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Additional File 8. Methods per Theme and Sub-Theme

Method Benefits

Data was extracted per method regarding the benefits of each method: 139 studies reported the

benefits of 106 different methods, and the following is a summary of the findings in grouped 9 themes

and 27 sub-themes.

Theme 1: Collaboration and Participation

Collaboration and participation are central to 34 different co-creation methods, fostering collective

learning, peer engagement, and problem-solving. Table 1 contains the sub-theme name, description,

and associated methods.

Table 1. Theme 1 - Collaboration and Participation s three sub-themes and associated methods

Sub-theme Method Name [source study] Key Benefits
Collaboration | 20 Methods: Agent-based Models [1,2]; Collective learning, peer
Alternative Scenarios [3]; Art Making [4]; engagement, rapport-building,
Asset Mapping [5]; Concept Mapping [6— collaborative problem-solving,
12]; Draw and Write Technique [13-15]; storytelling, fostering shared
Ethnographic Facilitation [16]; Five Field understanding, and long-term
Map [17]; Future Workshop [18]; Metaplan partnerships.
[19]; Modified Delphi [20]; Participatory
Video [21-23]; Photo-elicitation [24—29];
Photo Walkabouts [30,31]; Photovoice
[22,26,32—71]; Playback Theatre [32], Role-
Playing Games [72]; Transdisciplinarity [73];
and The Visioning Tool [74].
Meaningful 15 Methods: Alternative Scenarios [3]; Draw | Active engagement, participant
Participation and Write Technique [13-15]; Co-design by | empowerment, continuous
Appropriation of Affordances [75]; interaction, community
Community charts [76]; Community involvement, meaningful
Mapping [77-79]; Concept Mapping [6—12]; | engagement, particularly
Participatory Geographic Mapping [80]; among children and non-
Participatory Impact Pathways Analysis [81]; | traditional participants.
Ethnographic Facilitation [16]; Participatory
Visual Methodology [82];
Participatory/Reflective Photography [83];
like Reflective Drawing [84]; Sociograms
[25]; Snowball Sampling [85]; and Stick-a-
star Quiz [13].
Socializing 7 Methods: Art Making [4]; Body Mapping Facilitates social and deeper
and [86]; Role-playing [4]; Empathic Design connection through shared
Connection [87]; Participatory/Reflective Photography experiences, enhances
community ties, builds
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[83]; Five Field Map [17]; and Participant
Observation [88,89].

relationships through artistic
expression or peer
engagement, especially among
youth. Promotes meaningful
social interactions.

Theme 2: Empowerment and Agency

Empowerment and agency are central to 65 co-creation methods, promoting democratic participation,

decentralized decision-making, and reducing power imbalances.

Table 2. Theme 2 - Empowerment and Agency's five sub-themes and associated methods

ranking [76]; Ethnographic Facilitation [16];
The festival [109]; Illustrative arts-based
methodology [96]; Mandala drawing [110];
Participatory geographic mapping [80];
Participatory Video [21-23];
Participatory/reflective photography [83];
Photovoice [22,26,32-71]; PowerView [111];
The SAT's Competence Tool [112]; Stick-a-
Star Quiz [13]; Transdisciplinarity [73]; and
The Visioning Tool [74].

Sub-theme Method Name [source study] Key Benefits
Decision- 7 Methods: Agent-based Modelling [1,2]; Promotes democratic
making and Alternative Scenarios [3]; Community Charts | participation, and
Democracy [76]; Direct Ranking [76]; Diamond Ranking | decentralized decision-making,
[24.,90]; Decision Tree Analyses [2]; reduces power imbalances,
Strategic Environmental Assessment [91]. links decisions to outcomes,
and integrates environmental
values.
Heard and 19 Methods: A Blended Approach of Supportive environments,
supported Photovoice and Photo-elicitation [86]; Body | participant voice amplification,
Mapping [86]; The Carer’s Assembly [92]; meaningful engagement, self-
Citizen’s Jury [93]; Citizen’s Workshop [93]; | expression, inclusive dialogue,
Collaborative Songwriting [77]; Community | conflict understanding,
Charts [76]; Creative Practice [94]; Direct flexibility in expression, and
Ranking [76]; Forum Theatre [32]; Informal | structural support for
Interviews [13]; Interpretive Focus Groups collaboration.
[95]; Mlustrative Arts-based Methodology
[96]; Photovoice [22,26,32—71]; Stakeholder
Analysis [97-99]; Rapid HIA [100]; Spatial
Access Priority Mapping [101]; Stick-a-Star
Quiz [13]; and Learner Verification and
Revision [102].
Sense of 5 Methods: Co-design by Appropriation of Participant ownership, process
Ownership Affordances [75]; Community charts [76]; control, belief in co-created
Direct ranking [76]; Drawings [103—105]; outcomes, encouragement of
The Manoa mash-up [106]; and Participatory | personal framework
mapping [107,108]. development, and enhanced
investment in results.
Empowerment | 15 Methods: Community charts [76]; Direct | Empowerment promotion,

addressing power dynamics
and imbalances, fostering
equal partnerships, enhancing
community leadership,
encouraging community-led
engagement, inverting
traditional hierarchies, and
valuing participant knowledge
and experience.
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Inclusive and
accessible

38 Methods: A blended approach of
photovoice and photo-elicitation [86]; Causal
Loop Diagrams [2,113,114]; Checklist [115];
Citizen's Jury [93]; Citizens' Workshop [93];
Transdisciplinarity [73]; Concept mapping
[6—12]; Direct ranking [76]; Dot Map Focus
Group [116]; The draw and write technique
[13—15]; Draw and Write/talk method [117];
Drawings [103—105]; Focus group [118,119];
Forum theatre [32]; Learner Verification and
Revision [102]; Illustrative arts-based
methodology [96]; Metaplan method [19];
Mind mapping [120,121]; The Modified
Delphi [20]; Narrative interviews [122];
Participant observation [88,89]; Participant
photography [123]; Participatory Design
Generator Cards [124]; Participatory
geographic mapping [80]; Participatory
mapping [107,108]; Participatory Theme
Elicitation [125]; Participatory Video [21-
23]; Photo-elicitation [24-29]; Photovoice
[22,26,32—71]; Rapid HIA [100]; Role-
Playing Games [72]; Snowball sampling
[85]; Structured surveys [2];
Transdisciplinarity [73]; User-driven
systematic reviews [126]; Visual Voices
method [127]; and Alternative Scenarios [3].

Inclusivity promotion,
accessibility for non-technical
audiences, engagement of
marginalized groups, language
barrier transcendence, cultural
sensitivity adaptation, safe
engagement spaces, broad
participation facilitation, and
empowerment of diverse
perspectives.

Theme 3: Innovation and Creativity

Innovation and creativity are central to 91 co-creation methods, fostering creativity connection,

stimulating curiosity, and facilitating storytelling. Table 4 contains the sub-theme name, description,

and associated methods.

Table 3. Innovation and Creativity s three sub-themes and associated methods

Sub-theme Method Name [source study] Key Benefits
Creativity and | 20 Methods: Alternative scenarios [3]; Art Creativity connection, curiosity
fun making [4]; A blended approach of stimulation, storytelling

photovoice and photo-elicitation [86]; Body
mapping [86]; Collaborative songwriting
[77]; A Dot map focus group [116]; Draw
and Write Technique [13—15]; Five Field
Map [17]; Forum theatre [32]; Mandala
drawing [110]; The Manoa mash-up [106];
Participant photography [123]; Participatory
Design Generator Cards [124]; Participatory
Video [21-23]; Participatory/reflective
photography [83]; Playback Theatre [32];
Role-playing [4]; Sociogram [25]; and

facilitation, interactive and
enjoyable experiences,
collective engagement, dynamic
environment creation, and youth
engagement enhancement.
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Zaltman Metaphor Elicitation Technique
[128].

Innovation or
new ideas

34 Methods: Causal Loop Diagrams
[2,113,114]; Checklist [115]; Co-design by
Appropriation of Affordances [75];
Community charts [76]; Community
mapping [77-79]; Daily Activity Space
Travel Diary [80]; Diamond ranking [24,90];
Direct ranking [76]; Focus Group [118,119];
Fuzzy Cognitive Mapping [2]; Graphs Over
Time[113]; Living Lab [129]; Illustrative
Arts-based Methodology [96]; Mockups of
webpages [130]; MUST method [131];
Participatory Design Generator Cards [124];
Participatory geographic mapping [80];
Participatory Video [21-23]; Participatory
visual methodology [82];
Participatory/reflective photography [83];
Partnership Data Report for Reflection [74];
Pathways [3]; Persona Building [132]; Photo-
elicitation [24-29]; Photovoice [22,26,32—
71]; Playback Theatre [32]; Rapid HIA
[100]; Threshold Analysis [100]; Reflective
Drawing [84]; SAT's Competence Tool [112];
Social Network Analysis [2,133];
Stakeholder analysis [97-99]; Storytelling
[134,135]; Five Whys Method [136]; and
Visioning Tool [74].

Deeper thinking, expanded
focus, broader intervention
options identification,
innovative practice
development, non-static thinking
promotion, emotional dynamics
exploration, hidden tension
uncovering, problem-solving
insights, brainstorming support,
and coherent project vision
development.

Knowledge
Integration

Methods: Agent-Based Models [1,2]; Art
making [4]; Art-based narrative interview
[137]; Bayesian Networks [2,138]; Body
mapping [86]; Building a Model [4];
Citizen's Jury [93]; Citizens' Workshop [93];
Cognitive Mapping [2,113]; Concept
Mapping [6—12]; Daily Work Schedules
[139]; A Dot Map Focus Group [116]; Draw
and Write Technique [13—15]; Empathic
Design [87]; Ethnographic Facilitation [16];
The festival [109]; Fuzzy cognitive mapping [2];
Manoa mash-up [106]; Metaplan method
[19]; Mind mapping [120,121]; Personas
[140]; Photo-elicitation [24—29]; Photovoice
[22,26,32-71]; Playback Theatre [32]; Rapid
HIA [100]; Spatial access priority mapping
[101]; Stakeholder analysis [97-99]; Stick-a-
Star Quiz [13]; Strategic Environmental
Assessment [91]; Structured surveys [2];
Threshold Analysis [100]; Transdisciplinarity
[73]; User-driven systematic reviews [122];
Video Diary Method [122]; Visual Voices
method [127]; and Zaltman Metaphor
Elicitation Technique [128].

Knowledge integration,
stakeholder engagement, diverse
perspective representation,
enhanced credibility, emotional
exploration, community
dynamics understanding,
practical knowledge
conveyance, social and cultural
sustainability addressing, and
collective sharing.




Theme 4: Well-being and Satisfaction
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Well-being and satisfaction are key benefits of 37 co-creation methods, offering therapeutic effects

and reducing stigmatization while providing a relaxing, anxiety-reducing environment. Table 5

contains the sub-theme name, description, and associated methods.

Table 4. Well-being and Satisfaction's four sub-themes and associated methods

and Inspiration

Affordances[75]; Community charts [76];
Direct ranking [76]; Community mapping
[77-79]; Concept mapping [6—12]; Daily
Activity Space Travel Diary [80]; Diamond
ranking [24,90]; The future workshop [18];
Participatory Design Generator Cards [124];
Participatory Threats Assessment [141];
SAT's Competence Tool [112]; Spatial access
priority mapping [101]; Stick-a-Star Quiz
[13]; and Storyboards and animations [129].

Sub-theme Method Name [source study] Key Benefits
Improved 8 Methods: A blended approach of Reduces stigmatization,
well-being photovoice and photo-elicitation [86]; promotes therapeutic effects,

Collaborative songwriting [77]; Draw and and provides a relaxing, anxiety-
Write Technique [13—15]; Draw and reducing environment. Offers
Write/talk method [117]; Forum theatre [32]; | socioemotional benefits,
Interpretive focus group [95]; Mandala emotional release, and a more
Drawing [110]; and Participatory Visual comfortable setting for
Methodology [82]. participants, alleviating tension
and apprehension. Facilitates the
exploration of sensitive topics in
a non-threatening manner.
Satisfied 4 Methods: Citizen's Jury [93]; Citizens' High subjective satisfaction with
Workshop [93]; Visioning Tool [74]; and the process, with participants
Zaltman Metaphor Elicitation Technique expressing a likelihood of using
[128]. it again. Participants found their
involvement meaningful and
appreciated the opportunity to
contribute.
Trust 5 Methods: Citizen's Jury [93]; Citizens' Participants trusted the
Workshop [93]; Co-design by Appropriation | organizer, considering them
of Affordances[75]; Participant observation trustworthy, which fostered
[88,89]; and Participatory visual engagement. The long-term
methodology [82]. approach built trust, allowing for
the exploration of sensitive
topics.
Motivation 14 Methods: Co-design by Appropriation of | Motivation enhancement,

sustained engagement, solution-
seeking stimulation, strong
commitment fostering,
incentive-based participation,
enthusiasm generation, threat
identification eagerness,
knowledge sharing
encouragement, and active
engagement promotion.
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Theme 5: Communication and Transparency

Communication and Transparency are key benefits of 39 co-creation methods in this theme,
enhancing stakeholder communication through experience sharing, rapport building, and non-verbal

expression. Table 6 contains the sub-theme name, description, and associated methods.

Table 5. Communication and Transparency s two sub-themes and associated methods

Sub-theme Method Name [source study] Key Benefits
Enhanced 31 Methods: Agent-Based Models [1,2]; Communication enhancement,
communication | Alternative scenarios [3]; Art making [4]; experience sharing, rapport

Art-based Narrative Interview [142]; building, non-verbal
Bayesian Networks [2,138]; Causal Loop expression facilitation, key
Diagrams [2,113,114]; Concept mapping issue exploration, focused
[6—12]; Cultural consensus [2]; Decision dialogue stimulation, idea

tree analyses [2]; Diamond ranking [24,90]; | clarification, visual
Draw and Write Technique [13—15]; Focus | communication support,
Group [118,119]; Future Workshop [18]; participatory communication

Geographic Information Systems promotion, controversy
[2,79,107]; Graphic Facilitation [25]; addressing, natural dialogue
Informal Interviews [13]; Kitchen Table fostering, and culturally
Talk [30]; Learner Verification and significant communication
Revision [102]; Mandala drawing [110]; capturing.

Participatory Design Generator Cards
[124]; Participatory Video [21-23];
Participatory/reflective photography [83];
Personas [140]; Photo-elicitation [24-29];
Photovoice [22,26,32—71]; Prototyping
[132]; SAT's Competence Tool [112];
Sociogram [25]; Stick-a-Star Quiz [13];
Threshold Analysis [100]; and Visual

Voices method [127].

Transparency 9 Methods: Agent-Based Models [1,2]; Transparency promotion, open
Alternative scenarios [3]; Citizen's Jury process facilitation,
[93]; Cognitive Mapping [2,113]; opportunities to transparently
Community Mapping [77-79]; Cultural express opinions, task clarity,
consensus [2]; Decision Tree Analyses [2]; | inclusiveness fostering,
Geographic Information Systems modeling process transparency
[2,79,107]; and Participatory Video [21— enhancement, and clear
23]. messaging and direction.

Theme 6: Flexibility and Ease of Use

Flexibility and Ease of Use are significant benefits of 30 co-creation methods, enhancing adaptability
to evolving insights and facilitating ease of modification for various contexts. Table 7 contains the

sub-theme name, description, and associated methods.



Table 6. Flexibility and Ease of Use's two sub-themes and associated methods
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[2,113,114]; Decision tree analyses [2];
Participatory Design Generator Cards [124];
Partnership Data Report for Reflection [74];
Spatial access priority mapping [101];
Visioning Tool [74]; and Zaltman Metaphor
Elicitation Technique [128].

Sub-theme Method Name [source study] Key Benefits

Flexibility 23 Methods: Agent-Based Models [1,2]; Flexibility enhancement,
Bayesian Networks [2,138]; Cognitive adaptability to evolving insights,
mapping [2,113]; Cultural consensus [2]; ease of modification, spontaneous
Decision tree analyses [2]; Geographic application facilitation, versatility
Information Systems [2,79,107]; Daily across contexts, broad
Activity Space Travel Diary [80]; Draw and | applicability for health materials
Write Technique [13—15]; Empathic Design development, timeframe
[87]; FUBI method [143]; Fuzzy cognitive accommodation, planning type
mapping [2]; Informal interviews [13]; adjustment, meaningful feedback
Learner Verification and Revision [102]; provision, in-depth topic
Participant photography [123]; Participatory | exploration support, storyline
geographic mapping [80]; Participatory adjustment capability, and
Impact Pathways Analysis [81]; Photovoice population generalization.
[22,26,32—71]; Rapid HIA [100]; Role-
playing [4]; Semi-structured Interviews
[88,122]; Spatial access priority mapping
[101]; Stakeholder Analysis [97-99]; and
Threshold Analysis [100];

Simplicity 7 Methods: Causal Loop Diagrams Simplicity enhancement, ease of

use promotion, straightforward
implementation facilitation,
immediate solution applicability,
manageable format provision,
tangible tool convenience, and
user-friendly design support.

Theme 7: Impactful and Valid

Impactful and Valid benefits of 49 co-creation methods include action facilitation and logic model

development, which create a foundation for sustainable outcomes and targeted resource allocation.

Table 8 contains the sub-theme name, description, and associated methods.

Table 7. Impactful and Valid's three sub-themes and associated methods

Sub-theme

Method Name [source study]

Key Benefits

Impactful

18 Methods: Causal Loop Diagrams
[2,113,114]; Checklist [115]; Concept
mapping [6—12]; Empathic Design [87];
Geographic Information Systems [2,79,107];
Participatory Video [21-23];
Participatory/reflective photography [83];
Pathways [3]; Personas [140]; Photovoice
[22,26,32—71]; Role-playing [4]; Snowball
sampling [85]; Social Network Analysis
[2,133]; Spatial access priority mapping
[101]; Stakeholder analysis [97-99];
Strategic Environmental Assessment [91];

Action facilitation, logic model
development, sustainable
outcome foundation, resource
targeting, community-oriented
solution promotion, real-world
application support, realistic
problem-solving aid, stakeholder
recruitment enhancement,
decision-making process reform,
and valuable insight generation.
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The Visioning Tool [74]; and Youth ReACT
data Analysis method [144].

Community charts [76]; Direct ranking [76];
MUST method [131]; Participatory visual
methodology [82]; Photovoice [22,26,32—
71]; SAT's Competence Tool [112]; and
Commentary Charts [76].

Validity 31 Methods: Agent-Based Models [1,2]; Data accuracy enhancement,
Asset mapping [5]; Bayesian Networks [2,138]; | community strength reflection,
Citizen's Jury [93]; Citizens' Workshop [93]; | knowledge assessment
Concept mapping [6—12]; The daily activity | facilitation, efficacy
space travel diary [80]; Decision Tree improvement, risk exposure
Analyses [2]; Diamond Ranking [24,90]; precision, quantitative
Focus Group [118,119]; Geographic forecasting effectiveness,
Information Systems [2,79,107]; Learner preference quantification
Verification and Revision [102]; Mockups of | requirement, action principle
Webpages [130]; Participatory Theme evaluation, self-report data
Elicitation [125]; Participatory Video [21- comparison, material
23]; Participatory/reflective photography clarification identification,
[83]; Photo-elicitation [24-29]; Photo researcher bias minimization,
Walkabouts [30,31]; Photovoice [22,26,32— community knowledge
71]; Purposive sampling [85]; Q sorting validation, research depth
[145]; Rapid HIA [100]; Reflective drawing | enrichment, rigor maintenance,
[84]; Role-Playing Games [72]; Snowball relevance assurance, stakeholder
sampling [85]; Social Network Analysis behavior highlighting,
[2,133]; Sociogram [25]; Structured surveys | immediate data interpretation
[2]; Threshold Analysis [100]; User-driven engagement, and recall
systematic reviews [126]; and Visual Voices | inaccuracy reduction.
method [127].

Skill 9 Methods: Bayesian Networks [2,138]; Co- | Learning enhancement, mutual

Development | design by Appropriation of Affordances[75]; | learning facilitation between

designers and end-users,
significant experience provision
for teachers, teamwork skill
development, learning about
video design and production, co-
researcher capacity building,
and challenge-addressing skill
improvement.

Theme 8: Reflection and Understanding

Reflection and Understanding benefits of 57 co-creation methods include promoting self-directed

learning, personal transformation, and critical reflection, facilitating the exploration of gender

embodiment and well-being. Table 9 contains the sub-theme name, description, and associated

methods.

Table 8. Reflection and Understanding s three sub-themes and associated methods

Sub-theme

Method Name [source study]

Key Benefits

Reflection

12 Methods: Art-based narrative interview
[142]; Body mapping [86]; Manoa mash-up
[106]; Modified Delphi [20];
Participatory/reflective photography [83];
The Partnership Data Report for Reflection

Promotes self-directed learning
and personal transformation,
facilitates critical reflection,
and encourages gender
embodiment and well-being

8
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[74]; Photo-elicitation [24-29]; Photo
walkabouts [30,31]; Playback Theatre [32];
Photovoice [22,26,32-71]; Reflective
drawing [84]; and SAT's Competence Tool
[112].

exploration. Supports personal
and social reflection, stimulates
iterative reflection, fosters a
reflective environment,
enhances self-assessment
competence, and supports
progress tracking.

Understanding | 35 Methods: Agent-Based Models [1,2]; Represents complex spatial
Complexity Alternative scenarios [3]; Asset mapping [5]; | interactions, supports feedback
A blended approach of photovoice and photo- | loops, manages uncertainty, and
elicitation [86]; Building a Model [4]; clarifies values. Captures
Citizen's Jury [93]; Citizens' Workshop [93]; | dynamic service experiences,
Cognitive mapping [2,113]; Community reveals nuanced values, and
mapping [77-79]; Cultural consensus [2]; provides decision-makers with
Draw and Write Technique [13—15]; relevant insights. Enhances
Ethnographic Facilitation [16]; The Festival | understanding of quality, care
[109]; Fuzzy Cognitive Mapping [2]; efficiency, and social issues.
Geographic Information Systems [2,79,107]; | Captures perspectives beyond
Graphic Facilitation [25]; Graphs Over Time | service settings, fosters
[113]; Kitchen Table Talks [30]; Manoa immersive interaction, supports
Mash-up [106]; Modified Delphi [20]; critical thinking and bridges
MUST Method [131]; Narrative Interviews cognitive limitations. Facilitates
[122]; Participant Observation [88,89]; scenario building, and dynamic
Participatory Geographic Mapping [80]; data interpretation.
Participatory Mapping [107,108]; Personas
[140]; Photo-elicitation [24—29]; Photovoice
[22,26,32-71]; Role-Playing Games [72];
Social Network Analysis [2,133];
Stakeholder analysis [97-99]; Strategic
Environmental Assessment [91]; The Video
Diary Method [122]; Youth ReACT Data
Analysis Method [144]; and Zaltman
Metaphor Elicitation Technique [128].
Visualization 15 Methods: Community Mapping [77-79]; | Enhances exploration of higher-

Concept mapping [6—12]; Geographic
Information Systems [2,79,107]; Graphic
facilitation [25]; Graphs over time [113];
[lustrative arts-based methodology [96];
Mind mapping [120,121];
Participatory/reflective photography [83];
Photo-elicitation [24-29]; Photo walkabouts
[30,31]; Photovoice [22,26,32-71];
Sociogram [25]; Stakeholder analysis [97—
99]; Structured surveys [2]; and Zaltman
Metaphor Elicitation Technique [128].

order constructs, articulates
personal experiences, supports
visual elicitation, and improves
health data visualization.
Facilitates spatial representation,
trends analysis, and intuitive
idea organization. Leverages
symbols, metaphors, and
aesthetic dimensions to increase
visual literacy. Stimulates
discussion, reveals interaction
patterns, raises issue visibility,
and provides rich visual insights
when conducted with rigor and
reflexivity.
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Theme 9: Efficient and Strategic

Efficient and Strategic benefits of 15 co-creation methods include time efficiency and effective group

discussion facilitation, minimizing costs while ensuring a comprehensive approach. Table 10 contains

the sub-theme name, description, and associated methods.

Table 9. Efficient and Strategic s two sub-themes and associated methods

Sub-theme Method Name [source study] Key Benefits
Efficient 10 Methods: Fuzzy cognitive mapping [2]; Promotes time efficiency,
Metaplan method [19]; Participant facilitates effective group
photography [123]; Participatory Impact discussions, minimizes costs,
Pathways Analysis [81]; Participatory Theme | and ensures a comprehensive
Elicitation [125]; Photovoice [22,26,32-71]; | approach. Supports rapid
Spatial access priority mapping [101]; assessment, integrates local
Structured surveys [2]; Threshold Analysis insights, and operates with
[100]; and Zaltman Metaphor Elicitation minimal staff assistance. Offers
Technique [128]. a cost-effective and streamlined
process for addressing multiple
issues efficiently.
Strategic 5 Methods: Bayesian Networks [2,138]; Supports strategic
Causal Loop Diagrams [2,113,114]; Decision | considerations, provides an
tree analyses [2]; Pathways [3]; and aggregate view of problem
Storytelling [134,135]. structures, and maintains focus
on feedback loops. Facilitates
understanding of future actions,
aids in mitigation strategy
development, enhances
problem-solving capabilities,
and minimizes cross-cultural
barriers in the research process.
Method Challenges

Data was extracted per method regarding the benefits and potential challenges when using the

method: 90 studies reported the challenges of using 78 methods, and the following is a summary of

the findings in grouped 6 themes and 25 sub-themes

Theme 1: Engagement and Participation

The 42 co-creation methods in this theme include engagement and participation challenges with

stakeholder cooperation, limited interaction with policymakers, and participant reluctance,

particularly in visual activities. Table 11 contains the sub-theme name, description, and associated

methods.

10




Table 10. Engagement and Participation s six sub-themes and associated methods
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Sub-theme Method Name [source study] Key Challenges
Poor 8 Methods: Creative Practice [94]; Diamond | Faces challenges with
engagement Ranking [24,90]; Informal interviews [13]; stakeholder cooperation, limited
Interpretive Focus Group [95]; Photo- interaction with policymakers,
elicitation [24,25,27-29,146]; Photovoice and reluctance from some
[33,35,36,38,39,41,46-48,50,52,53,55— participants. Parental presence
64,66-68,70,147—-149]; Purposive Sampling | may constrain children's
[85]; and Youth ReACT data analysis method | participation, and reluctance to
[144]. engage can limit data collection.
Some participants, especially
adults, resist visual activities,
and reliance on regular
engagement can reduce
participant-driven data analysis,
conflicting with participatory
principles.
Poor 3 Methods: Body Mapping [86]; Creative Presents recruitment challenges,
recruitment Practice [94]; and Learner Verification and especially with snowballing
Revision [102]. techniques, and reliance on
village leadership and local
research assistants can impact
participant selection.
Unmotivated | 3 Methods: Informal interviews [13]; Manoa | Presents challenges with high
Mash-Up Method [106]; and video diary rejection rates, especially among
method [122]. children, due to lack of time,
strength, or motivation. Risks
reduced participation if
individuals do not see direct
benefits, and children may
become bored with verbal
interactions when used in
isolation.
Requires 7 Methods: Alternative Scenarios [3]; Challenges requiring skilled
facilitation Checklists [115]; Collaborative Songwriting | facilitators to maintain focused

[77]; Dialogic Art (Relational Art) [150];
Draw and Write/Talk Technique [151];
Participatory Design Generator Cards [124];
and Youth ReACT (Research Actualizing
Critical Thought) data analysis method [144].

discussions while allowing free
expression, with participants
often relying on project team
guidance and children needing
encouragement to participate.
The method's effectiveness
depends on facilitators who can
guide discussions and tailor
approaches to specific contexts,
necessitating strong facilitation
skills.

Requires Skill
or Training

15 Methods: Asset Mapping [5]; Bayesian
Networks [2,138]; Causal Loop Diagrams
[2,114]; Draw and Write Technique [13,14];
Geographic Information Systems [2,79,107];
Graphic Facilitation [25]; Learner
Verification and Revision [102]; Mandala
Drawing [110]; Participatory Threats
Assessment [141]; Photovoice

Challenges requiring extensive
training and specialized skills,
including artistic abilities and
technical proficiency,
complexity in data collection
and analysis, inadequate training
leading to errors, mastery of
arts-based methods, handling

11
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[33,35,36,38,39,41,46—48,50,52,53,55—
64,66-68,70,147-149]; Sociogram [25];
Strategic Environmental Assessment [91];
Threshold Analysis [100]; Visual Voices
method [127]; and The Youth ReACT
(Research Actualizing Critical Thought) data
analysis method [144].

stakeholder perception data,
proficiency in diverse media,
and attention to conversational
nuances.

Group
dynamics

8 Methods: Art Making [4]; Photo-elicitation
[24,25,27-29,146]; Photovoice
[33,35,36,38,39,41,46—48,50,52,53,55—
64,66-68,70,147—-149]; Playback Theatre
[32]; Rapid HIA [100]; Semi-participant
observations [13]; Transdisciplinarity [73];
and The Youth ReACT (Research Actualizing
Critical Thought) data analysis method [144].

Challenges from social
influence, where children may
mimic peers or conform to
researcher expectations,
researcher-participant dynamics
affecting outcomes, difficulties
initiating discussions, observer
presence altering natural
behaviors, adolescent group
dynamics requiring patience,
and partnerships shaped by
specific issues.

Theme 2: Resources and Practical Constraints

The 45 co-creation methods in this theme face resources and practical constraints associated with

funding, which hinder covering essential costs like training, staff time, and participant incentives.

Table 12 contains the sub-theme name, description, and associated methods.

Table 11. Resources and Practical Constraints’ four sub-themes and associated methods

Sub-theme Method Name [source study] Key Challenges
Insufficient 7 methods: Body Mapping [86]; Causal Funding challenges for training,
funds Loop Diagrams [2,114]; Citizens’ Jury [93]; | staff time, participant incentives,

Collaborative Songwriting [77]; Creative and material production, with
Practice [94]; Learner Verification and limited resources hindering
Revision [102]; and Participant Photography | effective implementation and
[123]. evaluation, making the method
too expensive for some
researchers.
Resource- 4 Methods: Photo-elicitation [24,25,27— Resource-intensive challenges,
intensive 29,146]; Photovoice [33,35,36,38,39,41,46— | particularly with large
48,50,52,53,55-64,66-68,70,147—-149]; participant groups and multiple
Threshold Analysis [100]; and time points, substantial
Transdisciplinarity [73]. resources for web-based health
impact assessment tools, and
budgetary discussions in
intercultural settings
complicating the process.
Logistical 10 Methods: Art Making [4]; Empathic Logistical constraints,
constraints design [87]; Gerographic Information significant organization for

Systems [2,79,107]; Learner Verification and
Revision [102]; Participant Photography
[123]; Photovoice [33,35,36,38,39,41,46—

activities, challenges in
accessing confidential data,
careful planning for guides and
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48,50,52,53,55-64,66—68,70,147—149]; Role
Playing [4]; Role-Playing Games [72];
Structured surveys [2]; and The Zaltman
Metaphor Elicitation Technique [128].

scheduling, complications with
camera use and photo selection,
managing large data volumes,
capturing information during
events, and participant
preference for gathering images.

Time-intensive

26 Methods: Asset Mapping [5]; Bayesian
Networks [138]; Body Mapping [86];
Citizens’ Jury [93]; Co-design by
Appropriation of Affordances [75];
Collaborative Songwriting [77]; Commentary
Charts [76]; Creative Practice [94]; Direct
Ranking [76]; Empathic Design [87];
Interpretive Focus Group [95]; Learner
Verification and Revision [102]; Manoa
Mash-Up Method [106]; Participant
Photography [123]; Participatory Design
Generator Cards [124]; Participatory Impact
Pathways Analysis [81]; Photo-elicitation
[24,25,27-29,146]; Photovoice
[33,35,36,38,39,41,46-48,50,52,53,55—
64,66-68,70,147—-149]; Purposive Sampling
[85]; Video Diary Method [122]; Role-
Playing Games [72]; Social Network
Analysis [133]; Stick-a-Star Quiz [13];
Visual Voices method [127]; The Youth
ReACT data analysis method [144]; The
Zaltman Metaphor Elicitation Technique
[128].

Challenges due to being time-
intensive, especially for lengthy
processes like interviews and
video diaries, requiring
significant time commitment
from participants and
professionals. This complicates
integration into decision-making
and evaluation, with time
constraints hindering effective
participation and engagement,
leading to perceptions of
methods as labor-intensive and
slow, diminishing their overall
value.

Theme 3: Trust and Transparency

Trust and Transparency challenges associated with 28 co-creation methods include participants from

welfare and therapy backgrounds fearing potential 'diagnosis' through art, which can hinder their

engagement. Table 13 contains the sub-theme name, description, and associated methods.

Table 12. Trust and Transparency s four sub-themes and associated methods

Sub-theme

Method Name [source study]

Key Challenges

Distrust

3 Methods: Illustrative Arts-Based
Methodology [96];
Participatory/Reflective Photography
[83]; and Snowball sampling [85].

Challenges arise from
participants with welfare and
therapy backgrounds fearing that
art may be used to 'diagnose' or
'analyze' them, which impacts
engagement. The emphasis on
textual research can hinder the
adoption of visual methods,
while concerns about privacy
and confidentiality may lead
participants to withhold
information.
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Low transparency

3 Methods: Agent-Based Modeling [1,2];
Bayesian Networks [2,138]; and Direct
Ranking [76].

Presents challenges due to low
transparency, leading to doubts
about accuracy and
effectiveness. Unclear outcomes
or goals can further complicate
participants' understanding of
the method.

Misunderstanding

9 Methods: Art Making [4]; Bayesian
Networks [2,138]; Building a Model [4];
Causal Loop Diagrams [2,114]; Draw and
Write Technique [13,14]; Participatory
Threat Assessment [141]; Sociogram [25];
Threshold Analysis [100]; and Wild Cards
method [132].

Challenges arise as children's
artwork may seem unrelated to
the context, necessitating
exploration of connections.
Communicating results is
difficult due to the blend of real
and imaginary elements, which
can obscure lived experiences.
Flawed mental models and a
lack of shared understanding of
variables may result in shallow
diagrams and misinterpretations.
Densely drawn sociograms
complicate analysis, and
participants often find wild
cards abstract or difficult to
understand.

Ethical concerns

6 Methods: Draw and Write Technique
[13,14]; Participant Photography [123];
Photovoice [33,35,36,38,39,41,46—
48,50,52,53,55-64,66-68,70,147-149];
Semi-structured interviews [122]; Stick-a-
Star Quiz [13]; and Transdisciplinarity
[73].

Raises issues of confidentiality
and ownership, necessitating
extensive consent forms and
careful handling of sensitive
imagery. Challenges include
risks of stigmatization, bias from
professionals in impact
descriptions, and difficulties in
capturing negative social
concepts. Negotiating differing
definitions of "value,"
"compensation," and "fairness"
complicates ethical
considerations.

Emotionally
draining

5 Methods: Draw and Write Technique
[13,14]; Forum Theatre [32]; Illustrative
Arts-Based Methodology [96]; Mandala
Drawing [110]; and Photovoice
[33,35,36,38,39,41,46-48,50,52,53,55—
64,66—68,70,147-149].

Can be emotionally taxing for
participants, potentially inducing
negative feelings and anxiety.
Requires sensitivity to manage
emotional responses effectively,
especially when scenarios
selected may be repressive or
aggressive. Participants may feel
uncomfortable with unfamiliar
methods and experience anxiety
about drawing or taking

"proper" photographs due to fear
of negative judgment.
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Methodological limitations in 50 co-creation methods hinder research integrity, with weak analytic

rigor and limited predictive accuracy raising concerns about reliability. Table 14 contains the sub-

theme name, description, and associated methods.

Table 13. Methodological Limitations’ six sub-themes and associated methods

8,10,11,152]; Draw and Write Technique
[13—15]; Decision Tree Analyses [2]; Future
Workshop [124]; Fuzzy Cognitive Mapping
[2]; Geographic Information Systems
[2,79,107]; Informal Interviews [13];

Sub-theme Method Name [source study] Key Challenges
Not robust 17 Methods: Co-design by Appropriation of | Presents robustness challenges,
Affordances [75]; Concept Mapping [6— requiring further testing for
8,10,11,152]; Concept Mapping [6— reliability and validity.
8,10,11,152]; Consensus Conference [153]; Criticized for weak analytic
Daily Activity Space Travel Diary [80]; rigor and limitations in
Empathic Design [87]; Festival [109]; predictive accuracy. It faces
Interpretive Focus Group [95]; Narrative issues with recall delays,
Interview [122]; Participant Photography reliance on convenience
[123]; Particpatory Design Generator Cards | sampling, and insufficient
[124]; Participatory Geographic Mapping statistical analysis.
[80]; Participatory/Reflective Photography Modifications to reduce time
[83]; Photo-elicitation [24,25,27-29,146]; can affect effectiveness, while
Plan Review Checklists [100]; Stakeholder self-censorship, spatial
Analysis [98,99]; and Threshold Analysis imprecision, and outdated
[100]. materials further limit
robustness and depth of analysis.
Not 15 Methods: Citizens’ Jury [93]; Citizens' Faces challenges in achieving
representative | Workshop [93]; Concept Mapping [6— representativeness due to small
8,10,11,152]; Dialogic Art [150]; Direct sample sizes, potentially biased
Ranking [76]; Manoa Mash-Up Method data from highly motivated
[106]; Participatory Mapping [107,108]; participants, and difficulties in
Photo-elicitation [24,25,27-29,146]; engaging a diverse group. May
Photovoice [33,35,36,38,39,41,46— overlook specific perspectives,
48,50,52,53,55-64,66-68,70,147-149]; particularly from adults or older
Purposive Sampling [85]; Snowball populations. Self-selection can
Sampling [85]; Social Network Analysis lead to non-representative
[133]; User-driven Systematic Reviews viewpoints, and the method may
[126]; Video Diary Method [122]; and the struggle to engage diverse or
Zaltman Metaphor Elicitation Technique hard-to-reach groups, limiting
[128]. the diversity of participant
insights.
Limited 3 Methods: Dialogic Art [150]; Visual Voices | Limits the generalizability of
generalizability | Method [127]; and the Zaltman Metaphor results due to challenges in
Elicitation Technique [128]. applying findings broadly,
potentially reducing the
relevance of insights beyond the
specific sample or context.
Limited data 16 Methods: Concept Mapping [6— Faces challenges with limited

data due to reduced image sets
affecting categorization and
reliance on specific periods.
Produces incomplete narratives,
lacks longitudinal insights, and

15




DM Agnello et al.

Interpretive Focus Group [95]; Participatory
Mapping [107,108]; Photo-elicitation
[24,25,27-29,146]; Playback Theatre [32];
SAT’s Competence Tool [112]; Semi-
structured Interviews [122]; Stick-a-Star
Quiz [13]; Strategic Environmental
Assessment [91]; and the Zaltman Metaphor
Elicitation Technique [128].

has poor temporal and spatial
representation. Engagement with
only small portions of data
limits in-depth responses, often
requiring integration with other
methods for deeper analysis.

No evaluation

3 Methods: Creative Practice [94]; Five
Whys Method [136]; and User Stories [154].

Faces challenges due to
insufficient time for evaluating
long-term benefits. Limited
applicability beyond specific
settings, such as youth
participatory action research in
schools. Lacks empirical studies
on use and effectiveness,
hindering assessment of quality
improvements.

No impact

2 Methods: Pathways [3]; and Social
Network Analysis [133].

Generated no uptake from the
local government, which
showed little interest in
community input. Some
centralities lacked meaningful or
useful significance, limiting
overall impact.

Theme 5: Systemic and Structural Barriers

Systematic and structural barriers in 32 co-creation methods limit bottom-up planning by restricting

decision-making power at the community level, making engagement difficult. Table 15 contains the

sub-theme name, description, and associated methods.

Table 14. Systemic and Structural Barriers’three sub-themes and associated methods

Sub-theme Method Name [source study] Key Challenges
System 7 Methods: Geographic Information Systems | Challenges limit bottom-up
barriers [2,79,107]; Participatory Georgraphic planning due to insufficient

Mapping [80]; Social Network Analysis
[133]; Sociogram [25]; Stick-a-Star Quiz
[13]; Strategic Environmental Assessment
[91]; and Visioning [3].

devolved decision-making power,
hindering community
engagement and complicating
efforts amid future uncertainties.
Issues arise from formal
decision-making procedures,
geographic scope, technical
differences across sectors, and
complex coding systems,
complicating real-time data
recording. Visual interactions are
reduced to numerical tallies,
limiting meaningful insights into
community integration. Outdated
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satellite imagery leads to biased
exposure estimates, and
difficulties in explaining
centrality degrees further limit
overall impact.

Rigid

8 Methods: Bayesian Networks [2,138];
Checklists [115]; Concept Mapping [6—
8,10,11,152]; Decision Tree Analyses [2];
Forum Theatre [32]; Fuzzy Cognitive
Mapping [2]; Focus Groups [155]; and
Geographic Information Systems [2,79,107].

Challenges arise from rigidity,
struggling to handle uncertainty
and requiring adaptation to
incorporate creative, activity-
based approaches. Criticism
stems from limitations imposed
by narrow academic boundaries,
hindering the ability to capture
evolving systems or discrete
temporal changes. Difficulties in
dynamic environments incur
significant computational
burdens as the number of
variables increases. The typical
top-down sequence restricts
flexibility, while the structured
nature may lead to a loss of in-
depth insights, limiting
effectiveness in social conflict
situations.

Inaccessible

18 Methods: Alternative Scenarios [3];
Blended Approach of Photovoice and Photo-
Elicitation [86]; Body Mapping [86];
Building a Model [4]; Community Charts
[76]; Daily Activity Space Travel Diary [80];
Direct Ranking [76]; Fuzzy Cognitive
Mapping [2]; Geographic Information
Systems [2,79,107]; Learner Verification and
Revision [102]; Illustrative Arts-Based
Methodology [96]; Participatory Georgraphic
Mapping [80]; Photo-elicitation [24,25,27—
29,146]; Rapid HIA [100]; Sociogram [25];
Transdisciplinarity [73]; Visioning with the
CBPR model [74]; and the Zaltman
Metaphor Elicitation Technique [128].

Challenges related to
accessibility arise from
participant requirements, leading
to reduced engagement. The
method's complexity, including
dense text and a lack of
reflexivity, hinders understanding
and may alienate individuals with
specific health needs. It may not
suit all participants, as complex
equipment can deter
involvement, and map-reading
challenges may exclude some.
Activity space methods often
lack clear indices for community
integration, complicating the
analysis of social dynamics.
Additionally, the method's public
nature and the perception of arts-
based self-expression as
Westernized may leave some
participants feeling like
outsiders.
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Theme 6: Focus and Commitment

Challenges related to focus and commitment in 14 co-creation methods hinder successful
implementation, requiring substantial dedication from participants, researchers, and institutions. Table

16 contains the sub-theme name, description, and associated methods.

Table 15. Focus and Commitments three sub-themes and associated methods

Sub-theme Method Name [source study] Key Challenges
Needs 3 Methods: Concept Mapping [6—8,10,11,152]; | Requires significant
Commitment | Purposive Sampling [85]; and Rapid HIA commitment from participants,

[100]. researchers, and institutions,

often necessitating guidance
from a community advisory
board to prioritize information
collection and dissemination
about the project and related
health issues prior to the

workshop.
Topic 3 Methods: Bayesian Networks [2,138]; Cultural peculiarities can cause
drifting Informal Interviews [13]; and Participatory participants to drift toward side
Threats Assessment [141]. issues, diverting focus from the

main process and risking the
loss of children's authentic
voices. This challenge is
exacerbated by the method’s
tendency to capture threats
across broad regions and
extended timeframes, making it
crucial to gather accurate
perceptions. Inaccurate
perceptions may lead to
proposed interventions that do
not align with stakeholders'
views, resulting in potential

opposition.
Disconnect Methods: Consensus Conference [153]; Challenges arise from
Creative Practice [94]; Diamond Ranking imbalances between parties and
[24,90]; Forum Theatre [32]; knowledge asymmetry due to a
Participatory/Reflective Photography [83]; and | lack of shared background
Photovoice [33,35,36,38,39,41,46— materials before the conference,
48,50,52,53,55-64,66—68,70,147-149]. complicating the integration of

diverse opinions. Limited
community embedding and
insufficient time for
conventional measures can
hinder productive negotiation
and resolution. Additionally, the
perceived complexity of detailed
quasi-quantitative frameworks
for analyzing photographs may
complicate efforts to attribute
policy changes to specific
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interventions, further impeding
effective collaboration.
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