and facilitators for and barriers to the targeted behaviour can be identified
through quantitative research (e.g. survey) based on the selected behaviour model, using
the variables identified from the previous qualitative understanding research. For the
statistical analysis to identify key influencing factors, multiple regression analysis (Cohen,
Cohen, West, & Aiken, 2013), for example, can be used to reveal how much of the behaviour
variance is explained by the model and which factors are more influential.

In the case of individual upcycling, an online survey® was used. The population of interest (or
behaviour actors) was Makers, defined by Anderson (2012) to include makers, hackers,
crafters, tinkerers, fixers, knitters, gardeners, etc. (potentially everyone; see footnote 1). The
survey was administered through websites which the interview participants mentioned as
the most frequently and regularly visited by themselves. 122 responses were attained from
British residents. The analysis results revealed that intention® explains the largest variance
in behaviour frequency, and that attitude,*! personal norm'? and perceived behaviour
control® showed stronger unique contribution in explaining the variance in intention. The
implication of the results is that to be effective, intervention strategies should prioritise
building positive attitude towards individual upcycling, establishing positive personal norm
about it, and developing competent perceived control over upcycling in order to increase
intention, leading to more widely practiced and frequent upcycling (i.e. scaling up of
individual upcycling).

4.3 Stage three: Intervention strategies development
Step one: Design effective intervention strategies

Designing effective intervention strategies is based on the key behaviour-influencing factors
identified from the previous stage. This first step requires benchmarking of existing
intervention strategies. Darnton (2008a) suggests that Abraham and Michie’s work in
developing a typology of behaviour change techniques through a meta-analysis (Abraham &
Michie, 2008) is a useful starting point. Another useful source might be Defra’s 4E approach
(Defra, 2005) — Enable, Engage, Encourage and Exemplify — particularly when one deals with

9 Online survey was chosen for its ability to reach large number of people within a relatively short time with relatively inexpensive cost (Fink,
2013).

10 Intention is the immediate antecedent and key determinant of behaviour in many popular behaviour models such as the Theory of
Reasoned Action (Fishbein & Ajzen, 1975) and the Theory of Planned Behaviour (Ajzen & Madden, 1986) as well as the Theory of Interpersonal
Behaviour (Triandis, 1977). The typical intention questions are, for example, “If | have the opportunity, | will ...” or “l intend to ...”

11 Attitude toward a behaviour is “a person’s overall evaluation of performing the behaviour in question” (Ajzen 1., 2002, p. 5). The typical
attitude questions are such as “For me, ... is pleasant/good/worthwhile/enjoyable/etc.”

12 Personal norm is “the feeling of personal obligation regarding the performance of a given behaviour (Gagnon, Sanchez, & Pons, 2006, p.
3).

13 Perceived behaviour control refers to “control over performing the defined behaviour” (Ajzen 1., 2002, p. 2). It is the respondents’
perception on their ability to perform the behaviour. The typical questions are such as “For me, ... would be possible.” or “It is mostly up to
me whether or not | ...”
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behaviour related to sustainable development. Designers in this step, taking into account
the key behaviour factors and existing intervention strategies, are expected to use ‘strategic
design’ — “a design activity aiming at an integrated system of products, services and
communication, based on new forms of organisation, based on the roles reconfiguration [...];
a design developing strategy linking long term goals with existing trends” (Manzini & Vezzoli,
2003, p. 856) — for their ideation.

In the case of scaling up upcycling, the initial intervention ideas were generated on the basis
of the identified, key behaviour factors — intention, attitude, personal norm and perceived
behaviour control. These initial ideas were then mapped onto the table of Defra’s 4E actions,
and extra ideas added to the table.

Step two: Evaluate and improve the draft strategies

Evaluating and improving the draft strategies/ideas is an important final step before
developing any prototype with actors (or the targeted population for intervention). In this
step, the draft strategies on policy and design intervention can be explored and evaluated,
preferably by a group of experts. The evaluation criteria may include desirability, importance
(in terms of potential impact on scaling up) and feasibility (technical, economic, and
political). New suggestions can be made. Taking into account the agreed evaluation results
as well as new suggestions and comments, the draft strategies can be improved for
prototyping and piloting.

In the case of scaling-up upcycling, a semi-Delphi method!4 is to be used. The expertise will
include psychology, policy studies, sociology, innovation studies and design. The invited
experts will be asked, through an online questionnaire, to review all interventions for scaling
up individual upcycling in the UK, make comments, rate the level of importance and
feasibility of each intervention, vote for the most suitable actor for each intervention,
suggest new interventions if any, and select the five most important interventions. A
subsequent focus group with the same expert group will facilitate the in-depth conversation
about possible disagreements amongst experts in different disciplines. It is hoped that by
the end, there would be a list of effective and feasible intervention strategies.

5. Conclusion

The paper critically reviewed Darnton’s Nine Principles framework as an overarching
framework that addresses the need for design and policy intervention. Some limitations
were identified and adaptations were made accordingly. Adapting the framework, the paper
elaborated the early stages of behaviour intervention process — from understanding
behaviour and consumers to designing intervention strategies. The application of the

14 The Delphi method is typically used to estimate the impact and consequences of any particular option, or to examine acceptability of any
given option, in order to make an informed judgement in the fields of social policy and public health under conditions of uncertainty. The
method often consists of a number of questionnaire studies for exploration and evaluation (Adler & Ziglio, 1996). It is semi-Delphi because
it includes one questionnaire-based study combining exploration and evaluation, followed by FG for further discussion.

10
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adapted framework was demonstrated through the example of scaling up individual
upcycling.

The suggested framework might be more useful for strategic design than, for instance,
designing a particular product. Its applicability is not limited: it can be applied to any
behaviour domain for design and policy interventions. It would be particularly useful for
design researchers and practitioners in the situations where the behaviour under
investigation has been understudied, and they need to go through the critical decision
making process involving higher managers, clients, local authorities or funders in order to
commit significant amount of resources to the next steps, prototyping and piloting. We
believe that the interventions generated from this approach could be effective in terms of
impact on behaviour change because the approach is based on tested behaviour models,
scientific research evidence, and (potentially) experts’ agreed confirmation. Or at least, this
approach could provide decision makers with certain extent of guarantee that the
interventions, when piloted or implemented, would create impact, and thus leading to
smooth buy-in from decision makers for the next steps.
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