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HIGHLIGHTS

e Illustration-based interviews stimulate discussion about sensitive land use decisions.

o Illustration-based interviews are engaging and inclusive for diverse groups.

e Positive participant experience and mixed methods approach help to understand visions.
e Credibility and legitimacy depend on specific research design decisions and testing.

e Saliency can be high but depends on organisational barriers.

ARTICLE INFO ABSTRACT
Keywords: Visions help to understand common ground and tensions among citizens and stakeholders, supporting inclusive
Inclusive Conservation land management and conservation solutions to the climate emergency and biodiversity crisis. With careful
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Governance

Visions

Visual methods
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design and sufficient resource, it is possible to bring together communities and other stakeholders to share
perspectives and deliberate desired futures, identifying more acceptable alternatives and avoiding costly delays.
We evaluated researcher and participant experiences of illustration-based interviews to understand land man-
agement visions using four studies in Scotland, The Netherlands and Spain. These studies used STREAMLINE, a
visual mixed-method interview format using thematic illustrated canvases designed to provide an inclusive and
creative framing for participants to contemplate their desired future. Participants enjoyed the informal visual
format, which reduced pressure, increased comfort through the research process, and helped their thinking and
reflection about complex topics. They also valued being listened to and having the opportunity to share their
views. Researchers appreciated the ability to triangulate rich qualitative data with a variety of quantitative
measure through the mixed-method format and the flexibility to adapt the canvases to suit their research aims.
Positive participant experience made facilitation easier and was stimulating for the researchers. The credibility
and legitimacy of illustration-based interviews will ultimately depend on specific research design-decisions and
testing, which can make the approach more resource intensive than conventional interviews. While organisa-
tional barriers should be considered realistically, illustration-based interviews can have high saliency by
providing useful and usable insights that strengthen land management policy and planning.
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1. Introduction

Land use is the defining cultural, spiritual and economic relationship
to place (Meyfroidt et al., 2022; IPBES, 2022), striking at the core beliefs
of different stakeholders. Land managers are therefore under enormous
pressure when attempting to avoid negative impacts and contribute
solutions to the climate emergency (IPCC, 2019) and biodiversity crisis
(IPBES, 2019). Further greenhouse gas emissions and biodiversity loss
must be prevented, and carbon storage and biodiversity increased, e.g.
by ecosystem conservation and restoration, reforestation and improved
agronomic and silvicultural practices (IPCC, 2019; IPBES, 2019).
Nature-based solutions have been identified as synergistic opportunities
(Cohen-Shacham et al., 2016), e.g. habitat restoration in floodplains can
reduce flood risk, while increasing biodiversity and carbon storage
(Jakubinsky et al., 2021). Simultaneously, land needs to provide food,
fibre, and energy for a growing and increasingly affluent global popu-
lation that also requires space to fulfil recreational, cultural and reli-
gious needs (IPCC, 2019). To evaluate the pathways towards this future
and chart a course of direct actions to reach desired goals, it is imper-
ative to understand the diversity of alternative visions among land use
stakeholders and society (Metzger et al., 2018a; Raymond et al., 2022).

When considering land use visions —i.e. descriptions of a desired
future- that will meet these growing demands from land it is crucial that
equity and fair representation of local inhabitants and stakeholder
perspectives are considered (Raymond et al., 2022). There are norma-
tive, substantive, instrumental, and procedural arguments for public
participation in land use decision-making. From a normative and
distributional justice perspective, people have the right to be involved in
decisions that directly affect their lives (Latulippe & Klenk, 2020). There
are substantive arguments that broadening the knowledgebase with
different viewpoints and experiences improves decision-making (Tengo
et al., 2017; IPBES, 2022). Instrumentally, collaboration and participa-
tion help build trust and support for change (Levesque et al., 2017). And
procedurally, consultation can be a legal obligation (e.g. as part of an
environmental impact assessment) and collaboration between stake-
holder groups a requirement to obtain funding or investment, or may be
instituted as a program mandate (Monroe and Butler, 2016). Exploring
what values, experiences and expectations underpin stakeholders’ land
use visions provides an important starting point when considering
changes in land management and conservation (IPBES, 2022; Thorn
et al., 2020; Burton et al., 2019), especially as the climate and biodi-
versity crisis place increasing pressure on land systems (Meyfroidt et al.,
2022).

Nevertheless, large-scale land management change -including
change for perceived environmental benefits to society such as rewild-
ing, tree planting, and windfarm development- is often initiated and
implemented with little understanding of stakeholders’ relationships to
local environments and socio-political contexts, resulting in eroded
trust, costly delays, and missed opportunities for more acceptable al-
ternatives (Lopez-Rodriguez et al., 2020). With careful design and suf-
ficient time and funding, it is possible to bring together communities and
other stakeholders (e.g., landowners and industry leaders) to share
perspectives and deliberate desired visions (Raymond et al., 2022). For
example, design charettes stimulate an intensive creative process to
develop visions to underpin city plans (Roggema, 2014). Participatory
3D modelling (e.g. Ramirez-Gomez et al., 2017), and role-playing games
(Wesselow and Stoll-Kleemann, 2018) are other academic approaches to
understand and include local knowledge and perspective in land use
policy and planning. Unfortunately, the resources required for these
participatory methods to land use planning means that these approaches
are underutilised (Luyet et al., 2012).

Resource constraints often lead to compromises in comprehensive
stakeholder participation, in both research and public consultation.
Commonly used engagement methods to understand land use prefer-
ences and visions are self-administered questionnaires and semi-
structured interviews. These methodologies have academic rigour
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(Bryman, 2021) and are resource efficient, but participant experience is
often subordinate and their formal nature risks alienating participants
due to researcher-subject power relations (Deitch, 2020). Some scholars
also point to the lack of creative visioning from participants due to
stilted questions and limited time allotted to eliciting responses that lead
to participants’ reliance on heuristics to determine vision elements
rather than participants reflecting on relationships with the land and
community (Jacquet et al., 2021). Approaches that inspire openness,
light-heartedness, or intimacy lead to deeper conversations about place
because these approaches explicitly challenge the power dynamics of
the researched and researcher (Roer-Strier & Sands 2015).

Arts-based, visual, or other sensory based methods have also been
suggested for communicating insights in engaging and empowering
ways (Heras et al., 2021), making visible a plurality of value systems
(Brennan, 2018) and unearthing different landscape and sustainability
narratives (Brown et al., 2017). Most disciplines within social science
explore the social power of framing —the lens through which the world is
seen — because methods function as the medium through which the
world is bounded for participants and understood by researchers.
Communication ecology teaches us that the medium is inseparable from
this boundary setting process (Altheide, 2020). Visual methods ~which
range from free-form arts-based approaches to structured photo-elic-
itation— have been successfully used to understand local knowledge
(McOmber et al., 2021), young people’s identities, hopes and feelings
(Barley and Russell, 2019), and have also been used to understand
desired future landscapes (Schmidt et al., 2016) and their use (Perez-
Soba et al., 2018).

We built on experience by Metzger et al. (2018b) from an online
survey with pictorial multiple-choice questions that allowed partici-
pants to create a graphic novel of their imagined future lives while
providing an academic understanding of the implications of their visions
for European land use. Our intent was to create an affordable, easily
customizable, replicable and scalable illustration-based approach for
semi-structured interviews by adapting the online survey (Metzger et al.,
2018b) to increase the participant experience when interviewed about
their desired land use futures. In this paper we compare four studies that
used this illustration-based interview approach in Scotland, The
Netherlands and Spain to understand land use visions. The specific aim
of this paper is to evaluate illustration-based interviews to understand
land management visions from both participant and researcher
perspective.

2. Methods
2.1. STREAMLINE: An illustration-based interview methodology

STREAMLINE is an illustration-based interview methodology using
thematic graphic canvases to discuss what the participant cares about
most in their life in the future (Fig. 1; De Vries Lentsch & Metzger, 2018).
By breaking from the common medium of information technology and
power asymmetries between interviewer and interviewee in traditional
interviews, STREAMLINE was designed to allow framing to be both
more inclusive and more individual, thereby encouraging creativity and
deep reflection to be felt and communicated. A colourful appearance
and tactile interface of the canvas, accompanied with skilful facilitation
by the interviewer, aim to provide a light-hearted and accessible inter-
active format for a wide demography to express ‘what’ they want or
think and ‘why’ they feel that way. Drawn illustrations are used to
convey a level of abstraction and provide the participant a level of
interpretation, which can be discussed during the interview. A user
guide, catalogue and graphics files are available under a Creative
Commons 4.0 licence (De Vries Lentsch & Metzger, 2018).

An accessible and flexible mixed-method format was deemed
important when considering personal and complex topics such as future
visions. STREAMLINE uses A3 size laminated canvases to structure the
interview questions around a common theme (e.g. desired activities and
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Fig. 1. (a) Example of a thematic canvas used in the perthshire study to understand the activities and uses the participant would like the landscape to provide in their
future vision. (b) Example of tiles participants could choose to answer the question q1. The complete set of canvases used in each of the case-studies can be found in

supplementary material 1.

uses of the landscape), while moveable pictorial tiles provide both
contextual information and prompts for a wide range of possible re-
sponses (see Fig. 1). There is the flexibility for participants to choose
multiple tiles, formulate their own answers, and express themselves by
drawing and/or writing on the canvas and tiles. The qualitative inter-
view is complimented by quantitative exercises such as ranking, free-
listing, Likert scale questions and participatory mapping (see Supple-
mentary Material 1).

The interviews can be audio-recorded and transcribed, and tile
choices recorded. The canvases can be photographed, and the photos

inserted into a digital template to present participants with their own
pdf graphic novel to take home (cf Metzger et al., 2018b). Depending on
research objectives, content analysis can be framed by the tile themes or
open coding (Bryman, 2021). Answers to quantitative questions can be
compiled in a spreadsheet for statistical analysis, and participatory maps
can be digitised for spatial analysis.

STREAMLINE was developed for several studies in Scotland in
2016-2017 and has been recently used in The Netherlands and Spain in
2019, as described Section 3.2.
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2.2. Case-studies

We compared the experiences of using STREAMLINE in four studies:
(I) the Inner Forth estuary (Walz et al., 2017) and (P) Perthshire (Valluri-
Nitsch, 2019), both in Scotland; (K) the Kromme Rijn region (Filyush-
inka et al., 2022) in The Netherlands; and (S) the Sierra de Guadarama
National Park in Spain (Lo et al., 2022). The four independent case-
studies share the broad aim to understand visions for the future land
use and management for a region with diverse and competing land uses
but were not designed for comparative analysis. Table 1 provides a
comparative description of the four case studies and Fig. 2 illustrates the
diverse publics who were interviewed.

There were some differences in the way STREAMLINE was used in
the four studies, which was initially developed for I and P. Using
STREAMLINE outside Scotland meant the canvases had to be translated
into Dutch (for K) and Spanish (for S) and some illustrations and can-
vases and tiles were adapted for the local context (e.g. including local
maps and adding land management measures). Three additional can-
vases were created for specific research interests, e.g. multifunctional
use (K) and drivers of change (S). These changes to the original
STREAMLINE resources (De Vries Lentsch & Metzger, 2018) are
described in Supplementary Material 2). Delivery and data needs
differed among the case studies: I and P used STREAMLINE solely for
dedicated semi-structured interviews, while in S, STREAMLINE was
used as part of longer 3-hour interviews, and in K it was used as a
comparatively short interception survey with a greater focus on
obtaining quantitative result, rather than content analysis of recorded
and transcribed interviews.

All studies followed the ethics procedures of the lead researcher’s
host institution and participants gave informed consent to take part in
the research.

2.3. Analysis

To facilitate a systematic comparison between the case-studies, re-
searchers leading the research (AdVL for I; CV for P; AF and FK for K; and
VL and MLR for S) completed a questionnaire developed by MM & RK,
with questions about participant experience and researcher reflection

Table 1
Summary comparison of the four case-studies that used STREAMLINE.
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(Table 2). Observations about participant experience are based on
feedback provided as part of the final canvas ‘Thank You’ (in I, P, and K)
and a follow-up survey in S, supplemented by the researchers’ obser-
vations. Further questions were asked to understand differences be-
tween the four studies (Supplementary Material 2).

After compiling the completed questionnaires in a single table, MM
& RK, who did not use STREAMLINE themselves in these studies,
reviewed the responses to identify main themes and find illustrative
examples and participant quotes. We also explicitly looked at divergent
participant and researcher experience and reflection to improve the
STREAMLINE approach. After identifying themes, the case-study re-
searchers were asked to verify findings and provide additional examples
illustrating the themes.

3. What are the researcher and participant experiences?

Supplementary Material 2 provides the completed questionnaires
with reflections from the four studies. We found that STREAMLINE is
enjoyable and engaging for participants, thereby facilitating their un-
derstanding and reflection of complex land use challenges. STREAM-
LINE requires thorough preparation with careful attention to local
context, but the positive user experience benefits the delivery of rich
research data that can be analysed flexibly and creatively. These com-
mon themes and insights are summarised below.

3.1. Participant experience

3.1.1. Participation is enjoyable and engaging

The overall participant response to their STREAMLINE interview was
positive, if somewhat surprised and bemused. I, P and K explicitly asked
participants to give feedback in the final canvas and S asked for feedback
and user experience during a follow-up survey in 2020 (55% response
rate). Recurring positive comments were made about the colourful
illustration-based approach of the canvases (I, P), and how the uncon-
ventional approach stimulates engagement and participation, especially
compared to conventional surveys (I, K). As one middle-aged resident
from K expressed: ‘I like it, it’s really playful and not scientifically boring.” A
local resident (in I) succinctly summarised the general sentiment by

Inner Forth (I) Perthshire (P)

Kromme Rijn (K) Sierra de Guadarama (S) Spain

The Netherlands

Scotland Scotland
Study area Coastal area along 50 km of the tidal ~ Rural local authority (6550 km?)
Forth river west of Edinburgh with with fertile lowlands, more
industrial heritage, mixed land use. marginal uplands and a number of
towns.
Land use Potential for managed realignment of ~ Balancing competing demands e.g.
challenges  the river on farmland to mitigate plantation forestry, tree planting,

Research aim

Societal aim

flooding and increase wetland
habitat.

To understand local community
willingness and desire for changes in
land use in the region.

To support government agencies and
NGO plans to improve natural and
cultural heritage.

habitat restoration, tourism, and
farming.

To understand what young people
in Scotland want rural Scotland to
look like in 2040

To inform the wider land use debate
in Scotland and contrast findings
with visions from professional
stakeholders

Research In 2016 22 diverse stakeholders In 2016 26 high school pupils
design completed 8 canvases taking 45-90 completed 6 canvases taking 22-47
min. min.

Analysis Content analysis of transcriptions Content analysis of transcriptions
supplemented with descriptive supplemented with descriptive
statistics. statistics.

Findings Three narrative visions, illustrating Synergies, but nuanced differences

different levels in desired change to
enhance nature and ecosystem
services in the landscape.

between urban and rural teenagers,
which could be described through
several themes.

Peri-urban rural region (220 km?) near
Utrecht with agriculture, a forested
natural park and expanding villages.

Balancing agricultural heritage and
demands for nature and recreation from
an increasingly urban population.

To understand residents’ visions for
multifunctional land use in peri-urban
landscapes

To support regional planners and policy-
makers and managers of the nature
reserves and the national park

In 2019 121 residents and 6 professional
stakeholders completed 5 canvases
taking 15-20 min.

Descriptive statistics supplemented with
field notes.

Four narrative visions, illustrating
different preferences for ecosystem
services among resident groups,
especially for provisioning services.

National Park (340 km? with
traditional farming landscape in
mountain range 80 km outside Madrid

Balancing traditional uses, natural
features and cultural heritage with
increasing pressures from recreation
and climate change impacts

To understand how visions for
protected area management relate to
values and understanding of landscape
change

To support the national park managers
and stakeholders in the surrounding
communities

In 2019 38 diverse stakeholders
completed 7 canvases taking 30-90
min as part of longer interviews.
Content analysis of transcriptions
supplemented with descriptive
statistics.

Four common vison themes, with
differences determined by perceptions
of drivers of change landscape
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Inner Forth

Scotland
n=22

Adult residents n=9 NGOs n=4

Other private
businesses n=2

Farmers n=2 Public administration n=5

Perthshire
Scotland
n=26

Teenage residents n=26
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Kromme Rijn
The Netherlands
n= 127

Adult residents n=63 Recreationists n=58

NGOs n=2 Farmersn=2  Public administration n=2
Sierra de Guadarama
Spain
n= 38

%

— e [ —

Private Public administration n=20

businesses n=2

Other n=2

Fig. 2. Illustration of the diverse publics who were interviewed in the four studies.

Table 2
Questions asked researchers leading the case-studies to understand participant
experience and compare reflections from researchers.

Participant experience

e Do you have any evidence how interviewees experienced the interviews?

o Are there things that stood out as positive for the participants?

o Are there things that stood out as negative for participants?

o Please provide any illustrative quotes of the participant experience.
Researcher reflection

Did using STREAMLINE live up to your expectation?

During the interviews, what do you feel went well/better than using conventional
interviews?

During the analysis, what do you feel went well/better than using conventional
interviews?

Was using STREAMLINE difficult or challenging in any way?

describing STREAMLINE as ‘Bonkers but good’. [Bonkers is an informal
British adjective for going beyond what is normal or conventional in a
way that is fun, impressive, exciting, etc. (Merriem-Webster, 2023)].

The playful nature helped create an informal atmosphere that made
participants feel at ease and resulted in deep engagement (all), which is
especially important for teenagers and vulnerable groups. Teenagers in
P described their experiences as ‘Very interesting.’ ‘Challenging.” ‘Fun.’
‘Enjoyable.” and ‘Quirky.” Participants welcomed the freedom of
expression to talk, write, circle and draw (all). Having the canvases and
tiles to focus on meant that direct eye contact with the interviewers was
avoided, which helped participants feel at ease (P).

The interviews in I and P were designed to follow a narrative arc,
covering different aspects of the interviewee’s relationship with the
landscape through successive canvases that started close to their own
lives (e.g. the ‘My work’ and ‘My food’ canvases) and became increas-
ingly abstract (e.g. the ‘Making it work’ and ‘Legacy’ canvases focusing
on governance and values). This holistic approach, taking the

interviewee on a journey where they talk their way through their future
lives worked well in I and P. A rural teenager in P commented ‘This is cool
— I never thought about it in that way!” when asked to think about their
own future in relation to sustainable land management. And a council
planner in I found the approach ‘Really well structured in a "different’ way’
and commented they would find it ‘interesting to revisit’ their canvases in
the future.

K and S did not follow a narrative arc, focusing explicitly on the main
research interests to save time. K conducted interception interviews
outside to get a large sample for statistical analysis, while S embedded
the STREAMLINE canvases within longer interviews lasting up to 3 h.
Despite the difference in delivery, participants were engaged and
enjoyed walking through the canvases. In (K), participants liked the
‘playfulness’ of the Likert scale dials (Fig. 1) and participants felt they
could express their views. The STREAMLINE design helped hold peo-
ple’s attention in cold and wet weather (K). In S, participants notably
perked up when the STREAMLINE canvases were introduced, following
the preceding conventional interview. Participants were more engaged
than before and ranked the more complex canvases focused on values
and drivers as the most enjoyable in the follow-up survey.

There were surprisingly few negative experiences using STREAM-
LINE, and no-one dropped out once interviews started. However, pro-
fessional stakeholders in I occasionally struggled with the more personal
approach (e.g. the ‘My life’, ‘My home’ canvases). And an older partic-
ipant perceived some canvases to be rather chaotic and full (K). These
views were not universally shared among their demographics but raise
important considerations for the research design and testing.

3.1.2. Improving understanding and broadening perspectives

Thinking about desired future land use is a complex exercise, espe-
cially for participants without direct experience in land management. P
and K explicitly focused on the public, and I and S included non-
professionals in their study. The canvases helped guide participants
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through their own thought process, allowing participants to find their
way through complex issues, and stimulating reflection (I, P, S). A
council planner in I reflected how there are ‘no easy answers, right or
wrong)’ while several teenagers in P identified trade-offs, e.g. between
imported organic or local non-organic produce.

The tiles provided visual prompts that helped to explain abstract,
complex, and nuanced topics (all), for example by illustrating different
ecosystem services. P noted that the tiles helped teenagers appreciate
that many issues are not black and white or fit a single solution and
picking multiple tiles allowed them to explain relationships. We found
most participants retained focus on their desired vision (I, P, S),
although it was challenging for some participants to keep their thoughts
in the future and were drawn back often to the present (P).

The illustration-based approach also helped to foster an informal
setting that allowed participants to reflect on important aspects of their
local environment in an imaginary future removed from the constraints
and potential conflicts of the here and now. For example, most profes-
sional stakeholders in I did not feel constrained in their responses by
official positions, participants in S reflected on distributive justice con-
siderations that would need to be addressed in relation to future
ecosystem services provision, and a rural teenager in P commented: ‘This
made me think more about my future than I think I have ever done before and
made me realise what my dreams are!’.

We have some evidence that by improving understanding and
stimulating reflections, STREAMLINE also helped broaden participants’
perspectives. A rural teenager in P commented ‘Wow, it is interesting that
when you go into the detail of some things it is not as straight forward as you
had initially thought” when discussing the importance of planting the
right tree in the right place for carbon benefits. The research aims for all
case-studies included an aspect of framing debate and finding some
common ground or shared understanding for future land use. Interest-
ingly, participants in K suggested STREAMLINE could facilitate collab-
oration between stakeholders and citizens. STREAMLINE helped reveal
visions that participants did not fully comprehend prior to the exercise
(all), broadening perspectives on their relations to place. For example,
the ‘My Map’ (Fig. 3) canvas highlighted for both participants and re-
searchers the lived experience and projected experience of place. And a
participant in I noted that the interview ‘got me thinking in more creative
ways about how the future could be’. New research involving post-study
sampling would be required to more fully understand STREAMLINE'’s
abilities to stimulate social learning and local networking.

3.2. Researcher experience
3.2.1. Adapting STREAMLINE — Thorough preparation required

Available guidance and resources (De Vries Lentsch & Metzger,
2018) -developed following initial experience in I and P- made
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STREAMLINE relatively straightforward to adapt in K and S without
prior experience (see Section 2.1 and Supplementary Material 2). The
illustrations, originally created for use in Scotland, were deemed suit-
able for K. However, geographic and cultural differences required some
new illustration in S (e.g. managing for wildfire risk). K and S added
various quantitative tasks to the canvases (e.g. free listing, scoring and
ranking). And while S followed the original format by creating a stylised
map of the study area, K opted for a more detailed and accurate land
cover map that could be digitised for spatial analysis in GIS (see also
Fig. 3).

There was agreement across the four studies that compared to con-
ventional interviews or surveys the preparation of the STREAMLINE
canvases and tiles is more time consuming and that researchers should
expect adapting the canvases to suit any new regional context. These
include adapting canvas designs and possibly creating new tile illus-
trations; testing whether questions and tasks are clear; checking whether
illustrations are understood and appropriate; and practicing facilitation.
Adjustments made following test interviews include redesigning can-
vases to make them less cluttered (K), changing the order of canvases to
start with more straightforward questions (S), and refining the interview
scripts to improve explanations (I) and other examples.

3.2.2. Using STREAMLINE - Positive participant experience benefits the
researcher

The positive participant experience, described above, was beneficial
for the researchers (all). It was felt that STREAMLINE made it easier for
some participants to tell their stories (P), revealing a strength of interest
(P) and feeling (I) about the land that researchers had not expected from
the public. Researchers were also surprised by participants’ expressions
of gratitude for being listened to (I, P, S). The illustration-based
approach helped participants to explain their priorities by visually
showing the researcher what they care about (I, P, S). For example,
teenagers in P were excited about ‘smart homes’ and travelling. When
discussing abstract and complex topics, researchers benefit from par-
ticipants concentration and feeling of collaboration in the research as
observed by S in discussing interactions between drivers of change,
which was ranked as one of the most enjoyable parts of the interview.

The canvases gave participants something to focus on, reducing
pressures of face-to-face interviews (I, P) and benefiting participants
who lacked confidence (P). They also helped to break down complex
topics and provide structure for creative conversation (all). Researchers
in K were concerned the illustrations such as the smiley Likert scales
(Fig. 1) may be considered childish, but participants enjoyed the ease in
response. For researchers, visual scans of the completed canvases helped
frame immediate follow-up questions about key dimensions of interest
in the research, such as desired ecosystem services (S).

The interviews require strong facilitation skills (S) and managing the

Hoe bent u bekend gerackt
V1 et het landschap?

m veis maor

De Kromme Rin,
de -Hemvelmq
en u

o4l |t
welke functies L‘\JH

VB voor upersooniie
an belang?

V2 Geef op de kaart aan met welke
gebicden u bekend bert.

Fig. 3. The stylised ‘My Map’ canvas used in the Inner Forth (I) for qualitative participatory mapping and the accurate map used in the Kromme Rijn (K) to digitise

preferences for quantitative spatial analysis.
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length of the interviews could be challenging, especially when partici-
pants are enthusiastic (I, S). The logistics of handling multiple canvases
—each with large numbers of associated tiles— without mixing them up
can be challenging (P, S) and using the canvases outside in poor weather
is difficult (K). More abstract canvases and questions were more chal-
lenging for some participants (e.g. My Aims (I); What would you like
your parents’ generation to hand down to yours (P); ranking drivers (S)).

3.2.3. Analysing results — Flexibility due to mixed-method format

The researchers agreed that data collected is rich and can be analysed
in greater or lesser depth, benefitting from enforced structure of the
canvases and questions but also the flexibility and richness of the con-
versation (all). Compared to conventional interviews, there are extra
steps in preparing the data for analysis (e.g. photographing and cata-
loguing the canvases), and a tablet-based version of STREAMLINE may
save time. Nevertheless, the multiple or varied ways to analyse the rich
data was appreciated by the researchers (all). A variety of methods were
used including inductive thematic analysis (all), Likert scores (all), and
descriptive statistics (all), participatory mapping (I, K,S), free listing (K),
and free association (S).

All studies identified common vision themes, which I and K used to
create illustrative narratives describing desired preferences for the
landscape. Each study found substantial common ground among the
diverse groups of participants, but tensions were also identified between
the visions. Both cultural and natural heritage were important to par-
ticipants in all studies, and differences between visions were often
related to the relative importance of these themes. Policy, social struc-
ture, and the economy were emergent themes with important ramifi-
cations for shaping land use futures. Participants’ personal values and
their understanding of land management and land use change were
factors that affected visions. Supplementary Material 2 provides further
detail about the specific findings for each study.

4. Discussion
4.1. STREAMLINE as mixed-methods format

Interview-based methods have been used to understand the inter-
weave of human and natural systems for a long time, including for the
elicitation of land management visions (e.g. Valluri-Nitsch et al., 2018).
Narrative interview approaches have improved understandings in the
transformations of land use or environmental practice (Bixler 2013;
Hards 2012) and illustration-based approaches have been used effec-
tively to elicit rich descriptive data on place (Sheppard and Meitner,
2005). STREAMLINE is novel by combining established interview and
survey approaches in a visually engaging mixed-methods format.

Combining qualitative and quantitative methods and data is crucial
to understanding complex socio-ecological challenges and mixed-
methods approaches are now firmly established in land-change science
(Kinnebrew et al., 2021; Di Minin et al., 2021). STREAMLINE takes a
‘simple parallel” approach (cf Kinnebrew et al., 2021) using comple-
mentary methodologies to allow triangulation (Nightingale, 2020) and
deeper understanding of participants’ views on desired land manage-
ment. Taking an interpretive position, STREAMLINE, supplements
qualitative semi-structured interviews with a suite of optional quanti-
tative methods. While lacking the rich creativity of arts-based ap-
proaches (cf Hawkins, 2020), the interviews provide rich and nuanced
qualitative understanding by guiding the participant through the
narrative journey set out by illustrated canvases, while quantitative
tasks provide reliable measures that can be easily computed and
compared with qualitative analyses.

The ‘My Map’ canvas (Fig. 3) is a good example where a quantitative
spatial aspect is included within the qualitative interview process
without being on site. A common critique of standard interview formats
is the lack of a spatial component in which to embed the interview (Pink
2021). Conversely, quantitative PPGIS where participants mark
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preferences on a map, has been critiqued for disembodying value or
preference allotment by participants from the motivations and driving
mechanisms behind these ‘dropped pins’ on a map (Johnson et al.,
2022). The canvas is effectively a PPGIS exercise where mapped place
values are an operational bridge between what is important to the in-
dividual (i.e. held values) and what is important about a place (i.e.
assigned values; Brown et al., 2020). Mixed methods analysis of quali-
tative PPGIS improves understanding why a place is important (Garica
et al.,, 2018). Depending on the study’s objectives, the map can be
stylised (I, S) with a greater focus on the interview or an accurate map
(K) that can subsequentially be digitised for further spatial analysis
(Fig. 3). The illustrations made the exercise playful and engaging for
participants and stimulated conversation whilst capturing spatial in-
formation related to their preferences and values.

Our case-studies demonstrate how the mixed-method illustration-
based format provides flexibility to support a variety of complimentary
research aims and contexts. STREAMLINE could be adapted to suit the
specific cultural and environmental contexts in Scotland, The
Netherlands and Spain and was valued by researchers for its flexible
mixed-method format that could be used to discuss complex land use
questions and elicit land use futures. Positive user experience encour-
aged enthusiastic participation and resulted in deep engagement.

4.2. Merits of using illustration-based interview methods

Based on our experience, we reflect on the merits of using
illustration-based interviews to support land management visions in
general and STREAMLINE specifically. We focus on saliency, credibility
and legitimacy which are often noted as three competing priorities in
sustainability research in general (Cash et al., 2003), including visioning
methods (Rounsevell & Metzger, 2010).

4.2.1. Credibility — Scientific adequacy of the methods

There is a wealth of visual methods to understand place, identities,
hopes and feelings (e.g. McOmber et al., 2021; Barley & Russell, 2019).
Visual images are commonly used as a springboard for discussion using
both research-driven and participant driven pictures (Bryman, 2021).
These methods work particularly well with less powerful groups in so-
ciety, evoking new information, focusing on what is important to the
participants, and encouraging personal conversations that ease rapport
between researchers (Figoureux & van Gorp, 2021). While photographs
are commonly used (i.e. photo-elicitation), drawn illustrations can more
easily control semantic noise (e.g. influencing choices based on quality,
perspective or weather conditions in the photograph) and therefore
suited to discuss general phenomena. In a critical reflection of cartoon
elicitation, Figoureux and van Gorp (2021) emphasise the importance of
pre-testing to avoid negative stereotyping and participant understand-
ing of the drawings, facilitation skills of the interviewer, and prepara-
tion, including preparing probing questions to stimulate reflection.

The visual nature of STREAMLINE sparked curiosity among partici-
pants and helped to make complex topics accessible. We found the
illustration-based approach was effective in engaging participants and
that the explicit consideration of participant experience in the research
design avoided research fatigue. Most of our participants were from
rural communities, who are disproportionately selected for research and
consultations in land use decisions, potentially contributing to ‘research
fatigue’ (Jacquet et al., 2021). The informal illustration-based nature of
STREAMLINE sparked curiosity, and when STREAMLINE was intro-
duced following traditional research format (in G) participants were
energized and discussions reinvigorated. The power of illustration and
graphic design to attract interest is well-established in advertising and
the awareness benefits of illustrations in communication and outreach of
complex scientific insights is growing (Day, 2019; Madhusoodanan,
2019). Our experience demonstrates how illustrations helped in
attracting interest, explaining and communicating complex issues and
supports the elicitation of land management visions.
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Ilustration-based interviews for land visions are an innovative
method that could be used in a broad range of contexts to discuss
difficult topics. Like Figoureux and van Gorp (2021) who used cartoons
to discuss radicalisation in Muslim communities in Belgium in in-
terviews and focus groups, we found the approach effective to discuss
sensitive and complex topics with vulnerable groups whose voices are
often ignored in land management discussions, including young people
(P) and rural residents (all). And while the illustrations have a playful
appearance, they facilitate reflection about difficult trade-offs and
controversial land uses (e.g. recreation pressure (K,S) industrial agri-
culture (I,P) and forestry plantations (P). We do note STREAMLINE was
developed and used in a rural western European context, which is re-
flected in the topics, landscapes and stereotyping (Fig. 4). Illustrations
will need to be revisited and tested for environmental and cultural
relevance in each application, especially in non-Western settings.

4.2.2. Legitimacy — Incorporation of divergent values

Achieving sustainable and just futures requires recognition and in-
tegrations of diverse values of nature and nature’s contributions to
people in decisions making (IPBES, 2022). Evidence suggests that
environmental planning that includes more stakeholders at earlier
stages increase trust and perceptions of legitimacy and fairness (Jentoft,
2017; Lecuyer et al., 2018) especially when elicitation methods are low-
barrier and holistic (Fritsch & Newig, 2012). Low-cost, low-barrier and
context appropriate participatory methods can produce actionable
knowledge to support policy decisions (Jagnnathan et al., 2020).
Furthermore, consolidated visions derived from participatory processes
help to understand common ground and tensions and inform discussions
and decisions about future land management (cf Burton et al., 2019). As
noted above, we found that illustrations made STREAMLINE engaging
and the interview process enjoyable, making the approach suitable for
working with professional stakeholders, the public, and underrepre-
sented or marginal groups.

STREAMLINE interviews are also inherently inclusive by designing
the canvases around the participants’ lives. This allows participants to
control the conversation and shape the narrative about their desired
future. Allowing participants to see beyond the black and white of
environmental issues allows feelings of frustration are reduced (Rouil-
lard et al.,, 2014) and opens a more collaborative discussion (Leavy
2017). Furthermore, by presenting participants with a digital booklet of
their completed canvases following the interview, they receive a
tangible reminder of the conversation. This provides a basis for
continued stakeholder engagement and ownership of the research
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process and outcomes, aiding trust (Lemos et al., 2018). Many partici-
pants expressed gratitude for the interest in their personal views,
including a teenager in P who said: ‘Thanks for taking young people’s views
into account!’.

Of course, the ultimate legitimacy of the research depends on how,
why and by whom the interviews are designed and conducted. Testing of
the illustration has already been discussed but there are other design
considerations that must be considered to ensure divergent values are
indeed incorporated. Sample design and careful stakeholder mapping
(Durham et al., 2014) should identify who to include, how to reach out,
and how to build trust and overcome initial hesitation. Facilitation
should consider the appropriateness of the interview setting (e.g. con-
venience and familiarity for the participants) and potentially the inter-
viewer attributes (e.g. considering attributes such as gender (Deitch,
2020) or class (Bryman, 2021)). Our experience shows that with careful
preparation STREAMLINE can incorporate, compare and contrast
diverse perspectives about desired future land management and
conservation.

4.2.3. Saliency — Relevance for decision makers’ needs

There are great expectations of participatory practice, including
generating shared understandings and building adaptive capacity
(Jagnnathan et al., 2020). Land management organisations increasingly
acknowledge the need for engaging diverse stakeholders to achieve
equity and justice outcomes to achieve sustainability and conservation
commitments (e.g. the United Nations Sustainability Development
Goals). And the recent IPBES Values Assessment (IPBES, 2022) explicitly
calls for better recognition and uptake of nature’s diverse values in
political, economic and socio-cultural decision-making to advance the
complementary objectives of justice and sustainability. Land manage-
ment and conservation visions can help decision makers to recognise
and understand the multiple values of nature and land (Raymond et al.,
2022; Lo et al., 2022; Burton et al., 2019; Perez-Soba et al., 2018).

Our studies aimed to understand land management and conservation
to support policy and planning (Table 1), but as research projects they
were not embedded within a planning cycle or designed to inform spe-
cific decisions. Decision-makers were participants in I, K and S, but we
are not aware of any specific impact from our studies, partly because
project funding ended preventing follow-through activities. Neverthe-
less, the follow-up survey in S, sent out a year after the interviews (55%
response rate, n = 20), found that respondents thought STREAMLINE
could support the monitoring and evaluation stages of the planning
cycle and that it was a suitable communication tool (Lopez-Rodriguez
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Fig. 4. Example illustrations of land uses and activities that worked well in our studies but may not appropriate in other contexts.
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et al., 2021). And a project officer working for an NGO in I expressed
that they were greatly encouraged by the public support for local nature
and the potential managed realignment of the river Forth (personal
communication, July 22, 2019). Our findings support evidence from a
complementary choice experiment (Liski et al., 2019a), but complex
land governance in the region illustrates the complexities of achieving
change even when there is public support (Liski et al., 2019b). Our
experience illustrates the challenges for academic research to influence
land management due to nearly inevitable mismatches between project
timing and resourcing and the planning cycle.

It has been more widely observed that insights from credible and
legitimate participatory methods do not necessarily impact land use
decisions. For example, Brown et al., (2020) found that after two de-
cades of participatory mapping, mapped place values are shown to be
predictive of the potential for land use conflict and resolution but there
was little evidence to suggest this informed decision-making for a va-
riety of systemic political and organisational barriers. Despite high-level
commitment to public participation in decision-making (e.g. the Aarhus
convention) and evidence-based decision-making (e.g. the ISO 9001
standard), even the best approaches will struggle to improve land
management if organisational structure, capacity and resourcing are
inadequate (Walsh et al., 2019). Despite these challenges, there is
increased interest in inclusive conservation (Raymond et al., 2022) and
integrated, adaptive and participatory planning (Nadin et al., 2020)
requiring further development in participatory methods to support
resource constrained planners.

We found that STREAMLINE has numerous desirable attributes to
support decision-makers, including the positive participant experience
and ability to address the complexities and nuance of land management
and conservation. Eliciting commonalities as a starting point, rather
than striking at conflict, could improve social acceptance of land use
decisions (Chapman et al., 2019). The ability to stimulate social learning
by improving understanding and broadening perspectives needs further
testing but would be especially valuable where controversial or
disruptive conservations strategies are being considered, e.g. rewilding
(Butler et al., 2021). Based on our experience, we believe that
STREAMLINE is a promising approach for stimulating engagement and
gaining understanding of diverse values and could form a useful early-
stage participatory tool to inform decision-making by anticipating
levels of support or resistance for envisaged policy and plans.

5. Conclusions

Land management and conservation visions help to understand
common ground and tensions among citizens and stakeholders. We
found that illustration-based interviews were effective to stimulate
discussion about these sensitive and complex topics and provide an
engaging and inclusive way to understand visions and values of diverse
groups of stakeholders, including hard to reach groups such as young
people. By using illustrations within mixed-method semi-structured
narrative interviews, STREAMLINE is a novel approach to understand
desired future land use.

Our four studies demonstrate that STREAMLINE is a promising
illustration-based interview methodology than can make semi-
structured interviews about land use issue accessible and fun. Partici-
pants liked the informal visual format, which reduced pressure and
increased comfort helping them think and reflect about complex topics.
They also valued being listened to and having the opportunity to share
their views. Researchers appreciated the ability to triangulate rich
qualitative data with a variety of quantitative measure through the
mixed-method format and the flexibility to adapt the canvases to suit
their research aims. Positive participant experience made facilitation
easier, and the strength of participant engagement was stimulating for
the researchers. To fully understand and evaluate how STREAMLINE can
support land management and conservation, the approach should be
embedded in the early stages of regional planning with sufficient
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resource to evaluate its merits through the planning cycle.

The credibility and legitimacy of illustration-based interviews will
ultimately depend on specific research design-decisions and testing,
which can make the approach more resource intensive than conven-
tional interviews. While organisational barriers should be considered
realistically, illustration-based interviews could have high saliency by
providing useful and usable insights that strengthen land management
policy and planning.
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