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Abstract

Many threats to biodiversity are the result of human actions, which means

that changing human behavior can positively alter the trajectory of our cur-

rent biodiversity crisis. While there is an increasing number of behavior

change interventions being implemented in biodiversity conservation, their

design is rarely informed by the people they try to influence, thereby lower-

ing the probability of success. Building successful interventions requires sub-

stantial audience research, but this can be challenging for conservation

projects with perennially limited time and resources. Here, we critically dis-

cuss co-design as a useful and effective approach for gathering audience

insights relatively quickly, allowing conservation practitioners to integrate

end-user voices when they would otherwise be excluded from intervention

design. Specifically, we present a seven-step co-design process, providing an

outline and guidance for how to generate more user-centric intervention ideas

and transform them into feasible prototype interventions. Further, we show

how we applied this seven-step process with coffee consumers in a sustainable

conservation context. This study outlines contributions that showcase the value

of user-centered design approaches to behavior change interventions for biodi-

versity conservation.
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1 | INTRODUCTION

Most threats to biodiversity are directly or indirectly the
result of human actions (Schultz, 2011; Wright
et al., 2015). This also means that changing human
behavior has the power to positively alter the trajectory
of our current biodiversity crisis (Amel, Manning,
Scott, & Koger, 2017; Veríssimo, 2013; Weber, 2017).
Whether through direct conservation action or indirectly

through changes in our consumer choices, we can indi-
vidually and collectively create positive impacts for our
natural environment (Amel et al., 2017). Importantly,
the collective accumulation of small changes by many
people can result in profound impact (Dietz, Gardner,
Gilligan, Stern, & Vandenbergh, 2009). Despite these
intrinsic links, conservation is still relatively new to the
behavioral sciences, with increasing calls to better inte-
grate these and other social sciences with conservation
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practice (Bennett et al., 2017; Reddy et al., 2017; Wright
et al., 2015).

The past few years have seen rising interest, accep-
tance, and use of behavior change disciplines such as
social marketing, behavioral economics, and behavioral
psychology (Bennett et al., 2017; Daily et al., 2009; Reddy
et al., 2017; Selinske et al., 2018; Veríssimo, 2019).
Despite some environmental applications (e.g., Clayton,
Litchfield, & Geller, 2013; McKenzie-Mohr, Lee, Kotler, &
Schultz, 2011), these disciplines have been predominantly
used in social and health practice (French, Blair-Stevens,
McVey, & Merritt, 2010; Truong, 2014), with far fewer
explicit examples within conservation (for further discus-
sion see: Clayton et al., 2013; Cowling, 2014; David
et al., 2019; Reddy et al., 2017; Selinske et al., 2018; Ster-
ling et al., 2017). A challenge for applying these disci-
plines to conservation is that the benefits of changing
behaviors to conserving biodiversity are often only real-
ized after several years, at the scale of communities or
regions, and often accrue only indirectly to the target
audience through complex causal links (Veríssimo
et al., 2018). Yet, while there is an increasing number of
behavior change interventions being implemented, their
design is rarely informed by the people they try to influ-
ence, thereby lowering the probability of success (Aceves-
Martins et al., 2016; Greenfield & Veríssimo, 2019;
Kubacki, Ronto, Lahtinen, Pang, & Rundle-Thiele, 2017).

Building successful behavior change interventions
requires substantial audience research. This can present
a challenge for many conservation practitioners who may
not be trained in or confident with the appropriate social
science methods themselves (Bennett et al., 2017; Robin-
son, Creasey, Skeats, Coverdale, & Barlow, 2019; Wright
et al., 2015). Furthermore, the perennially limited
resources and short timelines available to many conser-
vation projects make it often impossible to implement
fully fledged consumer research studies (e.g., Veríssimo,
Vieira, Monteiro, Hancock, & Nuno, 2020). To address
some of these challenges, we propose co-design as a nim-
ble approach to assist conservation practitioners create
user-centered interventions in a short timeframe with
limited resources. This approach will be most useful in
situations where input from, and active engagement of,
the target audience is important for the desired behavior
change to occur.

Here, we aim to: (a) provide critical discussion on co-
design, defining the boundaries of when and where this
may be more useful to biodiversity conservation;
(b) present and expand upon a seven-step co-design pro-
cess by suggesting how insights generated during co-
design can be translated into pilot projects; and (c) show
how this process can be applied with end-users in a con-
servation context.

2 | AN INTRODUCTION
TO CO-DESIGN

Co-design focuses on intervention design, innovating
solutions that resonate with the audience you are seeking
to serve. This approach empowers the target audience by
involving them as contributors rather than mere recipi-
ents of behavior change interventions, thereby facilitating
successful implementation (Dietrich, Trischler, Schuster,
& Rundle-Thiele, 2017). Co-design provides practical in-
depth qualitative audience insights into individuals'
unique knowledge and needs, more oriented towards the
design of solutions than classical social science methods
(e.g., questionnaires, interviews, and focus groups;
Edvardsson, Meiren, Schäfer, & Witell, 2013, Trischler &
Charles, 2019). These classical methods tend to be more
descriptive of the target audience, both in demographic
and psychographic terms, and in the context around
which the target behavior takes place (Veríssimo et al.,
2020). Furthermore, these methods do not allow for co-
creation and are often used as the basis upon which
experts determine what intervention to implement
(Trischler, Dietrich, & Rundle-Thiele, 2019). Co-design
focuses on the people who will be directly affected by a
behavior change intervention (Mattelmäki & Sleeswijk
Visser, 2011). These people may in some contexts be per-
fectly positioned to suggest possible solutions that are
likely to have a high degree of acceptance among the
wider target audience. Co-design participants should be
empowered to contribute and feel that their experiences
and expertise are valued as this will improve their contri-
butions to the generation of new ideas during the co-
design session (Mattelmäki, 2008; Sanders & Stappers,
2008; Trischler et al., 2019). However, many of the people
conservation practitioners work with may feel a sense of
powerlessness or reduced motivation to contribute to co-
design activities. This could be due to the complexity of
environmental issues, an increasing disconnect between
people and nature, as well as other historical or cultural
reasons (Ives et al., 2017; Nisbet, Zelenski, & Murphy,
2009; Whitburn, Linklater, & Abrahamse, 2020). These
types of audiences are discussed in marketing and con-
sumer behavior literature as “vulnerable consumers” or
“everyday citizens,” which importantly is not an endur-
ing classification of individuals, but context specific con-
sideration that demands thoughtfulness (Baker,
Gentry, & Rittenburg, 2005). Research in healthcare ser-
vice development indeed shows that not all individuals
have equal capacity to contribute towards the co-design
process due to varying motives for participating and prior
experiences (Donetto, Pierri, Tsianakas, & Robert, 2015;
Engström & Elg, 2015). It is therefore important to
accommodate the unique characteristics of each target
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audience. Co-design can be approached with varying
degrees of time invested across a number of steps with
multiple strategies to engage different stakeholders
(Donetto et al., 2015; Mattelmäki & Sleeswijk Visser,
2011). This flexibility alongside the direct focus on poten-
tial solutions means co-design can quickly gather audi-
ence insights with limited resources.

3 | CONSIDERATIONS FOR
INTERVENTION CO-DESIGN IN
CONSERVATION

Many behavior change problems require proactive audi-
ence engagement and sustained uptake to be successful.
Large-scale and long-term consumer research studies can
provide the necessary insights, data, and engagement in
these situations, yet are often not possible for conserva-
tion projects (e.g., Veríssimo et al., 2020). With this in
mind, we provide guidance for how conservation practi-
tioners apply co-design to address the challenges of con-
serving biodiversity. First, the project team needs to be
clear about what the desired change in human behavior
is and how this will generate mutually beneficial
exchanges that both biodiversity and the people enacting
change positively respond to. Second, carefully consider
the usefulness of user-generated ideas and insights to
designing interventions. In some cases, the initial target
audience may identify barriers to change that are beyond
their, and the project team's, control (e.g., laws, deeply
entrenched cultural or religious beliefs, technological
deficiencies). However, this may simply mean that the
insights from co-design can be used alongside other types
of behavior change such as law reform and technical
interventions (Rothschild, 1999; Veríssimo, Sadowsky, &
Douglas, 2019). Finally, it is important to recognize that
co-design is used to empower the target audience as con-
tributors to intervention design, rather than mere recipi-
ents, but outputs from co-design can be used alongside
expert advice to inform intervention design.

Co-design approaches can be criticized as being too
user centric, ignoring important other stakeholder contri-
butions (Dietrich et al., 2017; Dietrich, Rundle-Thiele,
Schuster, & Connor, 2016; Durl, Trischler, & Dietrich,
2017). There are limitations to what can be expected from
co-design participants in terms of generating ideas for
intervention solutions and these limitations have not
been sufficiently discussed in co-design literature. Co-
design may not be able to identify target behaviors that
need to be changed and could prove challenging to
implement with sensitive or illicit behaviors or those that
hinge on non-conscious cues and low cognitive load deci-
sions. Furthermore, just because users like an activity or

idea does not mean that it is effective in producing the
desired behavior change, and vice versa. Ultimately, pro-
ject teams may need to find a balance between user
insights and expert judgement (e.g., evidence base, expert
panels) to create behavior change interventions that reso-
nate with the target audience and have a high likelihood
of being effective.

Previous co-design processes have not outlined how
to take co-design ideas and transform them into feasible
pilot projects. This paper contributes to an important gap
in the literature, outlining how this can be achieved by
drawing from design thinking processes (Brown, 2009;
Martin & Martin, 2009; Tschimmel, 2012) to convert
intervention ideas generated though co-design one step
further and define testable intervention prototypes. Table
1 provides an overview of a seven-step co-design process,
developed with everyday citizens in mind (Dietrich et al.,
2017; Trischler et al., 2019), with considerations for prac-
titioners wanting to address the challenges of conserving
biodiversity. This builds on a previous overview of the
original six-step framework (Dietrich et al., 2017) com-
pleted for a transformative service research context
(Hurley, Trischler, & Dietrich, 2018).

4 | CO-DESIGN IN ACTION

Here, we present an application of the seven-step co-
design process to sustainable coffee demand. Coffee agri-
culture can either decimate or support local biodiversity
through different land-use-change and production prac-
tices (Buechley et al., 2015; DeFries, Fanzo, Mondal,
Remans, & Wood, 2017; Tscharntke et al., 2015). The cof-
fee industry will need to change to address the challenges
of climate change, pests, and disease threatening produc-
tion areas (Ovalle-Rivera, Läderach, Bunn, Obersteiner, &
Schroth, 2015), all while global coffee demand is
predicted to more than double by 2050 (Panhuysen &
Pierrot, 2018, Sustainable Coffee Sustainable Coffee
Challenge, 2018). Co-design could be successfully applied
to both supply and demand side behavior change inter-
ventions to help address these challenges. Here, we begin
to explore the demand-side, as coffee is a buyer-driven
globalized commodity, so changes in consumer prefer-
ences can result in shifting demands on how coffee in
produced. See Supporting Information S1 for expanded
background and rationale. Promisingly, younger con-
sumers increasingly appreciate information about the
sustainability and ethical sourcing of their coffee
(Panhuysen & Pierrot, 2018). So, to better understand
how co-design can work, we applied the seven-step pro-
cess (Trischler et al., 2019) to generate consumer-driven
ideas for interventions to change coffee consumer
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TABLE 1 Overview of seven-step co-design framework with considerations for biodiversity conservation

Co-design step Description Considerations

Steps 1–3 occur prior to the running of co-design workshops

1. Resourcing Identify relevant input for co-design
workshops to be sourced by project team.

Consider ethical implications of desired
behavior change on target audience and for
those involved in co-design process. Obtain
approval(s) by relevant ethical/community
board/elders

Development of in-depth understanding of
the issues related to the underlying topic

Identification of specific themes or activities
from existing behavior change
interventions to inform the development
of co-design tools or activities to be used
during workshops

2. Planning Collaborate with key stakeholders. Plan next
five steps, including scenarios of unexpected
events that may arise during facilitation of
workshops (e.g., power-dynamics, social
anxiety)

Note: Planning and recruiting steps can be an
iterative process to ensure the needs and
interests of multiple stakeholders are
appropriately managed to gain support for
running the actual co-design activity as well
as to address unexpected set-backs in
recruitment of participants

Regular meetings with project team to plan
recruiting, sensitizing and facilitating steps

Define desired outcome from co-design
workshops, what/how data will be
collected, managed, analyzed and reported
(e.g., de-identified comments, summary
statistics), including reports back to the
participants/target audience

Network the co-design workshops and
underlying topic to create awareness
among relevant stakeholders and the
target audience

3. Recruiting Identify target group(s) who are potentially
willing to, and capable of contributing new
ideas that are appealing to the broader target
audience

Consider the type and tone of media,
medium(s) and message(s) for recruitment
to ensure appropriate for the identified
target audience

This can be an iterative process. In cases
where initial recruitment strategy does not
produce sufficient or appropriate
participants, go back to planning an
improved recruitment strategy, trying
alternate media channels, medium(s) or
message(s)

Tap strong networks between target
audience and relevant stakeholders, plus
project team and relevant stakeholders to
identify and recruit participants

Incentivise target audience (where
appropriate) by making them aware of the
contribution they can make through
participation but carefully consider bias

When appropriate, have participants
publicly or privately commit (RSVP) to
attending your workshop and send
multiple friendly reminders. It is likely
more people will sign-up than will actually
show up. Expect <50% of sign-ups to show
up, but be prepared for higher turnout as
you will not want to turn away
participants

Step 4 can occur prior to and/or during workshops while step 5 always occurs during the co-design workshop

4. Sensitizing Familiarize participants with the underlying
topic by allowing them to experience and
test existing activities and solutions prior to
co-design workshops when possible. For
instances where this is not possible, use
some combination of images, video, sound
or short written descriptions (<50 words) of
existing activities and solutions. People
understand in a variety of ways so it is
important to use a mix of stimuli

Integrate sensitizing techniques into the co-
design workshops in cases where target
audience are time-poor or not accessible
prior to workshops

Allow participants to “break free” from their
everyday life to help them become aware
of the specific roles they play, the changes
they can make, and positive impacts they
can have. Lead and show potential change
but do not tell, realisation needs to be
honest

5. Facilitating Welcome participants as culturally
appropriate. Provide easy access to water,
food, toilets or other facilities without the
need for participants to ask facilitators for
access (balancing power dynamics)

Use tools to reduce the dominance of the
facilitator, but at the same time, avoid off-
topic discussions. Finding the fine line
between close guidance (to ensure
progress and outcomes that align with the
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behavior within a large metropolitan university in
Australia. We chose this university-cohort due to the
majority of coffee consumers being younger profes-
sionals. This allowed us to trial the co-design process
with and audience that we anticipated to be more open
towards sustainability-based behavior change. The appli-
cation of the seven steps are described later.

4.1 | Resourcing

Resourcing for co-design workshops involved sourcing a
variety of relevant intervention activities to develop
activity booklets (see Supporting Information S2), used
in place of activity cards as described in (Dietrich
et al., 2017). Twelve intervention activities were chosen

TABLE 1 (Continued)

Co-design step Description Considerations

Use “ice-breaker” or warm-up activities and
design tools to assist in developing trust,
empowering participants to contribute and
foster creativity and collaboration among
team members. Use a range of individual
and group activities (three individuals per
group as a minimum when possible)

Provide comfortable spaces (e.g., clean floor
space or chairs and tables), design tools
(butcher paper, markers, stickers, etc.) and
encourage multiple modes for participants
to input (e.g., writing, speaking, drawing, or
designing with hands)

Collect psychographic and demographic
information from all participants prior to or
during workshop

set targets) and giving voice to the users
(to empower users to contribute their
unique knowledge and skills)

Conclude the session with a short (one
minute) idea presentation from each
group to ensure the content and purpose
of the generated ideas are fully
understood, to recognize everyone's
individual contribution, and develop a
sense of accomplishment

Psychographic tools (e.g., nature relatedness
scale) provide more insightful information
on participants than or in addition to
traditional demographic measures (e.g.,
gender, age, education, income). These
insights can be used to segment teams
during the actual workshop.

Steps 6 and 7 are iterative, occur after workshops are completed but can involve external input post-workshop

6. Reflecting Develop clear recommendations for behavior
change intervention design, carefully
gauging feasibility of co-design ideas for
your specific situation, project team
capacity, target audience preferences and
resource availability (resources can include
relevant skill sets, time, finances, influence
or networks)

Define mutually beneficial value exchange
propositions for change to be sustainable

Analyzing gathered data with specific focus
on (latent) target audience needs,
experiences, and specific intervention
preferences. Qualitative data provide rich
insights alongside quantitative data

Co-design participant insights set a starting
point for new value exchange propositions
that more effectively support your target
audience in finding value to voluntarily
change their behavior(s)

7. Building for change Design informed behavior change intervention
prototypes based on ideation from co-design
that has been critically thought through
with, when possible, input from expert
designers or those with experience in
running behavior change interventions

Ensure behavior change intervention is
embedded with a critical and measurable
evaluation process to allow the project team
to track if and how change is/is not
occurring, and respond if necessary

This is an iterative process with reflecting on
ideas from co-design participants, feasibility
analyses from project team and potential
secondary input from expert designers or the
target audience

Co-design allows the project team to gather
insights from their target audience and
then use these insights, ideas, and
feedback to inform the design of
interventions that are more likely to effect
change

Design thinking processes can take the co-
design ideation one step further to help
define testable intervention prototypes.
These prototypes then need to be tested
and refined before launching a full-scale
social marketing behavior change
intervention

Evaluation is a critical part of all behavior
change interventions to allow the project
team to understand how and why change
may or may not be occurring before,
during and after launching interventions
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based on discussions with university coffee suppliers and
other stakeholders on what had previously been
attempted as well as from literature on sustainable con-
sumerism (e.g., Bolderdijk & Steg, 2015; Campbell-Arvai,
Arvai, & Kalof, 2014; Dangelico & Vocalelli, 2017; Sodhi,
2011). While the majority of these interventions have
been informed by expert-judgement, they may not be
what end-users want, warranting more user-oriented
focus to intervention design.

4.2 | Planning

Planning for co-design and behavior change with coffee
consumers included discussions and relationship devel-
opment with university stakeholders and representatives
from coffee suppliers. This step included preparation of
activity booklets, recruitment materials, room bookings,
and application for ethical approval to conduct human
research. Two ninety-minute co-design workshops were
planned at a centrally located private room on the uni-
versity campus for participant convenience. One work-
shop was planned during a regular lunch-break and one
immediately after standard work-hours to capture partici-
pants with varying availability.

4.3 | Recruiting

All participants needed to be over 18 years old, the age
at which a child becomes an adult under general
Australian law, and were recruited from within the uni-
versity population over a two-week period prior to the
planned workshop. For each workshop, a separate, pri-
vate, and free online registration page was created
through Eventbrite (eventbrite.com.au). This registration
page hosted workshop-specific information and links to
relevant consent forms and participant information
sheets. To simplify access to these registration pages, a
shortened URL and QR-code were generated using freely
available online services (bitly.com and qr-code-
generator.com). In an attempt to avoid self-selection bias
towards environmentally concerned consumers, the
recruitment materials did not mention any terms related
to environment or sustainability.

Recruitment materials consisted of A4-sized color
printed flyers, social media posts, and email announce-
ments (see Supporting Information S3). Over the two-
week recruitment period, 400 flyers were strategically
placed near major lecture theatres, on notice boards, near
coffee retailers, and on the inside of toilet-cubicle doors.
A short social media post, including hyperlinks to recruit-
ment pages, was shared by several university-based social

media accounts on Instagram, Twitter, and Facebook,
including both standard posts but also through Instagram
and Facebook stories. A similar 50-word recruitment
email, including hyperlinks to recruitment pages, was
included in the weekly student and staff news emails sent
to all university student and staff accounts. Finally, for
every registration, a confirmation email was sent to the
participant thanking them for registering to attend but
also asking if they could invite a friend or colleague. A
total of 78 registrations were recorded for two workshops,
with a total of 53 participants attending workshops (68%
attendance rate).

4.4 | Sensitizing and facilitating

Sensitizing—i.e., familiarizing participants with underly-
ing topic and potential solutions—was incorporated
alongside facilitating into co-design workshops due to
time limitations of participants who would need to take
time out of their work/study schedule. All 53 co-design
participants provided their informed consent to partici-
pate at the start of their workshop. To understand the
profile of green-consumers, psychographics have been
suggested to be more important than demographics
(Larson & Farac, 2019). Thus, in the first 10 min of each
workshop participants completed a psychographic and
demographic questionnaire including the 21-point psy-
chographic Nature Relatedness (NR) Scale (Nisbet et al.,
2009) plus six demographic questions (age, gender, edu-
cation, nationality, postcode, role at university). We
chose the NR Scale as a psychographic with good links to
sustainable product preference (Nisbet et al., 2009;
Zelenski, Dopko, & Capaldi, 2015), but there are other
psychographics that could also be used (e.g., The Con-
nectedness to Nature Scale (CNS); Mayer & Frantz, 2004,
or The Inclusion of Nature with Self (INS); Schultz, 2002,
for further review see Tam, 2013). Participants were pro-
vided a brief two-minute verbal overview of the research
project before each individual was provided with an
activity booklet containing 12 intervention activities (see
Supporting Information S2). Participants were given
20–30 min to review all intervention activities and asked
to comment on what they liked or disliked about them.
The final page of the activity booklet asked participants
to list their top and bottom three intervention activities,
including why they liked or disliked them the most, with
the final option to list a mix of intervention activities they
would prefer to receive. During this time facilitators col-
lected and scored NR psychographics. The mean overall
NR-score for each participant was used to make groups
of between 37 individuals based on high (>3.6), neutral
(3.4–3.6), or low (<3.6) mean NR-scores. Once all

6 of 14 BOWIE ET AL.

http://www.eventbrite.com.au
http://www.bitly.com
http://www.qr-code-generator.com
http://www.qr-code-generator.com


participants had completed their individual activity book-
lets, they were asked to form into these groups. For this
group activity, participants were asked to create their
ultimate intervention to help sustain coffee through the
university. Groups were given 20–30 min to create their
interventions on blank sheets of Kraft paper (805
× 565 mm), with marker pens, ballpoint pens, colored
pencils, post-it notes, highlighters and use of words and
drawings. At the end of this time, each group was asked
to present 60-second verbal summaries of their interven-
tion to the entire room, which were filmed.

4.5 | Reflecting

4.5.1 | Psychographics and
demographics

A total of 53 end-user participants commenced across
two co-design workshops, however eight participants
were excluded from these analyses due to incomplete
responses. The remaining 45 participants were aged from
18 to 56 (mean = 25.8 years), 60% female, predominantly
university students (48.9% undergraduate, 46.7% post-
graduate), identifying themselves from 17 different
nationalities, with representation across all five faculties
of the university. Overall, participants scored moderately
high on the NR Scale (mean = 3.94), with mean NR-per-
spective and NR-self greater than four out of five, while
NR-experience shows a greater spread of scores (Figure 1;
see Nisbet et al., 2009 for full explanations of these three
NR descriptive labels). During workshops, facilitators
used the mean overall NR-score to form groups of partici-
pants with similar mean scores. However, a limitation of
this method is that participants could reach an equivalent
mean overall NR-score with very different responses to
individual questions (see Supporting Information S4 for
responses to the full 21-point scale).

4.5.2 | Individual preferences of existing
intervention activities

Rankings of the 12 intervention activities showed clear
preferences with four overarching categories emerging,
namely and in order of preference: (a) rewards,
(b) choice architecture, (c) education, and (d) norms.
Below, we expand upon these broad categories:

Rewards
Reward-based interventions, including incentives and taste
testing events, were ranked most highly with over half of par-
ticipants choosing these in their top preference (Figure 2).
Participants indicated that rewards and positive experiences
are likely to shift their purchasing choices more quickly.
Illustrated by participant comments:

Incentives: EU49 “Who doesn't like getting their cof-
fee cheaper? It is guaranteed that students will go for this,
we love saving money, especially when it comes to cof-
fee”, EU01 “Great idea, people like positive reinforce-
ment via rewards”.

Taste testing events: EU09 “Allows people to taste cof-
fee they wouldn't always try and learn about flavour dif-
ferences. Demystifies 'sustainable' coffee”, EU02 “YES!
One of the best ways. Would work like a trial run before
properly switching to a sustainable brand, hands on
experience”.

Choice architecture
Interventions relating to choice architecture—i.e., the
design and impact of how choices are presented to
consumers—were the top preference for approximately a
third of participants, namely more options and make sus-
tainable default, although the latter was also placed in
the bottom preference for a fifth of participants
(Figure 2). Comments highlighted the need to retain
some freedom of choice, but that too much choice was
confusing. These comments also highlighted the belief
that default sustainable options are likely to result in sig-
nificant positive change so long as this does not remove
all ability to choose from a range of options:

More options: EU19 “More options = more availability
and a large market to choose from, gives one the freedom
to experiment [but] confusing about too much to choose
from.”, EU13 “More options is a really good idea but it also
depends on what options they & how would they taste”.

Make sustainable default: EU51 “This helps the cause
of sustainability significantly since everyone, irrespective
of their level of awareness, is consuming sustainable cof-
fee”, EU26 “Doesn't involve thinking, 100% participation
rate! Done. Easy. Do this. Love not having to think!”,
EU20 “May not be people's preference. People don't want
to be told what to do”.

FIGURE 1 Distribution of average Nature Relatedness Scale

(NR) scores, with mean and standard deviation shown respectively

by the point and line within violin plots
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Education
Education focused interventions, including certified sus-
tainable labelling, sustainable coffee purchasing guide, and
an event, showed some support from participants but
with no strong preferences. Participants highlighted that
these education focused interventions could be paired
with rewards or choice architecture focused interventions
to increase their likelihood of bringing about informed
changes in purchasing behavior.

Certified sustainable labelling: EU22 “you know your
coffee is definitely sustainable, simplifies making
choices”, EU21 “Clear, simple, allows consumers to make
informed choices”.

Sustainable coffee purchasing guide: EU43 “Not likely
to read, waste of paper”, EU17 “Knowing how to buy sus-
tainably could help”.

Event: EU15 “Interest will be developed through
events”, EU40 “Along with taste testing event, this will
spread the word. Peer to peer education”.

Norms
Norm-based interventions, including demarketing, prompts,
commitments, social norms, and feedback, were ranked low-
est, with approximately two-thirds of participants placing
demarketing and prompts in their bottom preference (Figure

2). Participants highlighted that negative demarketing mes-
saging or “annoying” reminders are unlikely to shift their cof-
fee choices in the long-term. It also appears that some
participants interpreted demarketing—i.e., any attempt to
discourage consumers from buying a certain product—as an
intervention that would restrict their choice. This is reflected
in participant comments:

Demarketing: EU42 “I don't like that, because it has
negative association on me. Why someone can restrict to
buy? It is your personal decision. I think it is better high-
light benefits of sustainable coffee.”, EU16 “I think focus-
ing on the positives of sustainability is a better method”.

Prompts: EU04 “because people don't like spam and
may ignore/block such messages”, EU12 “Last thing I
would want is more messages on my phone”.

Furthermore, norm-based approaches were seen as
unrealistic in this scenario, although positive messages
could be useful in conjunction with more desirable inter-
vention activities:

Feedback: EU35 “Positive optimism would really help
people to come up with better ideas”, EU03 “Might be
difficult to implement, especially if you use multiple
cafes”.

Social norms: EU44 “It can encourage friends, col-
leagues, to increase the awareness of environment

FIGURE 2 Distribution of intervention activity preferences based on the number of times each was listed within an individual's top or

bottom three interventions (n = 45). Intervention activities are ranked by their mean preference, with deeper greens representing a greater

proportion of top preferences while darker reds represent a greater proportion of bottom preferences, more neutral yellow colors represent

no distinct preference
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protection”, EU30 “Peer pressure is generally hard way to
force people”.

Commitments: EU36 “Pledging for a small day to day
commodity is not realistic”, EU08 “Pledges and resolu-
tions never work”.

4.5.3 | Group intervention design

Similarly to initial individual preferences, group interven-
tions relied heavily on rewards, with some use of choice
architecture and education focused interventions, but far
fewer uses of norms (Table 2). Most groups used incen-
tives and taste testing events in conjunction with educa-
tion and marketing interventions around making
informed choices, with multiple groups also highlighting
the use of social norms in the form of celebratory
endorsement. Although multiple intervention activities
were initially included in the group ideation stages, all
groups presented only a subset of those activities in their
final pitch. There were no clear differences in terms of
intervention preferences among groups consisting of par-
ticipants that scored higher or lower on the NR Scale.
Although it was noted that lower NR groups were less
engaged and collaborated and communicated less with
each other compared to higher NR groups. All groups
presented and noted novel ideas, which primarily focused
around: (a) raising awareness or education about sustain-
able coffee; (b) using celebrities to create social norms; as
well as (c) other ideas around taxing, storytelling, provid-
ing experiences through exchange programs/tours or pro-
ducing new products with sustainably grown coffee
beans.

4.6 | Building for change

A major gap in the Trischler et al. (2019) framework is
that the final step does not provide specific or clear
advice for how one should go about translating user-
generated ideas and insights into actual behavior change
interventions. We decided to draw from the design
thinking literature (see Brown, 2009; Martin & Martin,
2009; Tschimmel, 2012) to convert the co-design inter-
vention ideas one step further and define testable inter-
vention prototypes. Drawing from the insights and
ideation of end-users discussed and reflected on above,
we developed two prototype interventions. Conceptualiz-
ing testable prototypes is the final stage of this co-design
process. Evaluation and reflection on the efficacy of
these interventions will form the basis of a future
follow-up study. The prototypes and their rational are
outlined later.

4.6.1 | Incentives + more options

This first prototype intervention aims to test how finan-
cial incentives influence end-user consumer choice by
providing an additional sustainable option. This proto-
type intervention was chosen as it combines two of the
most highly preferred intervention activities from the top
two categories defined earlier, rewards and choice archi-
tecture (Figure 2 and Table 2). More specifically, an addi-
tional sustainable coffee option will be provided in a
cafe-setting alongside the standard coffee option, but at
different prices (Figure 3). Before, during and after each
intervention the number of coffee sales will be used to
evaluate intervention success, alongside consumer sur-
veys to gather qualitative measures for why they make
their coffee choices. This experimental design is a feasible
option for the project team with the available resources
and stakeholder relationships developed through co-
design as well as already existing sustainable coffee on
the market.

4.6.2 | Default sustainable + taste
testing

This second prototype intervention aims to test how
default sustainable options can be implemented while
engaging end-user consumers through coffee taste testing
events (Figure 4). Again, this prototype incorporates both
choice architecture and rewards with default sustainable
option and taste testing events being highly preferred
intervention activities (Figure 2 and Table 2). Similarly to
the previous prototype, sales and surveys will be used to
evaluate intervention success. This experimental design
is again a feasible option for the project team to imple-
ment in the university setting where there are multiple
cafes and coffee vending machines on campus that could
be used to test this intervention in a natural setting.

4.7 | Limitations and future
work for this co-design application

We have shown how the seven-step co-design process has
been used to generate prototype interventions from
consumer-driven ideas. These two prototype interven-
tions will be tested as part of a future study to evaluate
the success of this co-design activity. However, we
acknowledge that co-designing with only coffee con-
sumers is not enough to create comprehensive interven-
tions. Future applications of co-design should also work
in consultation with wider stakeholder groups to better
understand where the most impact can be made in a
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complex problem like sustainable coffee consumption. In
our case, the project team attempted to co-design with
coffee suppliers and purchasing staff, but were unable to
successfully bring these people together into face-to-face
co-design sessions due to inaccessibility and time con-
straints of potential participants during recruiting. Future

co-design work could overcome this by working in con-
junction with traditional market research methods or by
using technologies such as videoconferencing to bring
together various stakeholders in a virtual co-design set-
ting (Archibald, Ambagtsheer, Casey, & Lawless, 2019),
but this will no doubt bring new challenges.

FIGURE 3 Prototype experimental design for an intervention using rewards (financial incentives) and choice architecture (more

options) to test how end-user coffee consumer choice can be nudged towards sustainable options

FIGURE 4 Prototype experimental design for an intervention using rewards (taste testing events) and choice architecture (default

sustainable) to test how end-user coffee consumer choice can be nudged towards sustainable options. Intervention B (provide information

but no taste testing) is included to evaluate the impact of prior information before change occurs, which will happen with taste testing prior

to change as is intervention C
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5 | THE FUTURE FOR CO-DESIGN
IN CONSERVATION

There is still much work that needs to be done to better
understand when, where, and how co-design can be best
used to help conserve biodiversity. For some conservation
issues, the human behaviors that need to change will be
largely driven by non-conscious, low-cognitive-load (sys-
tem 1) decision making, and so may not be particularly
open to introspection by co-design participants. Resul-
tantly, co-design may be less useful at producing effective
conservation interventions for these smaller, everyday
decision-based behaviors. Co-design processes are also
likely to struggle with illicit behaviors, so may not apply
well to conservation issues driven by illegal behaviors—
such as illegal wildlife trade. Conversely, there will be
conservation issues largely driven by conscious, high-cogni-
tive-load (system 2) decision making. For these issues, co-
design participants could prove to be effective for generat-
ing insightful and successful conservation interventions—
such as which coffee a roaster or trader buys, or how the
farmer grows coffee on their farm. However, more research
and real-world applications are needed to properly under-
stand the finalities of applying co-design to conservation.

6 | CONCLUSION

Changing human behavior is complex and building suc-
cessful interventions requires substantial audience
research. For many conservation projects, restrictive
timelines and budgets prohibit fully fledged consumer
research studies. Co-design is a useful and effective
approach for gathering audience insights relatively
quickly, allowing end-user voices to be heard when they
would otherwise be fully excluded due to perceived lack
of time or resources. Specifically, the seven-step co-design
process we showcase in this paper provides an outline
and guidance for how to generate user-centric interven-
tion ideas and transform them into feasible prototype
interventions. Although co-design will not be applicable
for every conservation program, we hope this work stim-
ulates conservation practitioners to engage with their tar-
get audiences and include their voices in behavior
change interventions.
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