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Executive summary

e This report introduces a directory of key intervention methods most suitable for
biodiversity decision making contexts.

e We used a targeted approach to the mapping of intervention methods, combining
scoping the literature, expert input, and narrative review.

e The directory contains 100 intervention methods, organised across three main
categories: experiential games; framing and nudging experiments; and creative,
arts-based and deliberative methods.

e Prioritisation has been given to methods capable of triggering change at the
‘deeper’ levels of worldviews, values, beliefs, norms and attitudes.

e As an analytical accompaniment to the directory, we propose a Reflexivity-
Contextualisation matrix. The matrix facilitates understanding of the
contextualisation of interventions and how social transformations can occur in
broader terms.

1 Introduction

While we have broad acknowledgement that there is need for transformative social
change to address the ongoing and deepening biodiversity crisis (IPBES, 2019), there
is little discussion on how to achieve such a change. The question addressed in this
report is to what extent we can conceptualise and create a working directory of
intervention methods for triggering social change at various intrapersonal,
interpersonal, and institutional levels towards improved states of biodiversity.

There are several strands of literature that are particularly relevant for addressing this
question and here we particularly focus on the scholarship around societal
transformations and leverage points for interventions. Existing studies on
transformative change generally focus on understanding what transformative change
is and, for example, the potential of various leverage points in a (social-ecological)
system to facilitate such change (Meadows, 1999; Abson et al., 2017; Angheloiu &
Tennant, 2020; Davila et al., 2021; Leventon et al., 2021; Mupelele et al., 2021;
Horcea-Milcu, 2022). One of the overall arguments in this literature in the last decades
of research has been that change in deeper-level leverage points such as paradigms,
mindsets, norms, and alike, have greater potential for transforming the system at more
fundamental levels. In contrast, as the literature argues, change at more “shallow”
levels, such as introducing technical measures, tax and incentive policies, without the
internalisation of norms or without change in levers at deeper level, will not in the long
term provide the sustainable forms of transformative change that are required.

At the same time, though, the question of social change is not new per se. There is a
vast literature addressing many relevant questions of social change (see e.g. North,
2005; Williamson, 2000 for debates on broader understanding of various levels of
social change), but often it is very fragmented across disciplines and practice.
Applicable disciplines with relevant knowledge can hardly be listed in an exhaustive
manner, yet some of the social sciences, humanities, as well as newer disciplinary
areas at the interface of natural and social sciences, have been dealing with the
questions of social change for a very long time. This is particularly relevant, for
example, for behavioural sciences and psychology at the intrapersonal level of change
(see e.g. Kahnemann & Tversky, 1979; Thaler & Sunstein, 2008), for anthropology,



sociology and human geography at the interpersonal level of change (see e.g. De
Sardan, 2008; Sztompka, 1993; Cote & Nightingale, 2012), and for political sciences,
economics, and law at the institutional level of change (see e.g. North, 2005 &
Williamson, 2000); all of which also overlap and intersect. However, the biodiversity
domain remains relatively new to these disciplines, especially at these detailed levels.
This is so despite very adjacent domains such as climate change, environment, and
nature, having received substantial attention in the last decades, including specifically
in connection with the triggering of individual-to-institutional change.

The question, then, is how to take stock of the available knowledge on interventions,
particularly at the deeper-transformative levels, capable of addressing the ongoing
biodiversity crisis (Nielsen et al., 2021). Within PLANET4B, this question is relevant to
much of the critical review work undertaken through Work Package 1 (‘Understanding
theories of decision making and intersectionality for a transdisciplinary framework of
analysis’),! as it is to the opening task of Work Package 2: Task 2.1: Map
transformative, deliberative and creative intervention methods for practice. It is the
latter of these which this current deliverable reports upon. Specifically, the purpose of
this report is to document the creation of a directory of intervention methods (hereafter
referred to as the directory) suitable for application within a biodiversity decision-
making context, at either an intrapersonal, interpersonal, or institutional level.

Notably, the term ‘intervention method’ is used in connection with the directory to refer
to methods supportive of triggering a change. Classical interventions include regulatory
(laws), market-based (policies with incentives, taxes), and advisory-voluntary
(education, awareness raising, etc.) interventions. Interventions also include methods
aimed at changing people’s perception, understanding, attitude and/ or behaviour. Our
focus, in compiling the directory, has been on identifying methods capable of
intervening in this latter grouping. The rationale behind this focus is two-fold. Firstly, in
accordance with existing literature on leverage points for intervening in a system
(Meadows, 1999), it responds to the argument that interventions targeting such
deeper-level leverage points have greater potential for transforming the system at
more fundamental levels. Secondly, in accordance with the overall purpose of Work
Package 2, the suite of methods included in the directory are intended to serve as a
practical resource for (potential) direct use within Work Package 3 (‘Learning
communities for transformative change’) and Work Package 4 (‘Synthesizing
transformative pathways and ensuring policy relevance’). As such, prioritisation has
been given to identifying intervention methods which learning communities, such as
those to be established in the PLANET4B consortium, have both the power and
capability of operationalising. Accordingly, three main sets of methods are featured in
the directory:

1. Transformative methods of experiential games for social learning, behavioural
and institutional change

2. Framing and nudging experiments

3. Deliberative, creative and arts-based methods

The remainder of this report is structured as follows. Firstly, we document the approach
taken to compiling a database which provides the foundation for the directory.

! See especially Deliverable 1.2, 1.3 and 1.4.



Secondly, we present the results arising from Task 2.1 — namely, the directory
(included as Annex 1), together also with an accompanying summary descriptive and
preliminary analysis, addressing the nature of the entries contained within the directory
and their potential purpose for use within the context of the PLANET4B project. Thirdly,
we reflect on the limitations of the directory as it currently stands. Fourthly, we conclude
and outline the next steps in relation to the directory.

2 Targeted mapping of intervention methods

The directory (and accompanying database) has been compiled using a targeted
approach to the mapping of intervention methods both inductively and deductively,
combining scoping the literature, expert input, and narrative review where the focus
was on targeted review and mapping of the variation of interventions from both
theoretical and practical perspectives (Bryman, 2016; James et al., 2021).

In the case of expert input, we drew upon the rich transdisciplinary knowledge and
expertise of consortium partners, including those with previous experience of directly
applying individual intervention methods in relevant research contexts (i.e. orientated
towards addressing issues of biodiversity, intersectionality, behaviour and/ or
transformative change). For the review of existing literature (and also, the subsequent
provision of example references within the directory), we have included both peer
reviewed work and grey literature. The overall task has, though, been restricted to
mapping of intervention methods which fall within the above stated three main method
sets of PLANET4B (i.e. (experiential) games; behavioural framing/nudging
experiments; deliberative, creative and arts-based intervention methods). The
remainder of this section provides further methodological detail on the five main stages
of this task: (1) Scoping review in accordance with consortium partner expertise; (2)
multi-source targeted review; (3) supplementary literature review; (4) mapping
workshops; (5) creation of directory.

2.1 Scoping of interventions in accordance with partner expertise (stage
1)

The objective for the first stage was to identify and record basic information on
intervention methods with which one or more members of the consortium had existing
experience of using. Although, as part of this stage, partners were asked to indicate
the applicability of each proposed method to biodiversity decision-making contexts,
they were also directed not to restrict themselves in this way.

Building on an introductory session for Work Package 2 held during the opening
consortium meeting (December 2022), the Task 2.1 programme of work was initiated
in January 2023, with all participating partners invited to attend an opening workshop
at the beginning of February. During this workshop the various envisaged stages of
work were first presented (by the task leads) and discussed in outline, with workshop
attendees’ more detailed attention then being directed towards the first stage of
targeted review. In support of the latter, task partners were introduced to and asked to
review an excel sheet (‘Intervention method’) which had been pre-formatted by the task
leads (see Figure 1 below).



Following minor revision (namely, the addition of a column identifying the partner
contributing each method entry) the excel file was agreed upon by all task partners.
The partners were then given a two-week period (in immediate follow-on from the
workshop) in which to insert methods into the file. Figure 1 (below) displays the guide
instructions for inserting intervention methods, together with a list of categories against
which data was gathered.

Instructions:
In the "intervention method" tab, please add:

e Additional methods to the "Intervention Method" tab that you DO NOT see yet
in the table.

¢ If you added an additional method, please fill out the whole row.

e If you provided a new method and are aware of the relevant scientific
article/grey literature (column H), you can already go to the "scientific article"
tab and fill out the columns there.

e If you have an article for a method already listed add ONLY the article name
to column H on the "method" tab, and fill out a new row on the "scientific
article" tab.

e Please use N/A when the specific column is not relevant.

Data gathered:
1) Name of contributing partner [with experience of using method]
2) Name of intervention method
3) Type:
o Experiential game
o Nudging and framing experiment
o Deliberative, creative, arts-based intervention
o Other
4) Description (context, method elements, use, target group
5) Knowledge of previous use within a biodiversity context and/ or opinion on
relevance for use within PLANET4B
6) Intersectionality consideration
7) Previous evidencing of impact
8) Any other comments

Figure 1. Instructions and data gathered during Stage 1 — scoping review of intervention
methods. Source: Authors own work.

After the initial two-week period had passed task partners were directed to move on to
assisting with the next stage of the process (see below).

2.2 Multi-source targeted review of intervention methods (stage 2)

The objective for the second stage was to undertake a targeted review of literature with
the aim of identifying and completing a preliminary evaluation on the utility of the
intervention methods identified during stage one. This stage was also further informed
by the existing expertise and experience of participating partners in the use of
individual nominated methods.



Following a series of three internal planning meetings between the task leads, a
second formatted excel sheet (‘targeted mapping’) was added to the Task 2.1 excel
file and distributed to all participating partners (March 2023), together with detailed
instructions on how to complete this stage of the task. The instructions — which were
accepted without revision by all partners — were as follows:

l.

I1.

1.

IV.

Begin by taking a moment to critically reflect on the following two questions:
A. What interventions have the highest transformative potential for
societal change?
B. What factors serve to shape the extent to which an intervention
method can trigger transformative change?

Guided by your thoughts in response to the above questions, your own
knowledge and experience, &/or review of the literature, please now identify
between three and five intervention methods which you consider capable of
contributing to a transformative change.

e In making your selection, please choose intervention methods which fall
within the three main method sets of PLANET4B (i.e. (serious) games;
behavioural nudging & framing; creative & deliberative methods).

e You may find it helpful to review the list of intervention methods previously
identified by this group (see ‘intervention method’ sheet of the excel file) —
although should you wish to select a method not yet listed on that tab, this
is also fine).

e The methods you select do not need to be ones which you yourself have
previous direct experience of (e.q. you may prefer to use this task as an
opportunity to review the literature for a intervention method which is new to
you but which you may like to apply within your associated PLANET4B case
study), but if it is the case that you lack direct personal experience then
please also add a note to this effect in the associated ‘additional comments’
column of the excel tab.

Using the ‘Targeted mapping’ sheet of the T2.1 excel file begin by adding your
institutional name and a list of the intervention methods which you will be
mapping.

Select intervention methods which have not already been selected/ listed on
this sheet by other Partners.

For each intervention method, supported by your own review of literature
(including academic peer reviewed and other online resources) identify and
enter into the spread sheet information [see Figure 2 below] on up to four articles
addressing either all, some or one of the following article types (e.g. you may
prefer to include four seminal articles only; or one seminal and three
transformative change articles (etc)):
e A seminal (or seed) paper that infroduces the description or discussion of
an intervention method.
We define a seminal/ seed paper as an initial piece of evidence, a
comprehensive guideline, & or a highly cited article that presents an
important or influential idea within a particular discipline.



e A more detailed example (if one is available) that presents an intervention
method being used in a biodiversity context (not necessarily linked to a
seminal paper).

If you use an abstract database (such as Scopus or Web of Science) it
would be useful to include ‘biodiversity OR wildlife OR nature OR
conservation OR environment’ in the search to ensure you capture
evidence in which ‘biodiversity’ is implicit rather than explicit.

e A more detailed example that presents an intervention method being used
to bring about transformative change in any context (i.e. not limited to
biodiversity).

e An example that presents an intervention method being used to empower/
enable a targeted set of participants (i.e. demonstrating potential to address
the intersectionality dimension of PLANET4B.

If you use an abstract database (such as Scopus or Web of Science) in
the case of widely cited methods (e.g. photovoice, exhibition) you may
need to include as a search term a specific intersectional grouping (e.g.
gender, women, disabled, minority, ethnic, youth) in order to return a
narrower/ more targeted set of results

In addition to the above, should you wish to add any additional articles and/ or
online resources about the intervention method (be they academic/peer
reviewed, ‘how to guides’, reports, blogs or other) that you found to be
inspirational or of great interest, or of relevance for PlanetdB, please feel
welcome to do so (in the final column of the excel sheet).

In the case of Step | of the above instructions, the purpose of asking the partners to
begin by reflecting on the two opening questions was two-fold. Firstly it was to
encourage them to select methods for review which they felt held clear potential for
achieving transformative change (with the only limiting factors here being to choose
from within the three main project method sets and to avoid selecting a method for
which a review had already been completed by another partner); secondly it was to
encourage them to think critically not only about the transformative power of a method,
but also as an integral dimension of this, about the range of factors with potential to
effect its level of impact and effectiveness in action. In addition to such aspects being
important for the purposes of completing Task 2.1, this critical review of existing
methods was also an opportunity for all task partners to further their own knowledge
and expertise in preparation for the subsequent application of methods featured in the
directory later in the project. It was also for this same logic that (as detailed in Step |l
above) partners were free to select from methods with which they had existing direct
experience, methods identified during the first stage of the task (see above), methods
which had not been included in the first stage of the task (e.g. for the fact that no partner
had previous knowledge or experience of using it), and/ or methods for which they had
no previous experience in using, but were nevertheless interested in critically
considering in connection with the aims and objectives of PLANET4B.

Figure 2 (below) contains a list of all the database category headings which partners
were requested to complete for each of their selected methods and corresponding
(four) literature articles. In the case of the first six data categories partners were
required to enter descriptive information only (as open text). For the seventh category,
they were required to assign descriptives selected from fixed choice lists; in the case



of ‘degree of impact/ effectiveness’ and ‘practicality to implement’, this involved ranking
their individual proposed methods as either ‘high, medium and low’. Whilst the
reference point for completing the seventh data category was the accompanying cited
literature article, it is acknowledged that these entries (together also with the overall
selection of four reference articles) were subjective choices on the part of each
individual partner. The same applies for the eighth data category in which, in addition
to being informed by their targeted literature review selections, partners may also have
drawn on any existing first-hand experience.

Data captured:
1) Project partner
2) Name of intervention method
3) Type of supporting article:
o Seminal
o Biodiversity
o Transformative
o Empowering
4) Article information noting the intervention method (authorship; date of
publication; title; abstract; journal/ platform published; DOI/ weblink)
5) Article selection method (already known to researcher/ used to inform their
existing work; systematic literature review)
6) Intervention method setting
o Study context
o Objective of using the intervention method
o Target group involved
o Time frame (time period intervention was used)
o Specific tools/ resources needed for intervention methods
7) Type of (transformative) change
o Outcome/ type of change
o Level of change
= Intrapersonal
= Interpersonal
= |nstitutional
o Degree of Impact/ effectiveness

» High
= Medium
= Low
o Practicality to implement
» High
=  Medium
= Low

8) Assessment of overall applicability to PLANET4B
9) Any further comments
10)Any additional recommended resources

Figure 2. Data gathered during stage 2 — targeted mapping of intervention methods.



2.3 Identification of gaps and supplementary literature review (stage 3)

The objective for stage three was to both cross-check and, where required, fill any
gaps in the coverage of intervention methods recorded in the database during Stages
one and two. This was approached as follows:

- Firstly, the task leads completed stage 2 of the task for all the remaining
intervention methods which had previously been identified by partners during
stage one of the task, but not then selected and subjected to a targeted literature
review during stage 2 of the task. In the case of these additions a note was also
added into the database to this effect.

- Secondly, the task leads added additional intervention method entries to the
‘targeted mapping’ sheet of the database (i.e. exceeding the three to five entries
per partner observed by the rest of partners) and completed the corresponding
targeted reviews.

In the case of the deliberative, creative and arts-based methods these additions
comprised of methods which were either (a) already known to the task leads (although
in several cases they were not methods with which they have direct previous
experience of using), or (b) which were identified during an additional supplementary
snowballing literature review using the literature identified during stage 2 as our start
set (Wnuk & Garrepalli, 2018).

To assess additional relevant behaviour science methods in relation to e.g. nudging,
framing, social norms, emotions, two key review articles on the behavioural aspects
and pro-environmental behaviour (Balmford et al., 2021; van Valkengoed et al., 2022)
were assessed. These articles were the results of an online search on biodiversity or
pro-environmental behaviour relevant keywords. These articles were deemed as the
most relevant, gap-bridging documents because they provided an overview of relevant
interventions in a systematic way.

For complimenting the list of games as an intervention method, several articles with
review of games (narrative and systematic) were studied with the focus on games as
an intervention method to facilitate social learning, both in abstract contexts (e.g. public
goods game, common pool resources game, etc.), and in contexts that are adjacent to
biodiversity domain (particularly, nature, environment, sustainability, water, land,
forests, fisheries). Further, an additional search in Web of Science was conducted to
make sure relevant articles particularly focusing on biodiversity were captured (with
the search string [‘game” (Topic) AND “biodiversity” (Topic) and “intervention” (All
Fields)].

The supplementary review confirmed the comprehensiveness of the intervention
methods listed within the database.

2.4 Key theories and (intensive) case study mapping workshops (stage 4)

In parallel to completing stage 3 (above), the contents of the database and final
composition of the directory have also been shaped by information gained through
involvement of the 2.1 task leads in two additional workshops. Namely, the first Task
1.4 workshop on ‘key theories of behaviour, decision making and change’ and, the



‘intensive case study (online) mapping workshops’ (which were jointly run by the leads
for Task 2.1 and Task 3.1). Whilst the former included representation from all partners
across two duplicate sessions (see Deliverable 1.4), the latter involved individual
sessions with each pairing of intensive case study lead partners and associated lead
research partners (namely: FUG and IFZ; OOF and NINA; CGE and MLU; FiBL; DC
and CU). Further account of how these workshops contributed to shaping the directory
are provided in section 3, below.

These workshop discussions further contributed to our collective understanding of the
types of issues with which the intervention methods would need to support
engagement. They also served to highlight particular target groups with which
intervention methods would need to be aligned (including, e.g. children; physically
disabled; ethnic minorities) and accordingly associated points of methodological
complexity requiring specific consideration (e.g. limits in ability to read, write and/ or
converse in the national language of the case study country; limits in types of terrain
able to navigate (in case of outdoor methods) (etc)).

2.5 Report writing and creation of the directory (stage 5)

Stage 5 of this task involved compiling the directory and writing this associated
deliverable report. Both activities were undertaken by the task leads, with peer review
from one of the task partners (RU).

The directory (which is included as Annex 1) has been compiled using the following
category headings:

- Name of intervention method

- Short description

- Purpose

- Example Reference

- Potential for transformative change (High/Medium/Low)
- Practicality (High/Medium/Low)

- Note

In compressing the original database categories to the above refined list, the intention
is to make the directory accessible and attractive to a range of different users. As such,
it was felt important to balance the number of individual method entries with the amount
of information available on each. The aim for the directory, at this stage of the project
at least, is that it acts as a simple first-point-of-reference resource, for use by academic
and practitioner partners alike. The expectation is that all partners will begin by
reviewing all individual method entries contained in the directory, before then making
an assessment as to which methods and they would like to trial within their respective
case studies. Further information on how this will be facilitated is included in the next
steps section of this report (see 4.1, below).
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3 Results: Compiling the directory of key intervention
methods

3.1 Understanding the directory

The combined use, within PLANET4B, of the three main method sets (together also
with a range of more traditional social science research methods) has the potential to
make a combined contribution to both knowledge and action. That is, they are
potentially capable of:

i) advancing our understanding of the diverse perceptions, awareness and
meanings of biodiversity in current societal circulation, the resulting behaviours
and motivations around biodiversity prioritisation, and also how they shape (or
indeed fail to be accounted for within) biodiversity decision making. This
includes better understanding the extent to which such variations can be
mapped on to the intersectional characteristics and identities of individuals or
whole groups in combination with the socio-political and environmental settings
in which they live out their everyday lives; and,

ii) bringing about a (positive) change in the way in which biodiversity is perceived,
understood, valued and behaved towards by individuals, groups and
institutions. It is in this sense that they are also understood as generative and
transformative.

Notably, however, throughout this results section we make repeated reference to the
‘potential’ utility of individual methods (and indeed whole method sets). What became
clear from the targeted mapping process is that their ultimate effectiveness and
suitability (i.e. the extent to which it is able to both advance scientific understanding
and render a transformative change amongst participating individuals) will vary in
accordance with the specific characteristics and context of each individual research
setting. This includes the relational dynamics of study participants (in the case of group
activities) and alongside the relational dynamics between study participants and
research team. Other relevant factors capable of influencing their usability include, for
example, time availability (on the part of research participants as well as researchers),
demographic of targeted participants, size and socio-cultural composition of the group,
availability of supporting resources, the skills and facilitation capabilities of the
researchers, and even — in the case of outdoor interventions — the weather!

Nevertheless, the targeted mapping of intervention methods has still resulted in the
identification of a considerable number and range of individual methods (also
techniques and approaches) with the potential for contributing to transformative
change at either an intra-personal, inter-personal or institutional level. This is
particularly so for the deliberative, creative and arts-based methods set. The current
collection featured in the directory (see Annex 1) includes altogether 100 methods
which can be classified as:

- 29 experiential games methods;

- 11 nudging, framing, social norms, emotions relevant methods;
- 60 deliberative, creative and arts-based methods.
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As noted earlier, in compiling the directory (and accompanying database), we have
been especially interested in identifying intervention methods capable of triggering
change at the deeper levels of the "lever" — worldviews, values, beliefs, norms,
attitudes, etc. Furthermore, in accordance with the need for better understanding (and,
in turn, acting upon) the relationship between biodiversity loss, intersectionality,
plurality and behaviour change (IPBES, 2019), we have also sought to identify
methods which give space and recognition to plural values and to the needs and voices
of under-represented subjects. Such methods feature within the first (experiential
games) and third (deliberative, creative and arts-based) of the three method sets.

To our knowledge this is the first directory of intervention methods specifically
addressing the above-mentioned methods sets in the context of identifying methods
suitable for application within a biodiversity decision-making context. Notably,
however, as per the living nature of this resource, and also the likelihood that new
methods will surface during the lifetime of PLANET4B, it is unlikely that the current
version of the directory will prove to be definitive.

3.2 Preliminary mapping: introducing the Reflexivity-Contextualisation
Matrix

As an accompaniment to the directory, we also take the opportunity to present some
preliminary analysis of the range of methods featured in the directory. Whilst this
analysis has primarily been undertaken for the purpose of supporting the internal
transition to the next task of work package 2 (Task 2.2: Align methods to intersectional
and biodiversity challenges of individual case studies), it is thought to also have wider
(public and theoretical) value.

Building on own expertise of the authors (Falk et al., 2023; Franklin, 2022; Soliev et
al., 2021; Zolyomi, 2022; Zolyomi et al., 2023) and literature on interventions and social
change (e.g. Meadows, 1999; Williamson, 2000; North, 2005; Thaler et al., 2013;
Cialdini & Jacobson, 2021; van Valkengoed et al., 2022; Janssen et al., 2023) we argue
that understanding of transformative interventions most suitable for biodiversity
decision-making contexts requires an understanding of 1) contextualisation of
interventions and 2) how social transformations can occur in broader terms. We
propose a Reflexivity-Contextualisation Matrix for facilitating such understanding.
Figure 3 illustrates a continuum of interventions that range from interventions in
abstract contexts or contexts that emphasise relationships in a society in general to
interventions highly contextualised for biodiversity explicitly emphasising relationships
around biodiversity, nature, environment on the ground. The assumption here (and of
PLANET4B) is that most challenges related to the prioritisation of biodiversity in society
(such as those rooted in intersectionality) in some ways stem from deeper and often
non-biodiversity related social issues. This includes, for example, what values,
traditions, customs prevail in a society, how these values shape how we govern
ourselves and various issues as a society, and what the resulting power structures are,
all of which can have defining implications on to what extent biodiversity is high on the
societal agenda as an issue (see also Cikara et al. (2022) for debate on the need to
integrate richer context in social psychological research). As such, abstract
interventions, such as continuous discussions, deliberations, events that are meant to
make us re-think the prevailing and more fundamental discourses in a society at a
given time (gender, religion, ethnicity, race, age, culture, disability), can be relevant for
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all representatives in a society and outcomes are more intangible. Highly
contextualised interventions on the other hand aim to facilitate change with a very
specific or close focus on biodiversity, nature, environment, with specific groups of
stakeholders as participants in the decision-making processes, and often in specific
locations. Here the interventions such as stakeholder workshops, joint scenario
building activities, actions involving co-creation or co-transformation of space, citizen
deliberations and alike, take place on the ground within the contexts where
transformations are desired, and the outcomes are more tangible.

Transformation through reflexivity
(often conscious and intentional, emphasises mental
processes and higher-order thinking processes)

Abstractartbasedand —— T S S——r
creative interventions i - sz

(e.g. mindfuliness and Creative interventions 2
meditation, poetry, music, mixing lab and place

performiances) (e.g., living labs, nature interventions
immersion, night hikes) (e.g, citizen assemblies,
citizen juries, deliberative
/ - i workshops, transition towns)
/ \

/ / \
/ / Role-playing games X
/ / (e.g., Dirtystuff I, Offshore \

Wind Farm Negotiation)

Prevailing focus: Interpersonal change

Prevailing focus: Intrapersonal change
| |

[ ‘ Board/card and mixed

| ‘ games with strategy

{ \ (e.g., Lords of the Valley,
Ecosystem)

/ ‘,‘“ Contextual

i oei= -
/( In-person behavioral games
\ (e.g., irrigation game, fishery

\
\\
| game, groundwater game,
\ \ forestgame, cardversion  /
\ ) Port of Mars game) /
& L ya
¥
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/around biodiversity)
S

e
-
/\ (highly contextualized for biodiversity,

/

-
Abstract / N
/ Online games
(other abstract or relevant contexts, \\[ (e.g. Port of Mars)
emphasises broader relationships [T

beyond biodiversity)

Lab and artefactual
experiments
(e.g., Public Goods Game;
Trust Game)

L4
Building capacity and

\d motivation
" (eg. training, increasing local
" pride, providing feedback, goal

setting, rewards and penalties) 3 ,/—//"‘\

|
Social norm nudges
(e.g., descriptive,
injunctive, |
dynamic norms) |

\ /
\ Nudging and framing /
\ (e.g., simple information /
‘\ presenting attributes in

different order or highlighting
positive or negative)
I
Prevailing focus: Institutional change

s

Transformation through choice architecture
(can occur without conscious awareness or intention,
emphasises default processes)

Figure 3. Reflexivity-Contextualisation Matrix for conceptualising transformative interventions
focusing on games (blue), nudging and framing (green), and arts-based, creative, deliberative
methods (red). Source: Authors’ own work.

Finally, a further valuable aspect of thinking about transformative interventions using
the contextualisation spectrum is that it provides signals in terms of the resources
required for the interventions. Highly contextualised interventions tend to require more
engagement on the ground at a specific location to ensure involvement of specific
stakeholders and development of details that accurately represent the reality (e.g. if
interventions take place in Halle about social transformations related to biodiversity
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prioritisation in or through urban gardens, contextualised interventions will mean
names, places, circumstances reflect the situation on the ground).

We further argue that transformations in a society can occur in a continuum between
1) change at deeper levels of social change where change is conscious and intentional
and the focus is on mental processes and higher-order thinking, such as rethinking
assumptions that are often taken for granted, engaging with the challenges, critical
thinking, and problem solving; and 2) change at levels where change can occur without
conscious awareness or intention — for example, in response to new default processes,
such as a new regulation (or how it is presented) that might expand, restrict, reorganise
available choices. Transformations through more reflexive, conscious, intentional
change thus occur from the bottom up, in the sense that where individuals, groups or
a society, develop deeper beliefs about what is valuable, they then begin to shape their
behaviour and devise their institutional arrangements accordingly. Whilst
transformations through choice architecture occur rather from the top down, in the
sense that continuous external stimuli and carefully crafted default choices largely
define the availability of choices and more importantly the likely choices integrating
them into every-day life and on a mass scale.

This categorisation of transformative interventions helps us to make further sense of
different groups of interventions in terms of their prevailing focus: intrapersonal,
interpersonal, and institutional change. Highly abstract interventions with the purpose
to trigger deeper reflections about issues at hand (not about specific people, places,
or issues in particular) primarily focus on intrapersonal change. The more
contextualised the interventions become (about certain people, certain places, certain
issues) the more they centre around interpersonal change, where specific relationships
between individuals, groups, communities take the prevalent focus. Interventions that
focus on achieving transformations through changes in choice architecture, whether
they are about certain people, places, issues or not, often focus on institutionalising
the desired change, that is making certain actions a default choice formally or
informally. We suggest this analytical approach for facilitating our understanding of
transformative interventions conceptually and not as precise and exclusive categories.
All these categories often overlap and intersect, and while distinction is useful for
understanding and analysis, any selection of transformative interventions should
consider various combinations of interventions.

3.3 Limitations

Certain limitations regarding this task should be considered. Our primary classification
of methods (creative methods, serious games and nudges, framing, etc.) was applied
as we considered these methods to be more suitable to induce changes in behaviour
with a higher leverage factor, especially when used in mix with each other. Accordingly,
in our directory certain, especially institutional level-relevant methods (e.g. policy-
regulatory, market-based instruments) are not noted, as our scope was on the
suitability to Work Package 3, which will mostly operates in a local/sector specific
context. Our methodology was developed to capitalise on the expertise of the
PLANET4B consortium in a systematic way. Further, the_broader set of interventions
(not only those listed in this directory) can be analysed through the introduced
Reflexivity-Contextualisation Matrix. Both dimensions of the matrix, as well as the
levels of change, can be applied to analysis of any interventions. Hence, although our

14



list of methods is primarily indicative to the knowledge of the partners and cannot be
considered exhaustive, there is an important added value derived through iterative
inductive process. Further, we chose this approach to enable and utilise entirely the
diverse and transdisciplinary background and knowledge of the different organisations
and their experts participating in the project. To counteract the potential biases of the
consortium nevertheless, we did carry out additional searches ensuring that our
database is as thorough as possible. We also want to reflect on the fact that we need
further alignment of the other, simultaneously processed, deliverables (esp. D1.2 and
D1.4 on theories) to ensure that methods of relevant theories are built into the directory.
Concerning the richness of various methods and their multiple versions, probably
thousands exist in various formats, which are not currently included in our directory.
Nevertheless, we still consider our 100 methods as an ideal starting point to be further
explored with the other Work Packages, and to additionally be honed and extended
throughout the project.

4 Conclusion and outlook

With the contribution of over 50 experts, through a series of steps and reviews, we built
a directory of 100 methods varying from horticulture workshop through serious games
on global warming to campaigns to build local pride on biodiversity. This directory will
serve as a basis for further discussion with PLANET4B case study leads, where
partners can evaluate the suitability of the featured methods or method-mixes
concerning the case studies’ context. To ensure their usability and attractiveness, the
directory will be further developed to be used in Work Package 5 and its educational
materials. Upon completion of Work Package 2 (month 36) an extended version of the
directory and the accompanying database will be shared as an Open Access resource
within the PLANET4B repository. Whereas our primary aim was to work with the case
study partners on further tailoring the methods to their needs and context, we consider
the directory as a general resource for external users also. Further, through the
Reflexivity-Contextualisation Matrix introduced here we aim to initiate a discussion on
how we understand and select transformative interventions, both in theoretical and
practical terms, beyond PLANET4B.

Our aim, going forwards, is to further optimise the coverage and utility of the directory.
In so doing, it will be treated as a living resource to which we are able to add additional
intervention methods where required. Initially, we will be guided in doing so by the
further articulation of the eleven PLANET4B case studies. Over the course of the next
six months each case will become more established. Within the support framework of
Work Package 3 they will further clarify their aims and objectives, their associated
individual programmes of work, their impact pathways, and the composition of their
learning communities (intensive case studies)/ advisory boards (extensive case
studies). This activity will, in turn, make it possible (and likely necessary) for us to
further calibrate and evolve the content of the directory towards the respective
characteristics, needs and intervention opportunities of each case. For this reason, it
is important that the directory remains under active review. Keeping the directory under
review is also important in accordance with our longer-term aim of maximising its wider
scientific and practical value for use by a range of different stakeholders out-with and
beyond the lifetime of this project.
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In terms of practical steps to be taken in support of the above:

Our immediate next step will be to circulate the directory to all consortium
partners for review.

In parallel to circulating the directory consortium partners will be invited to attend
an expert group workshop. The purpose of the workshop will be to discuss — via
both small group and plenary sessions — the relevance, utility and practicality of
the intervention methods across the individual cases. This discussion will be
further stimulated by the use of a series of simple mapping matrices (including
that presented in section 3.2 above). The workshop will help us to establish such
as: types of method for which there is greater or lesser demand within the cases;
methods which may need to be adapted in accordance with the specificities of
individual cases (e.g. biodiversity focus; intersectionality characteristics); and
also any methodological intervention needs which are, as yet, unmet by the
directory.

In follow on from the workshop consortium partners will be updated on any
revisions to the directory. This will be achieved both through targeted
communications within individual case study leads, and also more broadly by
Work Package 2 leads working closely with Work Package 3 leads (and all
associated task leads). The continued close collaboration between these work
packages will, in turn, ensure that the directory continues to act as a key
supporting resource aligned to the (evolving) needs of the individual case
studies.

Over the course of the remainder of PLANET4B we will also endeavour to keep
abreast of any intervention methods which emerge during the period. This will
be achieved via targeted review of both peer reviewed and grey literature
(including using keyword search terms and through snowballing reference
review). It will also continue to be informed by the expert knowledge of the
consortium partners.
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Annexes

Annex 1. Directory of intervention methods as of April 2023

Table A1. Directory of interventions suitable for application within a biodiversity decision making context. Source: Authors’ own work. Note:
categories and evaluative notes are based on subjective assessment of the authors derived from the expert inputs, relevant literature, and relative
to other interventions, see the full report for details.

Name of
method

Category

Creative and arts-based methods
Modelling and  Deep mapping
mapping

Mental maps
(place based)

Digital sound
maps

Participatory
3D modelling

Short description

Deep mapping is a form of critical cartography
which uses a collaborative and reflexive cycle of
research, dialogue as well as visual and written
analysis, to co-creatively capture alternative forms
of sensing, relating to and representing space.
Deep mapping can take a variety of forms, but
commonly involves artful layering of multiple
different dimensions and versions of a mapped
space.

Participants are asked to draw maps of a specified
location as a way of identifying subjective
interpretations of space.

Digital sound mapping involves the tagging of
georeferenced social media and audio data to a
digital map.

A form of participatory system modelling involving
3D modelling of a particular place, its
characteristics and features (and potentially also
any associated activities, actors, or issues).

Potential suitability for biodiversity decision-
making contexts

Deep maps capture the relational complexity of
space, often with a purpose of increasing public
awareness of what and whom are commonly
excluded from more standard forms of mapping
and in so doing, supporting social empowerment
and/ or increasing awareness of the role of nature
and biodiversity in the making of place.

When used as part of a workshop or other group
setting mental maps can support increased
understanding on different meaning and uses of
space by different social groupings (e.g. youth,
elderly, ethnic minorities, women, disabled etc)
Digital sound maps can be used as a tool for
exploring relationships between sound, place,
nature emotion and perception, with the results
used to identify (e.g.) restorative spaces and/ or
spaces with rich soundscapes of nature

The value of a 3D modelling exercise is that while
walking around the model, participants will trigger
different memories or be able to gain a more
tangible perspective of their land use.

Reference

Humphris et al.
(2022)

Goétz and Holmen

(2018)

Aiello et al.

(2016)

Rambaldi (2010)

Potential for

transformati
ve change
(High=H
Medium=M
Low=L)

L

L

L

L

Practicality
(High=H
Medium=M
Low=L)
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Creative and
participatory
workshops

Participatory
System
Mapping

Actor mapping

Journey maps

Horticulture
workshops

Scenario
Workshops

Art-making
workshops

Collage
making
workshops

A participatory system dynamics (qualitative)
modelling approach in which participants jointly
devise diagrams on a topical issue.

Involves the visualisation of key stakeholders and
the relationships between them.

Visualisation of steps/ actions/ decisions taken by
one or more actors over a specified period of
time.

Focused around practical gardening and plant
cultivation tasks, horticultural workshops facilitate
small groups of participants to engage in a social
and therapeutic activities, either as a single
session or series of sessions.

Scenario workshops comprise of facilitated group
discussion around one or more future scenarios in
connection with an issue of relevance to all
participants and in connection with which there is
a high possibility of change. The scenarios may
either be pre-formulated, or formulated co-
creatively as part of the workshop itself. As a
general rule scenarios being put forward to the
participants should be designed such that they
"have a temporal property rooted in the future and
reference external forces in that context; scenarios
should be possible and plausible while taking the
proper form of a story or narrative description; and
that scenarios exist in sets that are systematically
prepared to coexist as meaningful alternatives to
one another" (Spaniol and Rowland 2019:1).
Creative workshops involve (e.g.) cutting,
sticking, drawing, painting (etc) in combination
with individual and group reflections.

Collage making is 'the process of using fragments
of found images or materials and gluing them to a
flat surface to portray phenomena' (Butler-Kisber
and Poldma 2010: 2); it can be used to create non-

The systems mapping process fosters knowledge
exchange and also supports the development of
shared understanding plus policy
recommendations on complex and dynamic issues
Can be used as a design thinking tool, as a means
of ensuring identification of all relevant actors (in
connection with a particular issue, place, or
process) and alongside for the purpose of
analysing the relationships between them

Can be used to illustrate key points in life history
to date, or to illustrate steps undertaken/ to be
taken to achieve a particular goal

Horticulture workshops are commonly run as a
restorative activity that promote well-being, social
inclusion and practical know-how in an inclusive
and accessible manner.

Scenario workshops can be effective in
encouraging participants to become aware of
alternative, future orientated ways of addressing a
problem and also the potential consequences of
particular courses of action or inaction, over the
short, medium and longer term; they can also be
effective in motivating change

Commonly designed to be accessible to a full
range of participants, with no actual need for
formal artistic skill, the workshops can be used for
purposes of encouraging individual and collective
reflection around a particular issues and/ or
supporting the incorporation of a much richer and
more diverse range of voices, experiences and
perspectives in a research process

Collage making is widely thought of as a
therapeutic process which triggers memories and
experiences; as such it is often used to facilitate
individual and/ or collective discussion about

Lopes and
Videira (2017)

Panke (2019

Panke (2019)

Bos et al. (2016

Slocum (2003)

Vasudevan

(2020)

Butler-Kisber and

Poldma (2010)
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http://jrp.icaap.org/index.php/jrp/article/view/197/196

Cooking
workshops

Lego serious
play

Film making Participatory
and audio video

Documentary
Film making

Podcasts

linear visual representations in response to a
specified issue, question or theme.

Cooking  workshops involve participants
collectively preparing, cooking and eating together
whilst sharing stories, memories and personal
experiences associated with particular meals or
individual items of food.

Participants are encouraged to design and build
objects of their own choosing from a pile of lego,
either in response to a set question, focal issue,
or problem statement. The method commonly
involves a series of construction rounds in a
group setting.

Participatory video is centred around enabling a
group of participants (e.g. a community group; a
youth group) to plan, design and making a short
film about a subject of their choosing, working
collaboratively with a researcher and/ or
videographer. Recordings can be made using
smart phones or more specialist film making
equipment. As part of the process participants are
also taught to create story boards and to become
familiar with a range of basic digital editing
techniques.

Production, sharing and show casing of a (often
relatively short) documentary film, commonly with
direct input from a videographer or film maker

Production and sharing of digital audio 'podcast’
recordings - of varying formats e.g. interview;

sensitive and controversial issues. Collages offer
an alternative way for people to express
themselves and thus serve as a rich visual source
of data.

The workshops can be used either as an
opportunity to build trust and understanding
amongst a group of individuals regardless of the
research foci, or as a means of accessing visceral
and embodied knowledge in connection with a
particular food, health or dietary issue, belief or
behaviour.  Additional theatrical/performative
dimensions can also be incorporated into the
method with the intention of increasing the
transformative impact on participants

Lego serious play can be used to encourage
collective discussion around points of group
tension or controversial issues. It is also often used
(in either a group of one-to-one interview setting)
to support participants sharing their experience,
thoughts and feelings in connection with sensitive
issues. Lego serious play uses and prompts
creativity, reflection, imagination and problem
solving through play. In urban settings, for
example, young people can use the method to
imitate the city they live in, and with limited
resources and space, they can decide together to
address biodiversity issues in the city.

Can be used for a range of purposes, including
drawing attention to an issue, showcasing an
initiative or documenting an intervention, doing so
in a way which (commonly) prioritises the
viewpoints of the participants and also
simultaneously upskills and empowers all
participants

Can be wused to raise awareness and
understanding of a full range of socio-cultural,
environmental, economic and political issues, with
target audiences ranging from policy makers, to
industry, and to civil society

Often used with the aim of raising public
awareness and/ or understanding in a format
intended to be compatible with easy listening, high

Winham et al.

2014)

Roos and Victor

(2018)

SOLINSA Project
(2012)

Fitzgerald and
Lowe (2020)

Sage (n.d.)
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Cinema

Living Labs

Social
movements

Action
research and
action
learning

More-than-
human audio
recordings

Movie
screenings/
outdoor
cinema

Living Lab

Transition
Towns

Systemic
Action
Research

conversational; solo; and/ or types e.g.
educational; storytelling

Short digital audio recordings of the sound made
by a particular species (e.g. a call or song of a
bird) accompanied by a brief description of the
characteristics of that species.

Films tell stories, they touch and move their
audience' (Harms et al 2022). Public film
screenings can be targetted either towards whole
place-based communities, or to specific local
groups, and are often most effective when
followed by dedicated time and space for formal
and/or informal discussion (for example,
accompanied by refreshments). In the case of
(e.g.) biodiversity, wider environmental and/ or
climate change themed content, where resources
and regulations permit, holding the film screening
in evocative outdoor locations can help to further
catalyse its impact. An carefully selected outdoor
location may also support an increase in
audience attendance figures.

Stakeholders are brought together over a relatively
extended time period (from months to years)
solution-orientated generation of ideas, planning
and action in a 'real life' setting. Multiple individual
methods may be incorporated into any one living
lab, with the range and type of methods being
dependent upon in accordance with the challenge
faced, the range and number of stakeholders
involved, the resourcing of the living lab and its
participants, whether it is primarily physical or
virtual in arrangement, and the issue/ challenge
with which it is engaging.

Long term place-based citizen led transition
movement addressing multiple dimensions of
sustainable production & consumption/ behaviour
and practice at a local level (e.g. food, energy,
housing, transport, biodiversity, education, health
& wellbeing), including via the establishment of a
wide range of transformative and inclusive
community initiatives.

Systemic action research offers a research and
learning architecture for engaging large (and
dynamic fluctuating) numbers of participants 'in
multiple parallel and interlocking inquiry

existing professional work loads and/ or busy
everyday lives.

Aimed at increasing public awareness and
appreciation for the existence of a species and our
relationship to it

Public film screenings can create a perfect
stimulus for promoting critical awareness,
discussion and desire for change in connection
with key issues.

Living labs are a methodological approach for
supporting multi-actor collaboration (co-creation
processes) and as an experimental 'space' for
intervention; commonly referred to as an open
innovation system, they can either be place-
based, or organised virtually, and have as their
focus a particular societal issue or challenge (e.g.
addressing biodiversity loss).

Transition Towns movements promote citizen
empowerment, education, awareness raising and
grass roots led collaborative action for change .

Aims at identifying and acting upon the systemic
properties of complex real-world issues

BBC (n.d.)

Harms et al.

(2022)

Hossain et al.

(2019)

Feola and Nunes

(2014)

Burns (2014)
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Art and craft
based visual
communiation

Visceral,
imersive,
experiential
and mobile
methods

Reflective
Learning
Methodology

Zines

Drawing/
thematic
drawing

Seasonal
mapping/
calendars

Earth walking
(outdoor
education)

processes, across a system where issues are
interconnected' (Burns 2014).

A participatory action-learning methodology which
incorporates, through a series of dynamic and
interactive stages: i) reflection workshops to both
co-identify research questions and participatory
methods to be used during associated field
research, and to review and monitoring the
results of the fieldwork, and ii) corresponding field
based co-production of knowledge between
researchers/ research participants.

Involves the Do-It-Yourself creation (either by an
individual or by a group) of a handmade
publication to convey information about a specific
issue and/ or study results with emphasis on use
of visual image and story telling; can incorporate
hand writing, calligraphic writing, drawings,
photos, collage (etc).

As with draw and write/ draw, write and tell,
drawing is a very inclusive method suitable for
use with a wide range of participants and often
especially popular for use with children, where
there may be a risk of illiteracy amongst
participants and/ or where participants have
limited ability to converse in the language of the
researcher.

Calendars are constructed either by the
participants themselves during a facilitated
session, or by professional artists. Where
professional artists are involved, they can be
asked to use information separately gained from
participants by researchers and/ or create visual
representations whilst directly in accompaniment
with research participants (e.g. during a creative
workshop).

The earth walking method can be undertaken in a
wide range of outdoor settings (including some
outdoor urban settings), and for a duration of either
a single day, or up to three days together with night
camping. In order to achieve a transformative
impact amongst participants there needs to be a
strong group dynamic, expert facilitation, and also
ideally a dedicated ‘debriefing’ session in follow on
from the ‘earth walk’.

The method is aimed at encouraging continuous
collective reflection between a range of
stakeholders, and also at intentionally producing
results which are of value for policy, practice and
science.

Supports wider engagement with issues and
enhanced accessibility of research results

Drawings help to convey how something (e.g. an
issue, place, environment, object or subject(s)) is
perceived by an individual and the process of
inviting (especially vulnerable) individuals to
participate through the mode of drawing can both
empower and encourage self reflection. Notably
though, where drawings are analysed without any
accompanying written/ oral narrative by the
participant, considerable care must be taken in
how they are interpreted.

Seasonal calendars can used to capture, display,
educate and generally communicate about
biodiversity knowledge and associated human-
nature relations in an evocative and accessible
manner.

Outdoor Education methods such as ‘earth
walking’ are characterised by a strong connection
with the natural environment. This is achieved by:
teaching about environment, through the
environment (e.g. by using its elements as
educational tools) and in the environment (by
being outdoors rather than indoors). In the specific
case of Earth Walking the method is used to
stimulate active learning about Human Evolution

Moschitz and

Home (2014)

Velasco et al.

(2020)

Young and
Barrett (2001)

McKemey et al.
(2020)

Qutdoor
Academy (2018)
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Nature
immersion

Workshops in
nature

A night hike
(experiential
learning)

Walk and talk/
mobile
interviews

Excursions/
Field trips

Nature immersion activities are centred around
facilitating small groups of participants spending
time outdoors, experiencing nature. This can take
the form of facilitated day sessions and/ or longer
facilitated residentials and retreats.

Workshops held outdoors in natural settings/ sites
of green space (e.g. gardens) to discover
biodiversity relevant habitat elements and learn
about their maintenance by a local/ resident and/
or scientific expert, with opportunity for peer-to-
peer consulting by providing the space for
participants (e.g. gardeners) to meet and
exchange.

Incorporating the use of an expert guide and
facilitator the night hike method is used to teach
participants about the environment, through
environment (by using its elements as educational
tools) and in the environment (by emphasising
outdoor activities over indoor ones). The method
requires preparation (including route planning) and
establishment of a collaborative group dynamic.
Often used with young people (18-30), a perfect
place for a night hike is a forest, but equally night
hikes can also been undertaken in urban settings.
A mobile semi- or unstructured interview method
which can be of varying length and either digitally
recorded, or written up subsequently in field
notes. The interview may undertaken with a
single individual or small group of participants. In
arranging the interview attention needs to be
given to any mobility needs of either the
participant or researcher and also the location
(e.g. safety, background noise, accessibility) and
length of the planned route.

Excursions/ field trips offer a different approach to
learning about something than teaching theories.
They are based on the premise that the subject of
study/ interest (e.g. nature) needs to be
experienced directly. The excursion can be a half
or full day or involve a residential stay. Commonly
they are organised for small or large groups and
include a facilitator and/ or expert guide.

and Human Impact, especially in terms of the
impact of humans (and human decision making)
on the environment and how to protect
biodiversity.

Aimed at stimulating a greater awareness as well
as a more caring and appreciative relationship with
nature, whilst also promoting human health &
wellbeing;

Workshops in nature help to increase participants'
awareness, knowledge and appreciation of local
flora and fauna as well as the multiple roles and
values of biodiversity more broadly

Often used as a form of outdoor education,
emphasis is given through this method to
promoting experiential learning and greater
appreciation of the roles of nature.

Mobile interviews are often used for the purpose of
better understanding complex relationships
between people and outdoor spaces/places in
either urban or rural settings, including stakeholder
know-how and lived experiences within such
settings. They can also be used to engage
respondents in discussion of sensitive issues in a
less confrontational manner than may be
associated with a more static face-to-face
interview arrangement

Seeing and learning about examples, initiatives,
and content firsthand can contribute to deeper
understanding,  broaden  horizons, foster
teamwork, and contribute to  personal
development. In addition, they can increase one's
own motivation for dealing with the content of
one's own projects;

Lim et al. (2020

Priebe et al.

2022)

Qutdoor

Academy (2018)

Bardsley et al.
(2019)

Rickinson et al.

(2004)
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Stigmergic
gardening

Mindfulness
and mediation
based
intervention

Yoga as
research
method

Poetry walk

Soundwalk

People (known or anonymous) are invited by
signals (e.g. signs with pictograms or placed
tools) to perform tasks within a garden, e.g.
planting, watering but also harvesting. Gardening
can also refer to the care of green public spaces.
Guided individual and/ or group based sessions
facilitating participants' deep, embodied and open-
minded awareness of the present-moment.

Yoga classes are provided to small groups of
research participants in either an indoor or outdoor
settings. Care must be taken to ensure that the
yoga exercises are suitable (and prior risk
assessed) in accordance with the characteristics
of research participants. As an intervention
method yoga classes are ideally accompanied by
other complimentary forms of research method
supportive of encouraging reflection and dialogue
with (and amongst) research participants.

Poetry can be used as a medium for bringing
together and stimulating 'sensations, emotions,
insights, reflections, imaginations, descriptions,
and affects' (Paiva 2020). Typically a poetry walk
will follow a pre-planned route, with intervals of
poetry reading in set locations. The poetry may
either be provided by the facilitating researcher, or
by participants themselves. Whilst moving along a
walk between poetry readings participants can
either be encouraged to reflect individually in
silence, or through dialogue with other walk
participants. A poetry walk is sometimes also
accompanied by a final summative reflection
session, facilitated by the researcher.
Soundwalks are guided walks which take place
outdoors and during which attention is directly
towards observation of multiple different sounds.
The sounds can either be naturally occurring or
they can be pre-recorded and played back to
participants at set points along a route. Often the
route to be taken is pre-planned by the organiser,
and so too the time of day for the activity to take
place. In some cases participants may be asked to
repeat a route at different times of the day (or
even, during different weathers and seasons) for
the purpose of exploring variations in

Stigmergic gardening can be used to promote
engagement with nature, the development of new
skills, reflection and also increased self-
confidence

Mindfulness and mediation encourage curiosity,
reflexivity, openness, calmness and relational
connectivity; increases capacity to cope with
stressful and challenging situations and
environments

Can be used to explore and raise consciousness
around the role of the body, haptic senses, and
also sense of self in connection with how
meanings and understandings are constructed
and experienced. Can also be used as a method
for building trust between researchers and
research participants.

Poetry walks can be used to encourage multi-
sensory engagement with a diverse range of
issues, environments and subjects/ objects. They
can also be used stimulate a greater awareness,
appreciation or sense of connection with the point
of focus and in turn encourage a change of
mindset.

In directing our attention towards soundscapes,
soundwalks attend to the embodied and
multisensory ways in which humans experience
and perceive environments. Findings from
soundwalk studies provide further evidence for the
potential variation in how environments are
perceived and experienced by individuals in
accordance with their individual life histories and
intersectional characteristics. The results are
sometimes shared in the form of a sensory map.

Heylighen (2015

Schuman-Oliver

et al. (2020

Buckingham and
Degen (2012

Paiva (2020

Young Jeon et al.
(2013)
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Story telling
and visual
narrative

Vignettes

Story telling

Story
boarding

Comics

soundscapes. Soundwalks are limited to either
small groups or individual participants, with
accompanying researchers also assisting in noting
the locations of observed sounds.

Vignettes can include short stories, scenarios or
case examples. They can be presented to
individual participants or to small groups, with the
participants given time to first read (or listen to)
and reflect on the vignette before responding. In
the case of small groups they can also be used to
encouraged group discussion and reflection.
They can be employed at various stages in a
research process, and are often used in
combination with other research methods (e.g.
interviews, focus group, participatory workshops).
As a research method storytelling can take
multiple forms, including oral, written, visual (e.g.
story boarding), role play and theatrical
enactment; artefacts can also be enlisted to
support and enrich storytelling both on the part of
the participant story teller and also how it is
received by a target audience. The story teller
can be either a professional facilitator/ story teller,
or a volunteer from within the group of
participants. Story telling sessions often include a
number of different stories (and potentially also, a
number of different story tellers).

This method can either be used as a stand alone
form of story telling by one or more participants,
or it can be used as an integral part of
participatory video and film making. A series of
picture scenes are used to tell the story,
commonly with hand drawn images and where
required brief accompanying annotations.

Comics can be used to engage people of all ages
and backgrounds. Reading them or making them
tends to entertain everyone involved in the
process. They can be created in either a single or
a series of sessions and do not require any specific
prior skills on the part of participants. Because
comics are familiar to most people from childhood
onwards, with basic facilitation participants will
usually be able to easily understand what they

Vignettes can be used in support of eliciting a
range of responses, including (e.g.) opinions,
beliefs, attitudes, wider commentary, and/ or self-
reflection on what a participant may themselves
have done in a similar circumstance. They also
serve as a supportive means of addressing
sensitive issues with research participants.

Story telling can be highly effective and evocative
as a way of encouraging participants to gain new
knowledge, awareness, appreciation and/or
interest in a wide range of issues. Story telling
can also be a very inclusive and accessible
method for communicating information, suitable
for use with a diverse range of participants.

Story boarding supports the visualisation of a
narrative, including for the purposes of
developing a film. It is an accessible method
which can be used with a diverse range of both
participants and audiences. It can be used to
convey a story or key message in a more
engaging manner. The process of creating a story
board also supports group based collaboration
and planning.

The use of a narrative form such as a comic can
foster participant’s interest, promote discussion in
connection with issues which participants may not
have previously engaged, and help them to retain
learning. Readily shared between peers and
accessible to a very wide range of audiences
regardless of age, language, education level (etc),
they can also be a valuable educational resource.

Barter and

Renold (1999)

Wright et al.
(2012)

Claverie et al.

(2016)

Friesen et al.

(2018)
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Photo voice

Creative voice

Photo diaries

Draw and
write/ draw,
write and tell

have been tasked with completing and how to
proceed.

Photovoice  commonly  involves  research
participants being tasked firstly with taking a series
of photos, of their own choosing, in connection with
a particular brief, issue and/ or place; and then
secondly, providing a short description of what an
image depicts for them, together with an
explanation of why it matters to them and thus why
they were minded to take the photograph. The
latter can either be secured by way of asking the
participants to provide accompanying written
descriptions for each of their photographs, or
through oral discussion of the photographs with
them during a follow-on research interview. The
outputs from photovoice exercises are sometimes
also publicly displayed in the form of an exhibition.
Creative voice has been developed as an adaption
and extension of photovoice. In addition to using
photography as a medium for representing
spaces, items, objects, subjects and associated
issues of meaning to individuals, participants are
also able to draw on other mediums of artistic
expression at their own discretion

Similar to photovoice, photo diaries commonly
involve participants documenting particular
aspects of their everyday life through a
combination of visual image and short
accompanying written narrative. Participants are
asked to complete diaries for a set duration (e.g. 1
week, 1 month) or at particular time points (e.g. a
day or week during each season of the year)

Draw and write/ draw, write and tell exercises can
take various forms, but commonly involve
participants drawing an image about and/ or in

Photo voice encourages critical reflection and can
prove empowering for participants. It provides
enhanced understanding on individual perceptions
and/ or relationships within particular objects,
landscapes, events or issues. It can also be an
effective means of directing attention towards
those whose voices, experiences and viewpoints
are otherwise seldom heard and appreciated in
connection with a particular issue (e.g. youth,
minority ethnic).

Creative voice (alike photovoice) aims to
encourage critical reflection and can prove
empowering for participants, giving recognition to
their viewpoints and knowledge. It provides
enhanced understanding on individual perceptions
and/ or relationships within particular objects,
landscapes, events or issues. It can also be an
effective means of directing attention towards
those whose voices, experiences, knowledge and
viewpoints are otherwise seldom heard and
appreciated in connection with a particular issue
(e.g. youth, minority ethnic).

Photo diaries can be used to encourage critical
reflection on the part of participants whilst also
providing researchers with enhanced
understanding and insight into the encounters and
experiences which make up the everyday lives of
individuals, how they are perceived and received.
Where participants are willing for extracts from
their photo diaries to be publicly shared the
method (alike photovoice) can also be an effective
means of directing attention towards those whose
voices, experiences, viewpoints and everyday
lives are otherwise seldom heard and appreciated
in connection with a particular issue (e.g. youth,
minority ethnic).

The method encourages reflective thought on the
part of the participant, including in connection with
sensitive issues. The resulting image, together

Wang and Burris
(1997)

Rivera Lopez et
al. (2018)

Young and
Barrett (2001)

Angell et al.
(2015)
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Exhibition

Sandboxing

Body-map
story telling

Photo
exhibition

response to a specific issue or question. The
method can be used in combination with a semi-
or unstructured interview. The method is
particularly popular in research with children.

Selecting from with a range of different miniature
objects and figurines made available to them, an
individual research participant is asked to place
the objects in relation to one another in a box of
sand in order to create a 3D scene in response to,
or representation of, a particular posed question,
issue or place. Having completed the task they are
then asked to narrate and explain the scene to the
researcher.

A small group of participants are guided to begin
by drawing an outline of their bodies in a pose that
represents their feelings of spending time in a
particular setting (in the case of PLANET4B, for
example, a biodiverse nature setting). They are
then encouraged to add such as key words,
symbols and shapes representing feelings that
render them in-place or out-of-place in that space.
Each participant is then invited to explain the
meaning of their body map, incorporating as they
do so, story telling narratives providing examples
of their own past experiences and/ or those of their
family and friends. The session ends with a group
discussion about what interventions, and by
whom, would contribute to establishing a more
inclusive, empowering and/ or meaningful
embodied relationship for all.

A curated collection of photos are placed on
public display. The location, space and layout of
an exhibitions can prove crucial in achieving the
desired impact and attracting a particular visitor
demographic. Exhibitions can be held either
indoors (e.g. a dedicated exhibition venue, a town
hall or a public library), or outdoors (e.g. an urban
park or public throughfare. Depending on the
nature of the associated research study,
photographs on display may be either
professional commissions or the result of a
participatory photographic method (e.g.
photovoice). The images are often displayed
together with short passages of text description

with any accompanying narrative, supports deeper
understanding of how an issue is perceived,
understood and engaged with by an individual (or,
where applicable, a group of participants), as well
as providing the participant(s) with a way of
communicating this.

Sandboxing can be especially useful for engaging
individuals (including minors) in the discussion of
sensitive issues. They offer individuals alternative
ways of expressing themselves whilst also
supporting further self-reflection on the part of the
individual. For the researcher they assist in
developing a deeper understanding of how an
issue or place is experienced, what it represents,
and what it means to that individual.

Promotes multi-sensory reflection and reflexivity
around the diversity of ways in which nature and
green space are engaged with by a range of
individuals. Effective also as a means of directing
attention towards those whose voices, embodied
experiences, knowledge and viewpoints are
otherwise seldom heard, understood or
appreciated .

Exhibitions are commonly held with the aim of
raising public consciousness and/ or prompting
discussion and reflection in connection with a
specific issue. The images on display can also be
effective in increasing public concern and/ or self-
identification with an issue which may otherwise
be perceived as of scant relevance, or receive little
attention within their everyday lives.

Mannay et al.
(2017)

Sweet and Ortiz

Escalante (2015)

Cherdymova et
al. (2018)
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Theatre,
drama and
role play

Interactive/
Research-as-
object
exhibition

Drama/
community
theatre

Role play

Nature role-
play

aimed at offering context without restricting
interpretation or emotional perception.
Interactive and research-as-object exhibitions
involve three-dimensional presentation and
expression of key messages and research
findings.

Participants are asked to engage collaboratively in
drama-based exercises during the course of a
single or series of sessions. In creating theatre
collectively, they are required to draw on both on
their own experiences and viewpoints, and at the
same time are exposed and required to engage
with those of others through theatrical means.

A facilitated group session in which either scripted
or unscripted roles are assigned and/ or selected
by participants. Commonly they include a
concluding period of reflective discussion.

Nature role-play can be drawn upon in a range of
different ways and formats. One such example is
the nature role-play game developed by members
of URBNANCE (https://urbnance.ioer.info/en/).
Run as a single creative workshop session, having
first taken on the identities of non-human form of
nature, participants are then asked to imagine a
positive vision of a 'sister city' in which humans live
in partnership with nature. Specifically, in this
game, they are challenged with addressing: 'firstly,
how can we give autonomous "voices" to non-
human nature? And secondly, how can we better
perceive and meet her needs, collaborating in a
positive sense instead of controlling?' (Harms

Interactive/ research-as-object exhibitions can be
used to provoke thought and encourage public
engagement with research. In this context
exhibitions can also serve as provocative sites of
knowledge co-creation. With skilful curation and
careful selection of an inclusive and inviting
physical setting, they can stimulate imagination
and make a lasting impression on their visitors.
For the participants especially, but also for the
viewer (where performed to a wider audience)
theatrical drama methods create a space for
developing greater understanding, appreciation
and dialogue around the significance and impact
of an issue on a particular place and/ or group of
individuals. The method can be employed to
engage with marginalised groups in a way that
draws out a range of issues. Drama can
encourage people to talk, reflect and think about
their lives in diverse ways. Drama can also
increase participants' confidence and may serve
as a way of indirectly addressing issues.

Role play is often used with the aim of stimulating
a group to experience and test out contrasting
positions, arguments and viewpoints in connection
with a set issue/ scenario/ problem, in a playful
setting. Within transformative learning theory role
play has been identified as capable of contributing
to transformative change by way of directly
widening and influencing the perspective of
participants.

Nature role-play is aimed at 'developing positive
visions and imaginaries in which humans live in
partnership with nature' (Harms 2022). Such
activity supports participants in developing a much
greater appreciation, awareness and empathy
towards nature in all its biodiverse forms. It
simultaneously often encourages participants to
develop imaginaries of alternative ways of living
with nature which allow all (human and non-
human) to flourish.

De

Waegem_aeker et
al. (2021)

McKenna (2014)

Chen and Martin
(2015)

Harms (2022
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Participatory Circle of
Evaluation Change

Deliberative methods
Methods with Citizen
explicit Assemblies
deliberative

emphasis

Citizen
deliberations/
Deliberative
workshops

Most
Significant
Change
technique

2022). These questions are addressed, through
nature role-play, over a series of rounds. Each
round is further supported with a range of prompts
aimed at encouraging participants to further
identify with and take on gaze of their selected (or
allocated) non-human nature form.

A qualitative tool used either singularly or
iteratively with participants to record their
perceptions about how they feel an activity has
encouraged and/or supported them to make or
want to make changes in their behaviour. The
method is adapted from the Reflective Cycle
developed by Graham Gibbs in 1988 to give
structure to learning from experience.

Participants meet (physically and/ or virtually) on
a number of occasions over the course of a week
or longer, during which they hear presentations
from a range of experts (in response to set
questions and/ or a focal issue), representing all
sides of an argument; expert presentations are
regularly interspersed with small group and also
plenary discussion by participants; the final stage
involves collaborative writing and/ or agreement
on a report setting out participant view points,
recommendations and key findings; citizen
assemblies can accommodate a large number of
participants (e.g. c.100).

Deliberative workshops can be organised in a
format similar to a focus group. To aid a sufficient
depth of discussion and promote input from all
participants, groups are usually limited to c.8-15
members and the may take place in either a single
or series of sessions. During the session a semi-
structured approach to facilitation is commonly
used, with participants being asked to share their
views, experience and knowledge in connection
with a specific issue or sets of questions.
Invitations to attend can also be extended to
relevant 'expert' guest speakers.

Most significant change is a dialogical story-based
technique which aims at achieving a summative
participatory evaluation of the outcomes of a
particular policy, programme or other form of real
world intervention.

Encourages self-reflection and also sharing of
outcomes, including as a means of validating the
impact of an intervention.

Citizen assemblies give recognition to the
everyday expert knowledge of civil society
(regardless of the presence/ absence of
participant's professional position or academic
qualification). They are commonly organised with
the aim of incorporating wide ranging socio-
demographic representation as a means of
bringing into play both a depth and breadth of
knowledges and world views.

Deliberative  workshops usually include a
commitment, on the part of the organisers, to
convey the results to a target stakeholder group
(e.g. policy makers) with the aim that such
evidence will trigger action or change. In
facilitating deliberation and knowledge exchange
between groups of citizens they also serve the
purpose of prompting awareness and appreciation
of a range of different viewpoints, experiences and
sources of (citizen) knowledge.

Most significant change technique can aid the
identification of key policy/ programme/
intervention outcomes and support open
deliberation as to their value and significance.

Brown and Brady
(2020)

Dryzek et
al.(2020)

Myant and
Urquhart (2009)

McDonald et al.

(2009a)
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Design
Thinking/
Participatory
Design

Citizen juries

Consensus
conference

Competency
groups

T-Labs
(Transformatio
n Labs)

A problem solving approach which commonly
begins with (facilitated) identification of key
questions/ challenges, followed by a mix of
individual and collective analysis (potentially
incorporating a range of story telling, visualisation,
discussion and team work formats).

Based on the model of a criminal jury, citizen
juries requires the recruitment of a small group of
participants (where possible with representation
from a range of different socio-cultural groups)
who, across a number of sessions, are tasked
with hearing and collectively reflecting upon
evidence given by a series of invited expert
speakers in connection with a focal issue, before
reaching their own independent verdict.

A consensus conference follows a structured
conference style format, through which c. 12-15
individually selected participants are invited to
present their viewpoint, listen to the presentations
of all other attendees, and engage in (facilitated)
small group discussion. Conferences commonly
take-place over one or more full days

An inclusive group-based method for co-producing
knowledge between multiple expert stakeholders
(including those in a professional capacity and
those with non-certified expertise). Individual
sessions take the form of focus group style group
discussions, with or without external input from
guest speakers. Requires multiple sessions of
discussion over a medium time period (e.g. 6-12
months)

Informed by a systems modelling approach, T-
Labs are comprised of stakeholders ('innovators')
with an declared interest in bringing about change
in connection with a particular issue and also some
degree of power or capacity to deliver the change
in practice (or through policy). As part of the T-Lab
process, activities are undertaken by the group
aimed at building their capacity to bring about
change. This includes the collaborative
development of a ‘change strategy’ and an
associated review a of range of different potential
solutions to the challenge being addressed. T-labs
require expert facilitation, background research,

Participatory design thinking is aimed at
supporting both the process and mindset required
to collaboratively identify solutions to 'wicked'
problems (i.e. complex problems evoking multiple
interpretations and for which there exists no quick
fix or single solution). It promotes increased
awareness, creativity, innovation and reflexivity
amongst participating stakeholders.

Citizen juries raise awareness of the value and
importance of citizen participation in public
decision making. They provide an insight into how
citizen viewpoints on a particular issue, as well as
how public opinion is formed and informed in
connection with a range of different evidence
sources.

Consensus conferences are used to promote
citizen deliberation conducive of reaching
consensus on solutions, points of action, pathways
to change and (where applicable) associated
policy levers, in connection with a controversial of
topical issue.

Can be used to foster collaborative action to
overcome societal and environmental challenges;
intended to achieve change rather than be merely
a 'talking shop'.

T-Labs are intended to produce social innovations
and in so doing 'guide transformations in social-
ecological systems towards sustainability'
(Pathways network 2018:7). Supported by the
development of a 'change strategy' T-Labs are
used to co-creatively identify change interventions
and to build momentum for action. Although they
require a willingness on the part of participating
stakeholders for bringing about change, they can
be used to address and resolve disagreements on
what type of changes should be introduced and
how to do so. T-labs 'create a space to think about

de Mendonca et
al. (2019

Aldred and
Jacobs (2000)

McDonald et al.
(2009b)

Landstrom et al.

(2011)

Network (2018)
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Experiential games

Lab and Public goods
artefactual game
experiments

Common pool
resource
game

Games of
cooperation,
coordination,
and conflict

Trust game

intentional selection of (a limited number of)
participants, and iterative cycles of reflection and
reporting of results/ progress against an original
challenge, between individual workshops. They
commonly last from one to three days.

The Public Goods Game is an experimental
economic game that examines cooperative
behaviour and the provision of public goods. In this
game, participants are given a sum of money and
must decide how much to contribute to a common
pool. The contributed amount is multiplied by a
factor and then evenly distributed among all
participants, regardless of their individual
contributions. The game tests individuals'
willingness to cooperate and contribute to a
collective benefit versus maximizing their own
personal gains.

The Common Pool Resource Game is an
experimental game that simulates the
management of shared resources, such as forests
or fisheries. Participants are given the opportunity
to extract resources from a common pool, with
each extraction depleting the resource to some
extent. However, there is a risk of resource
collapse if participants collectively extract beyond
the sustainable level, highlighting the challenges
of balancing individual self-interest with the long-
term preservation of shared resources.

In this set of games two-player games on
cooperation and coordination are framed in a
natural resource management context. This set of
games demonstrate how small changes in payoff
structure affect the social dilemma and expected
outcomes.

The Trust Game is an experimental game that
explores trust and cooperation between
individuals. In this game, one participant, known
as the "trustor," is given an initial endowment and
has the option to send some or all of it to another
participant, known as the "trustee." The amount
sent is multiplied by a factor, and the trustee can
then decide how much to return to the trustor. The
game examines the trustor's willingness to take a
risk by sending money and the trustee's
trustworthiness in returning a portion of the

transformation in a new way' (Pathways network
2018:9).

A public goods game can be contextualised as a
biodiversity game or a debriefing session after the
abstract public goods game can focus on parallels
with biodiversity.

A common pool resource game can be
contextualised as a biodiversity game or debriefing
session after the abstract common pool resources
game can focus on parallels with biodiversity.

Games of cooperation, coordination, and conflict
can be contextualised for biodiversity (but exact
payoff matrix might be difficult to develop) or
debriefing session after the abstract game can
focus on parallels with biodiversity.

The game can be framed in a biodiversity context
(for example, for agricultural production) and
debriefing can be used for parallels after an
abstract game.

Games for
Sustainability
(2017a)

Games for

Sustainability
(2017b)

Games for
Sustainabilit
(2017¢)

Games for
Sustainabilit
(2017d)
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Artefactual
and framed
field
experiments

Coase
bargaining
(negotiations
game)

Dam
maintenance
game

Channel

irrigation
game

Surface water
game

Pastoralism
game

Fisheries
game

Forests game

received amount, thus reflecting dynamics of trust
and reciprocity in social interactions.

The Coase Bargaining game is an economic game
that simulates a bargaining situation to analyse the
allocation of resources between two parties. In this
game, participants negotiate over the distribution
of a fixed amount of resources, with each player
having a different initial claim. They can make
offers and counteroffers to reach an agreement,
but if no agreement is reached, the resources are
lost. The game allows researchers to study the
bargaining process, strategic decision-making,
and the factors that influence the final outcome of
resource allocation.

This game is based on a public goods game,
where players jointly contribute to a water
harvesting infrastructure from which everyone
receives benefits.

In this game players decide on water use while
facing water scarcity. They chose to grow water
efficient or water consumptive crops while
available water is only sufficient if every player
grows the water efficient crop.

This game is based on a common pool resource
game where players can decide on contributing to
a water harvesting structure. Water harvesting
structure makes water available for the group.
Water appropriation decisions are framed as the
choice of crops with different water efficiencies.

In this game participants have to decide how much
livestock to put in different locations.

In this game participants have to decide where to
fish and how much to fish.

In this game participants harvest from a renewable
resource representing trees in a forest.

The game can be framed in a biodiversity context
(for example, for agricultural production) and
debriefing can be used for parallels after an
abstract game.

The dam maintenance game could be
contextualised for biodiversity.

The game can be either re-framed for biodiversity
or debriefing sessions can focus on parallels with
biodiversity.

This game combines decisions on harvesting from
a resource and investing in infrastructure. A similar
set of mechanics could be explored for
biodiversity, and whether that is possible at all.

The game can be either re-framed for biodiversity
or debriefing sessions can focus on parallels with
biodiversity.

The game can be applicable to the biodiversity
domain for facilitating the cognitive, normative,
relational learning in relation to an environmental
common pool resource dilemma - revealing,
experiencing, and overcoming potential conflicts
between individual decisions and interests of the
broader group. Debriefing sessions will be key for
reflecting on lessons and parallels to relevant real-
life situations.

The game can be applicable to the biodiversity
domain for facilitating the cognitive, normative,
relational learning in relation to an environmental
common pool resource dilemma - revealing,

Games for
Sustainability
(2017e)

ICRISAT et al.

(2022a)

ICRISAT et al.

(2022b)

ICRISAT et al.

(2022¢)

Games for

Sustainability
(20171)

Games for
Sustainability
(20179)

Castillo et al.

(2011)

Games for

Sustainabilit
(2017h)
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Role playing
games

Groundwater
game

Irrigation
game

Coastal
Flooding in
Shoreham

DirtyStuff 1l

In this game participants make decisions about
which crop to plant where crops require different
amounts of water.

In this game participants make decisions to invest
in the irrigation system maintenance and to extract
water for irrigating their individual plots.

"Coastal Flooding in Shoreham" is a role-playing
simulation game developed by the Program on
Negotiation at Harvard Law School. The game
aims to help participants understand the
complexities and challenges associated with
coastal flooding and climate change risks. Players
take on the roles of various stakeholders, such as
local residents, government officials, and
environmental activists, and must collaborate to
address the impacts of coastal flooding, make
decisions, and negotiate strategies for adaptation
and risk management.

The game encourages participants to explore
different perspectives, engage in problem-solving
discussions, and develop skills in negotiation,
collaboration, and decision-making in the context
of climate change and its effects on coastal
communities.

Six-person, multi-issue facilitated negotiation
among industry, environmental,
consumer/community, labour, and government

experiencing, and overcoming potential conflicts
between individual decisions and interests of the
broader group. Debriefing sessions will be key for
reflecting on lessons and parallels to relevant real-
life situations.

The game can be applicable to the biodiversity
domain for facilitating the cognitive, normative,
relational learning in relation to an environmental
common pool resource dilemma - revealing,
experiencing, and overcoming potential conflicts
between individual decisions and interests of the
broader group. Debriefing sessions will be key for
reflecting on lessons and parallels to relevant real-
life situations.

The game can be applicable to the biodiversity
domain for facilitating the cognitive, normative,
relational learning in relation to an environmental
common pool resource dilemma - revealing,
experiencing, and overcoming potential conflicts
between individual decisions and interests of the
broader group. Debriefing sessions will be key for
reflecting on lessons and parallels to relevant real-
life situations.

The game can be applicable to the biodiversity
domain for facilitating the understanding and
negotiation skills in the context of responding to an
uncertainty as a community comprised of
heterogenous actors. The games focuses on
developing agreements in a community to adapt to
potential climate change risks - such as flooding.
In this sense, debriefing could focus on 1) the links
between the climate risk and biodiversity loss, 2)
biodiversity loss and potential consequences
thereof could be integrated as part of the problem
to be tackled in the game by amplifying the
conservation narrative already in the game.

The game can be applicable to the biodiversity
domain directly as DirtyStuff is depicted also as a
potential  environmental hazard and an
environmental representative participates in the

Janssen et al.

(2013)

IFPRI et al.
(2022)

Meinzen-Dick et

al. (2018)

Games for
Sustainability
(2017i)

Janssen et al.

(2012)

Harvard Law

School (n.d.a)

Harvard Law

School (n.d.b)

35


https://doi.org/10.1016/j.ecolecon.2013.03.012
https://doi.org/10.1016/j.ecolecon.2013.03.012
https://gamesforsustainability.org/wp-content/uploads/2022/06/Groundwater-Game-Practitioners-Manual-04042022.pdf
https://gamesforsustainability.org/wp-content/uploads/2022/06/Groundwater-Game-Practitioners-Manual-04042022.pdf
https://doi.org/10.1016/j.worlddev.2018.02.006
https://doi.org/10.1016/j.worlddev.2018.02.006
https://gamesforsustainability.org/Irrigation_Game_Manual.pdf
https://gamesforsustainability.org/Irrigation_Game_Manual.pdf
https://gamesforsustainability.org/Irrigation_Game_Manual.pdf
https://doi.org/10.1016/j.agsy.2012.03.004
https://doi.org/10.1016/j.agsy.2012.03.004
https://www.pon.harvard.edu/shop/coastal-flooding-in-shoreham-responding-to-climate-change-risks/
https://www.pon.harvard.edu/shop/coastal-flooding-in-shoreham-responding-to-climate-change-risks/
https://www.pon.harvard.edu/shop/dirtystuff-ii/
https://www.pon.harvard.edu/shop/dirtystuff-ii/

Offshore Wind
Farm
Negotiation

Federal Lands

Management |
Board/card MineSet
and mixed
games with
strategy
Settlers of
Catan: Oil
Springs

representatives to develop single-text regulation of
toxic industrial by-product.

Eight-party nonscorable negotiation among
commercial, environmental, and governmental
stakeholders over a controversial proposal to
develop offshore wind farms. The game is centred
around techniques for creating value in spite of
differences; joint fact-finding in the face of disputed
scientific information; dealing with scientific and
technical uncertainty through an adaptive
management approach.

Facilitated multi-party negotiation over the
appropriate decision-making process for a federal
land management dispute. Some key learning
outcomes of the game focus on understanding the
decision rule for the negotiations, how scientific
and technical disagreements are handled and the
time frame for the negotiations.

The MineSet is a strategy board game, where
players take the role of logging and mining
companies, securing rights,  developing
infrastructure, extracting timber and interacting
with local communities. With the development of
human activities, forests are fragmented and
opened and eventually transform into landscapes
with crops, infrastructures and trees. Players can
cooperate to sustainably manage the forest
resources and the landscape.

"Settlers of Catan: Oil Springs" is an expansion for
the popular board game "Settlers of Catan." In this
expansion, players enter a new era of
industrialization as they explore and exploit the
newfound resource of oil. They must strategically
gather and manage oil resources, establish trade
routes, and compete with other players to control
the valuable oil fields, introducing an additional

game to make sure more stringent regulations are
agreed in the final document. The game is also
useful for facilitating the understanding of
unwritten nuances in negotiations, but also for
developing skills of constructive techniques in a
multi-issue multi-party negotiation. Debriefing can
include reflections on measuring impact on
biodiversity, negotiating while dealing with
uncertainty, social processes between parties with
diverse interests.

The game can be applicable to the biodiversity
domain directly as one of the key concerns in the
game is the impact of the Offshore Wind Farm on
marine life and environment. The game is a
negotiation of a development project in a society
that reveals different values, needs, interests, and
practices rule making. Debriefing can include
reflections on plural values of a development
project, prioritisation challenges and opportunities
in such a multi-interest setting.

Land management disputes can be of direct
relevance for biodiversity. The game can be
adapted with more prominent role given to
biodiversity. Debriefing can focus on parallels with
biodiversity.

The game seems to be adaptable for biodiversity
contexts, and can be directly relevant already as it
focuses on land use change and its possible
consequences.

One of the well-known board games has a
variation focused on oil as a resource. In principle
it was developed to address climate change, yet
could be useful for initiating a discussion on
biodiversity.

Harvard Law

School (n.d.c)

Harvard Law

School (n.d.d)

Garcia and

Speelman (2017

Garcia et al.

(2022)

Fjeellingsdal and
Kléckner (2020)
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Evolution
Climate

Global
Warming

Keep Cool

Ecosystem

layer of complexity and decision-making to the
original game.

"Evolution: Climate" is a strategic board game that
simulates the impact of climate change on the
ecosystem. Players take on the role of different
species and adapt their traits to survive in a
changing environment. They must manage their
population size, gather food, and navigate the
effects of temperature, food availability, and other
factors to succeed in this dynamic and challenging
game of adaptation and survival. "Evolution:
Climate" is a highly interactive and challenging
game that requires players to think ahead, adapt
to changing conditions, and balance risk and
reward.

Global Warming is a card-based strategy game
where the players score “happiness points” by
providing a variety of goods to the public, in turn
influencing the environment. In order to provide
these goods, oil needs to be gathered and used.
The player with the highest amount of happiness
points wins the game, unless there is too much
pollution. If this is the case, the player with least
pollution is the winner. The overall level of pollution
as well as each individual player’s level of pollution
is shown as separate markers on the game map,
and if these markers move past certain points, bad
things will happen to the game’s ecology as well
as the players themselves.

"Keep Cool" is a cooperative board game
designed to raise awareness about climate
change and promote sustainable actions. Players
work together to reduce carbon emissions and
keep the planet's temperature from rising. By
making strategic decisions, managing resources,
and implementing mitigation measures, players
aim to balance economic development with
environmental conservation to ensure a
sustainable future for all.

"Ecosystem" is a card-drafting game where
players shape and evolve their own unique
ecological systems. Players compete to create
diverse and balanced ecosystems by strategically
placing animal and plant species, managing
limited resources, and adapting to the ever-
changing environment. The game combines

This game has more natural sciences focus and
could facilitate understanding of biodiversity. It
could be also useful to link biodiversity with climate
change.

Focuses on the incentives and potential
consequences of free-ride. Parallels to biodiversity
could be discussed in debriefing.

This game focuses on climate, but illustrates the
importance of cooperation, which could be
similarly relevant to biodiversity. Yet, an alternative
for temperature as an indicator for climate change
could be discussed for the biodiversity context.

This is a game that facilitates learning of how
species need interconnections.

Crapuchettes
(2014)
Crappuchettes
(2016)

Fieellingsdal and
Kléckner (2020)

Bucak (2011)
Fjeellingsdal and
Kléckner (2020)

Eisenack and
Petschel-Held
(2004)
Fieellingsdal and
Kléckner (2020)

Simpson (2019)
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Online games

Ecosystem:
Coral Reef

Lords of the
Valley

Habitat Puzzle
Game

Landopoly

Port of Mars

The Law of the
Jungle: The
Game of
Social Rules

elements of strategy, resource management, and
ecosystem dynamics, offering an immersive
experience that highlights the delicate balance of
nature and the impact of player decisions on the
overall ecosystem.

A card-drafting game of marine competition.
Players choose, pass, and arrange cards
representing a diversity of organisms found in the
Great Barrier Reef, including coral, clownfish, sea
turtles, and sharks.

The Lords of the Valley is a professional role-play
simulation game that takes place in the valley of
the river exposed to unexpected droughts and
floods. Players assume the roles of farmers-
businessmen, public officials, banker, and NGO’s
worker. They attempt to achieve their own goals,
facing many challenges arising from the decisions
of their co-players and the unpredictability of the
environment.

This is a children activity - with the goal to achieve
all essential connections and have the maximum
number of connections with the other groups
“species”. This is expressed in a scoring point
system. The winner is the group with the highest
score.

In this game designed for students, players
develop their land-use decision-making skills.
Through the various choices posed in the game,
students are asked to consider both economic and
environmental well-being in making land-use
decisions.

"Port of Mars" is an online educational game
developed by Arizona State University. It is set in
a future Martian colony and challenges players to
manage resources and make decisions to ensure
the colony's survival and prosperity. The game
incorporates elements of strategy, sustainability,
and problem-solving, providing players with an
interactive and immersive experience of what it
might be like to live and thrive on Mars.

A role-player game (RPG) in which the player must
uncover the forces causing destruction of a
tropical forest.

This is a game that facilitates learning of how
species need interconnections, with particular
focus on marine ecosystems.

Biodiversity is a byproduct of other activities and
provides significant feedback on productivity of the
agricultural production. Still, it is represented by
only one variable. The game promotes biodiversity
just not explore it as a concept.

This is a game that facilitates learning of how
species need interconnections.

This game can be used to discuss the effects of
land-use decision-making on the environment,
including biodiversity.

Can be played with specific focus on uncertainty
that features prominently in the game and
debriefing could focus on parallels with
biodiversity.

Can be played individually, directly addresses the
questions of biodiversity and the social-political
challenges associated with conservation.

Simpson (2022

CRS (2018)

ESA Climate
Office (2021)

Aldren (n.d.)

Port of Mars
Janssen et al.

(2020)

The Social Rules

Project (n.d.)
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Nudging and framing

Choice
architecture

Buidling
capacity and
motivation

Framing
(surveys or
experiments)

Nudging

Choice
experiments

Behavioural
experiments

Training/provi
ding
information
and

Presenting information and choices in a way that
highlights the positive or negative aspects of the
same decision, leading to changes in their relative
attractiveness. The relative attractiveness and the
positive or negative aspects of a choice can be
altered to meet a specific group of people and
decision makers.

A nudge may be defined as ‘a function of (i) any
attempt at influencing people’s judgment, choice
or behaviour in a predictable way (i) that is
motivated because of cognitive boundaries,
biases, routines, and habits in individual and social
decision-making posing barriers for people to
perform rationally in their own self-declared
interests, and which (iii) works by making use of
those boundaries, biases, routines, and habits as
integral parts of such attempts' (Hansen PG,
2015). Nudges are subtle intervention that
consider psychological biases which are usually
simple and cost-effective.

Choice experiments, also known as discrete
choice experiments or stated preference methods,
are a research technique used to understand
individuals' preferences and decision-making
processes. In choice experiments, participants are
presented with a series of hypothetical scenarios
or choice sets, each consisting of different
alternatives with varying attributes.

Behavioural experiments allow researchers to
explore and test hypotheses about human
behaviour in different situations, both theoretical
and literal. Participants are randomly assigned to
different groups (called treatments), which only
differ with regard to the specific condition the
experimenter would like to test. This ‘control’ over
the different situations allows the researcher to
establish a causal relationship between the
observed behaviour and the specific condition (D.
Friedman, S. Sunder, 1994).

Information provision can help accumulate
knowledge and can build capacities as well as
motivation to nurture new types of behaviour.

Different decisions will be made if the loss or if the
gain is highlighted of the same equation
underlining the preference of avoiding risks. In
terms of using framing in the
environmental/biodiversity context, loss aversion
(e.g. loss of environmental common goods) can be
capitalised on to trigger behaviour change.
Nudges can be built in 1) affecting the physical
micro-environment (e.g. providing vegetarian
options only or having them as a first choice), 2)
macro-environment (e.g. decreasing public
transport prices while increasing parking prices),
3) institutional (e.g. providing renewable energy
default options for costumers).

Choice experiments are widely used in various
fields such as marketing, transportation,
environmental economics, and healthcare. They
provide valuable insights into consumer
behaviour, policy evaluation, product design, and
market demand. The results of choice experiments
can inform decision-making, resource allocation,
and the development of tailored strategies to meet
consumer preferences.

In the context of sustainability research, controlled
behavioural experiments have been mostly used
to identify factors associated with effective
collective action around critical natural resources
(T. Lindahl et al, 2021). These types of
experiments can help establish specifically which
factor resulted in more pro-environmental
behaviour.

Information could be about raising awareness (e.g.
about biodiversity loss), details of current
undesired behaviour impacts (e.g. impacts of car
use on air pollution) or instructions about

Homar and

Cvelbar (2021

Hansen et al.

2021) M H

Balmford et al.

(2021)

Mariel et al.

(2021)

Chaigneau and H M
Schill (2022
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behavioural
support

Pledging
(Communicati
ng social
norms and
commitment)

Increasing
local pride of
biodiversity

Providing

feedback on

performance

Goal setting

Rewards

Penalties

Social norms define what we normally do (or we
think we do) and are the foundation of our society,
culture and social interactions. When pledging to
act on a pro-environmental way, we will want to be
consistent with our choices and we are more likely
act on it. This behaviour is further enabled by
peers and an environment that supports the given
behaviour (e.g. if our friends are vegetarian, user
bikes instead of cars, etc.)

Social norms define what we normally do (or we
think we do) and are the foundation of our society,
culture and social interactions. When local pride of
a given area or species is supported and shared
by the relevant community, behaviour change is
more likely to be triggered also thanks to various
positive emotions.

Qutcome efficacy is how we consider our
behaviour contributing to a certain
target/behaviour. Providing information about
concrete measurable results of behaviour can
induce behaviour change (e.g. comparing monthly
spending on meat, energy use) if we consider it
important for our personal norms to perform better.

Built on personal efficacy and performance, we
can set specific goals to achieve (e.g. no. of kms
to bike/walk per month instead of car use)
triggering pro-environmental behaviour.

Concrete (financial) benefits (e.g. you have
discounts at the local cafe if you bring your own
container for take-away) can trigger behaviour
change.

Concrete (financial) disadvantages (e.g. the price
of plastic bags instead of free bags) can trigger
behaviour change.

performing a new behaviour (e.g. how to build a
biodiversity-friendly garden). Information provision
can also take many forms ranging from awareness
campaigns through physical training in nature.
Enabling pledging, making a private or public
commitment (e.g. using bikes instead of cars, or
no-meat Mondays) will help us be consistent with
our belief system if we want to act on a pro-
environmental ways. According to literature, with
sufficient background information, we are more
likely to pledge to pro-environmental behaviour.

Increasing local pride by highlighting the
ecological values and importance of nearby sites
and species followed by related awareness raising
campaigns are important tool to increase support
and result in pro-environmental behaviour.

Setting a system to measure pro-environmental
behaviour and enable people to track their
contribution/performance even in a competing
scheme (e.g. games on who can save more
energy) can nudge people for pro-environmental
behaviour. Displaying e.g. the community
performance can also help enable certain
behaviours (e.g. showing the average energy
consumption).

Setting goals to enable public and private
commitments (e.g. planting x no. of trees by 2025)
will set a framework of our behaviour to perform
better for a specific environmental goal.

Certain rewards or reward system can be
introduced e.g. for those using the public
transports or participating in certain activities (e.g.
garbage collection).

Certain penalties can be introduced to impact pro-
environmental behaviour (e.g. increased taxes on
harmful subsidies)

Balmford et al.

2021)

Balmford et al.

2021)

van Valkengoed
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