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Abstract

Background The growing interest in co-creation for public health innovation highlights the need for systematic
approaches to stakeholder engagement. Despite its potential, co-creation faces substantial challenges, includ-

ing unresolved power dynamics, poor reporting of methods and the absence of a universally agreed-upon definition.
Current research reveals substantial fragmentation in co-creation literature, with limited guidance on method selec-
tion and principle alignment. This study addresses these gaps by developing a framework for systematically evaluat-
ing method alignment with key co-creation principles, offering a structured approach to fostering more effective
and adaptive collaborative processes.

Methods Using a structured review approach based on the Preferred Reporting Items for Systematic Reviews

and Meta-Analyses guidelines, image-based models representing co-creation principles from academic and non-
academic sources were identified and assessed. A framework was created through an iterative development process.
The framework was subsequently validated by 12 geographically diverse co-creation researchers using a closed card
sort method, ensuring its robustness and applicability across different research contexts.

Results The Co-Creation Rainbow Framework was developed by integrating key features from 20 included models,
creating an individual-to-collective continuum with five sections (informing, understanding, stimulating, collaborat-
ing and collective decision-making), and three themes (engage, participate and empower). Successfully mapping 416
methods to the framework demonstrated its robust capability to differentiate and categorize co-creation methods,
and reveaed nuanced variations in methodological strategies used by researchers and practitioners across different
contexts.

Conclusions The Co-Creation Rainbow Framework addresses the disconnect between theoretical and practical
co-creation approaches through operationalising co-creation principles. By challenging traditional linear models
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and acknowledging the diversity of co-creation methods, the framework provides a nuanced and adaptable tool
for systematically evaluating method alignment. The framework offers researchers and practitioners a robust tool
for meaningful collaborative innovation, ultimately opening new pathways for collective problem-solving and knowl-

edge generation.
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Introduction

There is a growing interest in applying co-creation as a
process for innovation and stakeholder engagement
in public health, as it has been shown to enhance the
uptake of evidence-based interventions by engaging rel-
evant stakeholders [1-3]. Co-creation integrates social
determinants and contextual factors from the earli-
est stages of intervention design [1]. Unlike traditional
approaches that merely merge different types of knowl-
edge, co-creation actively engages diverse stakeholders
who are impacted by or can influence a defined problem
to co-create relevant solutions [4]. It emphasizes equita-
ble collaboration, where power is shared, and each stake-
holder’s insights are valued [5]. By doing so, co-creation
transcends participation by a single group of actors and
facilitates the meaningful generation and application of
knowledge to achieve impactful outcomes [4, 6].

Despite its growing popularity, working with diverse
stakeholders is not straightforward, and co-creation
faces various challenges, such as the navigation of var-
ied perspectives, miscommunication, the need for coor-
dination and facilitation, unresolved power dynamics,
inconsistencies in collaborative commitment throughout
the process and substantial time and resources [5, 7-9].
Furthermore, the lack of consensus about co-creation,
coupled with the interchangeable use of terms such as
co-creation, co-design and co-production, contributes to
fragmentation in the literature and hinders the develop-
ment of a cohesive co-creation process [7]. Additionally,
Agnello et al. [10] recently uncovered little to no consist-
ency in the methods and combinations of methods used
in co-creation, with a stark difference between methods
sourced from academic literature from those found in
grey literature. While academics leaned on qualitative
methods, practitioners utilized more participatory and
systems-based methods that enable collaboration [10].
This discrepancy highlights a significant divide in bridg-
ing academic and practitioner co-creation efforts, further
complicating the implementation of cohesive and sys-
tematic co-creation practices.

Research methods are essential for data collection.
In co-creation, however, methods not only gather data
but also facilitate participant engagement and struc-
ture the research process throughout all phases, from

conceptualisation to implementation, utilizing a range
of approaches such as written, visual, observational and
arts-based techniques [8, 10, 11]. For instance, system-
based methods (for example, Causal Loop Diagrams or
Group Model Building) offer a valuable means to har-
monize and integrate different perspectives and visu-
alize their interconnected and interdependent nature
[9]. Grindell et al. [12] emphasized the importance of
making principles visible through methods. By effec-
tively employing methods, researchers can embody and
operationalize their chosen methodology’s core princi-
ples, ensuring that the research process is rigorous and
reflective of its methodological foundations. Therefore,
successful adherence to co-creation principles relies on
thoughtful consideration of how they are operationalized
by methods used in the co-creation process.

Co-creation is inherently dynamic, interdisciplinary
and context-dependent, requiring methods that can
adapt to diverse settings and stakeholder groups [9].
Therefore, designing a co-creation project requires not
only consideration of the project’s objectives but also
how co-creators will work together in each step of the
process, using various methods. The lack of guidance on
how to select methods, leaves practitioners and research-
ers to navigate this complex terrain without clear tools.
The fragmented nature of the literature and the lack of
models or frameworks that integrate methods with prin-
ciples further complicate the design and implementation
of co-creation.

Existing frameworks, while valuable, are often limited
by their focus on particular aspects of participation. As
Grcheva and Vehbi argue, experts in participation are
claiming that public involvement and its frameworks
(such as IAP2 Spectrum and different participation lad-
der models) cannot work in various situations owing to
haziness regarding decision-making processes [13].

To address these challenges, a framework for evaluat-
ing the alignment between methods and co-creation
principles is needed. Such a framework can provide a
structured approach to selecting, applying and report-
ing methods, ensuring that co-creation processes are
adaptable, inclusive and effective across diverse contexts.
Researchers have developed various models and frame-
works for co-creation [14—17], including one for selecting
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participatory methods [11]. Previous research has also
combined existing co-creation models to guide the over-
all process [16, 18—-20]. However, despite the variety of
models, there is no universally accepted framework, and
none specifically focuses on the various methods used
throughout co-creation, and whether they enact co-cre-
ation principles.

Therefore, this study is grounded in five key princi-
ples consistently recognized in the co-creation litera-
ture: empowerment, participation, collective creativity,
collective intelligence and decision-making [1, 4, 16-18,
21-30]. These five principles were selected because they
are repeatedly cited across the co-creation literature, rep-
resent conceptually distinct dimensions of collaborative
practice, and are sufficiently operational to allow assess-
ment at the level of method selection and use. By framing
these as guiding principles derived from shared themes
in the literature, this approach aligns with the recurring
values that underpin successful co-creation processes.

Aim

Building on prior theoretical and empirical work, this
study seeks to address a gap in the co-creation literature
by developing and validating a heuristic framework that
supports intrinsic evaluation of methods [54], which
analyses whether a method enacts some or all of the prin-
ciples of co-creation.

In this way, the framework aims to serve as a practical
framework that supports researchers and practitioners
in moving from theory and practice, offering researchers
and practitioners a robust tool for intentional and prin-
ciple-informed method selection. This framework builds
on existing models and co-creation methods to ensure
relevance and practical applicability.

Methods
Working definitions
Co-creation can be used interchangeably with other
terms, such as co-design and co-production, and can be
confused with some participatory and public engagement
methodologies [3]. Therefore, this study aligns with the
research of Vargas et al. 2022, which treats co-creation,
co-design and co-production as methodologically dis-
tinct yet related concepts [31].

The definitions used to inform this study, and newly
established definitions, are the following:

+ Co-Creation: Co-creation is defined as the active
involvement of stakeholders, from the exploration
and articulation of problems or needs to the creation,
implementation and evaluation of solutions or initia-
tives [31].
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Co-Creation Method: Co-creation methods encom-
pass a diverse range of tools, activities, approaches
and techniques strategically employed across the
entirety of the co-creation process. These methods
serve various purposes, including but not limited
to data collection, facilitation, recruitment, reflec-
tion, data analysis and dissemination, allowing for
flexibility in achieving diverse objectives [10].
Framework: A framework usually denotes a struc-
ture, overview, outline, system or plan consist-
ing of various descriptive categories, for example,
concepts, constructs or variables and the relations
between them that are presumed to account for a
phenomenon. Frameworks do not provide explana-
tions; they only describe empirical phenomena by
fitting them into a set of categories [32].

Model: A model typically involves a deliberate sim-
plification of a phenomenon or a specific aspect
of a phenomenon. Models need not be completely
accurate representations of reality to have value.
Models are closely related to theory and the differ-
ence between a theory and a model is not always
clear [32].

Participation: Several definitions of participation
are available; in this study, the definition by the
Cambridge Dictionary was used: participation is ‘to
take part in or become involved in an activity’ [33].
Empowerment: Empowerment is the transfer of
power from one entity (Agent A) to another (Agent
B), enabling a shift from powerlessness to relative
control, particularly in decision-making processes
[22, 34].

Collective Decision-Making: A new definition was
adapted from Amorim and Ventura [35]. Collective
decision-making is the coordination of the deci-
sion-making process, involving every co-creator in
a manner that harmonizes with their common pri-
orities and overarching objectives.

Collective Intelligence: Collective intelligence is
shared intelligence emerging from a group of peo-
ple when they work on the same tasks, which could
result in more innovative outcomes than when
individuals work alone [36].

Collective Creativity: Collective creativity occurs
when group members stimulate one another’s
divergent thinking, and their individual ideas are
aggregated into the group’s creative output. Expla-
nations for collective creativity are then based on
how the group’s cognitions, dynamics and environ-
ments affect the creative process [37].
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Developing and validating the co-creation rainbow
The Co-Creation Rainbow Framework was developed using
atwo-phase approach:
Phase I: Framework Development. This phase included
two steps: (1) a structured review of visual models to
identify and evaluate image-based models of co-crea-
tion principles (empowerment, participation, collective
creativity, collective intelligence and decision-making)
from both academic and non-academic sources; and
2) multiple rounds of testing and consensus-building
were conducted with four co-creation researchers, and
tested on a set of co-creation methods using the closed
card sort method to develop the initial framework.
Phase 2: Validating the Framework. This phase vali-
dated and refined the framework created in Phase 1. It
consisted of five steps: (1) identification, (2) criteria, (3)
closed card sort method, (4) analysis and (5) summary.
This two-phased approach ensures that the frame-
work is both theoretically grounded and empirically
tested, enhancing its reliability and applicability.

Phase 1: Framework development

The framework was developed through a two-step
approach: Step 1, systematically identified relevant
visual models for these principles, and Step 2, involved
iterative testing and consensus-building to integrate
key elements from the included models into a hybrid
framework. This process ensured a comprehensive
and inclusive synthesis of co-creation principles across
diverse contexts.

Step 1: Screening and testing existing models

A structured review approach was used, which involves
applying objective search criteria and systematically
screening and extracting relevant information from
each source to ensure transparency, repeatability and
comprehensiveness. This approach also allows flexibil-
ity in review design when standard systematic review
protocols are not feasible [38].

This structured review is reported following the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) checklist [39] and is designed
on the basis of the approaches of de Koning et al. [18]
and Payne et al. [20]. Specifically, we applied de Koning
et al’s search and screening strategy and drew on Payne
et al’s framework development process, adapting it to
fit the focus and scope of our study.

Inspiration was drawn from Koning et al., who took
a similar visual approach in their investigation of mod-
els of co-creation. Their work demonstrated the value
of synthesising visual frameworks to map conceptual
structures across different contexts [18].
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A systematic search was conducted in Google Images
to identify visual models related to key co-creation
principles. Search terms were combined using ‘AND’
to refine results. For example, ‘co-creation’ was paired
with ‘decision-making’ and ‘methods’ to narrow down
broad terms. However, for ‘participation’ and ‘empow-
erment, co-creation was not added, as these terms
are inherently linked to co-creation processes. Simi-
larly, ‘collective intelligence’ and ‘collective creativity’
were specific enough to stand alone. Table 1 shows the
search term combinations used.

Owing to the high number of search results for the
Google Images search, when repetition was apparent
at around 100 images, with almost no new relevant
images found, this served as the stopping point. Once
the search was conducted, the models were screened
with the selection criteria 1 in Table 2.

Models adhering to the inclusion criteria were down-
loaded and then screened for a second time using selec-
tion criteria 2 in Table 3. Models were not screened or
excluded on the basis of the presence of the term ‘co-
creation. Instead, inclusion was determined by whether
a model aligned with one or more of the five co-crea-
tion principles of interest. The aim was to determine
their applicability in evaluating methods employed in
specific steps of the co-creation process, rather than
the entire co-creation project. Models meeting these
criteria were taken to Step 2.

To ensure quality and consistency throughout the
screening process, all included models were reviewed
by the lead author (D.M.A.) and co-authors (N.S., M.V.
and A.S.). Discrepancies were discussed and resolved
through consensus.

Table 1 Search term combinations for the Google Images
search

Search term 1 Search term 2 Search term 3

Model Participation

Framework Participation

Model Empowerment

Framework Empowerment

Model Collective intelligence

Framework Collective intelligence

Model Collective creativity

Framework Collective creativity

Model Decision-making Co-creation
Framework Decision-making Co-creation
Model Methods Co-creation
Framework Methods Co-creation
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Step 2: hybrid framework development

To create the framework, an adapted version of the
framework development approach described by Payne
et al. [20] was applied, starting with creating an initial
version of the framework that was progressively refined
through iterative testing and consensus-building.

The lead author (D.M.A.) and co-authors (N.S., M.V.
and A.S.) assessed the identified models by testing
whether their structure could meaningfully accommo-
date co-creation methods. This involved mapping a sam-
ple of methods onto the model using the close card sort
method to evaluate their flexibility and fit. Models or
model features that successfully allowed for the catego-
rization of multiple methods were considered suitable for
inclusion.

The synthesis process involved iterative rounds of
consensus-building. First, the lead author (D.M.A.) and

Table 2 Selection criteria 1
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co-authors (N.S., M.V. and A.S.) independently evaluated
the models. This was followed by group discussions to
clarify assumptions and findings, and finally, a collabora-
tive meeting to agree on the final structure. The resulting
framework, named the Co-Creation Rainbow Frame-
work, was advanced to the validation stage.

Phase 2: validating the framework

To validate the Co-Creation Rainbow Framework, a
comparative analysis approach was applied to evalu-
ate its accuracy and utility in differentiating co-creation
methods. The analysis followed five steps, summarized in
Table 4.

Data analysis
Upon completion of the closed card sort, the agreement
rates were calculated for each method and its assigned

Inclusion criteria

Exclusion criteria

Contains the name of one or more co-creation principles
Itis clear and concise in both language and image quality

[tis not specific to a certain field, and can be used in different sectors or methodologies

[tis written in English

Does not contain any of the co-creation principles

It is unclear and difficult to understand
on the basis of the image

It is designed for a specific field of research
Itis not written in English

Table 3 Selection criteria 2

Inclusion criteria

Exclusion criteria

Provided example methods

Includes a clear and sufficient description of the model’s structure, com-
ponents or intended use, and demonstrates alignment with the intended
co-creation principle as defined in this study

[tis written in English

Did not provide example methods

Lacks a clear or sufficient description of the model’s structure,
components or intended use, or does not demonstrate alignment
with the intended co-creation principle as defined in this study

[t is not written in English

Table 4 Steps of the comparative analysis

Step Description

1. Identification  The Health CASCADE Co-Creation Methods Inventory [10, 40] was selected as the dataset for method comparison, given its compre-
hensive collection of co-creation methods. The inventory includes a diverse set of participatory, qualitative, quantitative and mixed

methods sourced from both academic and grey literature

2. Criteria

The five sections of the Co-Creation Rainbow Framework (informing, understanding, stimulating, collaborating and collective

decision-making) served as the criteria for comparison of the different methods. The sections are described in the Results section

and Fig. 3

3. Closed Card
Sort method

Twelve co-creation researchers (D.M.A, DH., FC, GRL, JB, LD, LMcC, MM, MV, NS, QA.and QL.), diverse in experience with co-
creation, field of research, and varying geographical locations, participated in a closed card sorting task using the MAZE platform [42].

[41 The closed card sort method enabled us to understand how people understand and categorize methods, and ensures the framework
matches users' expectations. This process assessed the alignment of methods with the framework'’s categories

4. Analysis
demic versus grey literature

5.Summary

The agreement rates for method categorization were calculated, and a comparison was made between methods sourced from aca-

Researchers reflected on the findings and provided feedback on the framework’s strengths and areas for improvement. These insights

were used to refine the framework and summarize the study’s results and are presented in Additional File 5
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section. In alignment with the close card sort proto-
col, methods with an agreement rate of 50% or higher
were allocated to a section of the Co-Creation Rainbow
Framework. Methods with agreement rates below 50%
were classified as unsorted. The outcomes were compiled
into a report and shared with the research team for fur-
ther reflection and discussion.

To validate the framework, an overall agreement rate
was calculated for the sorted methods. A 100% agree-
ment rate indicated unanimous categorization by all 12
researchers, while a 50% agreement rate was the thresh-
old for satisfactory performance. Agreement rates for
each section of the framework were organized into 10%
increments and visualized using a histogram.

Additionally, methods sourced from academia were
compared with methods sourced from grey literature
to uncover trends in the degree of alignment by source
type. Sorted methods were categorized by source type,
and the percentage distribution of academic and grey
literature methods was calculated for each section of the
framework.

Results

Phase 1: framework development

Step 1: screening and testing existing models

From an initial 1200 hits, 1117 models were excluded
on the basis of selection criteria 1, leaving 83 models for
inclusion. Of these 83 models, 25 met selection criteria
2 and proceeded to the testing phase. An additional file
provides detailed information on these models, includ-
ing their sources, descriptions and co-creation princi-
ples (see Additional File 1). Testing the models revealed
that five did not offer sufficient structure or guidance to
support the classification of methods and were therefore
excluded. Figure 1 shows the process of model inclusion,
resembling a PRISMA-like flow chart. Figure 2 illustrates
the included models and their associated principles, and
an additional file contains the completed PRISMA check-
list (see Additional File 2).

Of the 20 models included in the study, 60% (12/20)
feature participation, 60% (12/20) include decision-
making, 40% (8/20) address empowerment, 15% (3/20)
involve collective creativity and 10% (2/20) incorporate
collective intelligence.

Step 2: hybrid framework development

These 20 included models were reviewed through four
iterative rounds of testing and consensus-building among
the authors to determine which structural features could
accommodate the categorization of co-creation methods.
This process informed the integration of key elements
into a hybrid framework, ensuring that the final struc-
ture reflected both conceptual alignment and practical
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applicability to method selection. An additional file con-
tains details about which features of the source mod-
els were added to the hybrid framework (see Additional
File 3). An additional file contains further details on the
results of Phase 1 (see Additional File 4).

The co-creation rainbow framework

The Co-Creation Rainbow Framework integrates the
strengths and features of 20 distinct models to form
a tool for evaluating methods, resulting in an individ-
ual-to-collective continuum, five sections (informing,
understanding, stimulating, collaborating and collective
decision-making) and three themes (engage, participate
and empower), which is visualized in Fig. 3.

The name ‘Co-Creation Rainbow’ was chosen to reflect
the framework’s role in examining the spectrum of meth-
ods and to symbolize the diverse range of co-creation
principles it encompasses. The term ‘rainbow’ signifies
the diverse principles and positions for methods within
the framework, serving as a visual metaphor that under-
scores that no single point within the framework holds
more significance than another. Instead, the framework
is designed to discern how a particular method contrib-
utes to the spectrum of co-creation principles. This name
highlights the concept that co-creation can manifest in
diverse forms and intensities; the framework provides
a systematic approach to understanding and assessing
methods used in the co-creation process.

Individual-to-collective continuum

Co-creation is not an individual achievement, but a
cumulative work of a collective variety of individu-
als, using the dimension of creativity in their work [43].
While dimensions of individual and collective creativity
are distinct, they are also interconnected and must be
considered together [44]. Therefore, along the bottom
of the Co-Creation Rainbow Framework is a continuum
from individual to collective, reflecting integrated fea-
tures of collective intelligence and collective creativity.
This continuum emphasizes how some methods only
involve the co-creators on an individual basis, while oth-
ers enable the participation of the collective. The con-
tinuum is intended to illustrate the type of engagement
methods that can foster, with informing methods often
targeting individual understanding, while later stages,
such as collaborating and collective decision-making,
facilitate more explicitly collective forms of intelligence
input. This continuum is visualized across the bottom of
the framework in Fig. 3.

Framework sections
An integral aspect of the Co-Creation Rainbow Frame-
work is its arch structure, formed by five sections
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(n=1,200)

Models Extracted
(n=283)

Models Screened

Models Excluded:
« Unclear = 1,000
« No principle = 100
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(n =83)

Models Tested

Models Excluded:
« No methods = 45
« No description = 8
« No alignment with the
principle's definition = 5

(n=25)

Models included in the
integrated framework
(n=20)

No methods = Did not provide example methods
« No description = Lacks a clear or sufficient description of the model’s structure, components, or intended use.

Models Excluded:
« Insufficient structure to
classify methods = 5
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this study.

with the principle’s = Does not d

with the i ded ion

as defined in
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Fig. 1 PRISMA-like flow chart of models and frameworks that visualizes the steps from identification to the inclusion of the final set of 20 models
associated with the co-creation principles. Definitions for the exclusion criteria used at each step are provided at the bottom of the figure



Agnello et al. Health Research Policy and Systems (2025) 23:127

Included Models and their A

Page 8 of 16

iated Co-Creation Principles

® Participation Empowerment

No. of Co-Creation Characteristics

3 I
2

| I
0
&

Extracted Models

u Collective Intelligence

u Collective Creativity =~ m Decision-making

& IS . Y
& © N S}
& & & & &S S Ed &
5 S & ¢ S & S
SR N A P A N
@& > & o2 O Cid o 3 & &
& ¢ ¢ ¥ ¢ £ & £ F
> o @ NS Q & <8 i o
& & S K K & & @
o ! & K ) & R ©
a & & A & 4 R ¥
N & A 8 & & N °
N . S T R
& & h < N ® @
¢ & ¢ & <
<< N & & Q @
y\‘b & NJ &
S N
N §°
g

Fig. 2 Included models and their associated co-creation principles. The graph represented the distribution of the co-creation principles

among the 20 included models
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Fig. 3 The Co-Creation Rainbow Framework, including the individual-to-collective continuum across the bottom of the figure; five sections
that form the arc of the rainbow (informing, understanding, stimulating, collaborating and collective decision-making), and three themes (engage,

participate and empower) that span the five sections

spanning the individual-to-collective continuum. These
sections mirror the order of some of the included mod-
els, such as Duarte et al. (2018) Stage Model of Participa-
tion, the Wellcome Trust’s Public Engagement Onion [46,
47], the Spectrum of Public Engagement and the IAP2
Spectrum of Public Participation [48, 49]. Each section
within the framework holds a distinct position on the
individual-to-collective continuum, aligning with specific
objectives users aim to accomplish through their selected

methods. To illustrate the framework’s sections, Table 5
presents some examples from the literature of where
methods fit in the features of some related models.

Overlayed themes

To underscore the progression from engaging to par-
ticipating, and then to empowerment in co-creation,
introduced by an included model by Steiner and Farmer
(2018), the Co-Creation Rainbow Framework includes
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Table 5 Sections of the co-creation rainbow framework

Section Description Examples

Informing A method to provide information to the co-creators or inform them of the key  Fact sheets, websites, public lectures and leaflets.’

aspects of the co-creation process

Understanding A method aimed at comprehending the co-creator’s experience: involves Focus groups, surveys and interactive exhibits.
actively or passively gathering knowledge, data or feedback from the co-

creator

Stimulating A method to stimulate the co-creator’s individual or collective intelligence Hackathon?

and creativity, or energize them, thereby stimulating the co-creation process

Collaborating A method that facilitates collaborative engagement among co-creators, foster- Design games and workshops.*
ing collective intelligence and creativity. It provides a platform for elaborating

on existing ideas or generating new ones. Co-creators with diverse expertize

and perspectives engage in collaborative activities, excluding involvement

in decision-making
Decision-making A method designed to involve co-creators in decision-making. Co-creators
collectively influence decisions to define the direction of the co-creation

Consensus-building or participatory decision-
making methods, citizen juries and ballots>

process or take specific actions

[

Table 6 Engage, participate and empower themes of the co-creation rainbow framework

Themes  Description Associated section(s)

Engage Co-creators identify potential co-creation opportunities and relevant stakeholders. They're involved Informing and understanding
through various communication methods, laying the groundwork for co-creation. They also provide their
individual knowledge, experiences and perspectives to enrich the co-creation process

Participate Co-creators actively contribute to the co-creation process, collaborating through iterative dialogue Stimulating and collaborating
and fostering in-depth working relationships to develop solutions

Empower  Co-creators are empowered to participate in decision-making processes, enabling them to achieve their Collective decision-making

personal and community goals

three themes that overlap with the five sections of the
framework: engage, participate and empower. Descrip-
tive details and associated sections are presented in
Table 6.

The strategic positioning of each theme with respect to
a section highlights the sequential stages of transferring
power or agency from organizers to the co-creators dur-
ing the co-creation sessions. As articulated by Grove [54],
empowerment extends beyond mere participation but
encompasses the ability to take part in decision-making
processes and affect the outcomes.

Phase 2: validating the framework

Out of 619 methods sorted to the framework using the
closed card sort method, 67% (n=416) were successfully
sorted into the five sections of the Co-Creation Rain-
bow Framework: informing section (n=38), understand-
ing (n=174), stimulating (n=150), collaborating (n=63)
and collective decision-making (n=21). Conversely, 33%
(n=203) of the methods did not meet the agreement

threshold to be mapped to the framework. An additional
file contains a detailed list of methods sorted into the
framework (see Additional File 5), Fig. 4 visualizes the
method types per section of the framework, and Fig. 5
visualizes a few illustrative examples of methods sorted
into the framework.

Figure 6 visualizes the distribution of overall agreement
rates for the Co-Creation Rainbow Framework. As noted,
70% of methods had agreement rates of 50% or higher,
with a significant concentration in the 90-100% range,
showecasing a high level of consensus.

Comparison of methods

Figure 7 illustrates the proportion of sorted methods
based on their source literature. It shows that meth-
ods from academic literature predominantly focus on
understanding co-creators (77% in the understanding
section), often drawing on individual knowledge and
thus limiting their capacity to address other co-crea-
tion principles such as collective intelligence, collective
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Method types per Section of the Framework
Number of Methods

20

Informing

-

Understanding

Stimulating

Collaborating

Framework Section

Collective Decision-making

Unsorted

M Participatory M Qualitative

40 60 80 100

W Quantitative

M Ethnographic

120 140 160 180 200

M Analysis

Fig. 4 Number and type of methods sorted to each of the five sections of the Co-Creation Rainbow Framework (informing, understanding,
stimulating, collaborating and collective decision-making), and those that were unsorted

Collaborative
Sketching

Walt Disney Method
COLLABORATING

Draw the Problem
World Café
Near and Dear

Impact/Effort Matrix

COLLECTIVE
DECISION-MAKING

Diamond Ranking
Dot Voting

Go Bananas

Squiggle Birds
Questorming

STIMULATING

Sync Claps

Bodystorming

Questionnaire

Interview
UNDERSTANDING

Field Observation

Survey

Pecha Kucha

INFORMING

art Agenda

Fig. 5 Visualizes only a few illustrative examples of methods sorted into the Co-Creation Rainbow Framework, not the full validation set (see
Additional File 5). Presented: informing (n=3), understanding (n=4), stimulating (n=5), collaborating (n=4) and collective decision-making (n=4)
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Agreement Rate Distribution to the Framework
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Fig. 6 Agreement rate distribution from 0 to 100%. The agreement rates are divided into 10% brackets. The occurrence is the method plus its
assigned section, for example, a decision made by the researcher taking part in the sorting method

Percentage of Methods per Section of the Framework

100%
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80%
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60%
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40%
20%
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10%

Informing

Stimulating

Collaborating Collective
decision-making

The 5 Sections of the Co-Creation Rainbow Framework

® Academic Literature

u Grey Literature

Fig. 7 Percentage of methods sourced from either academic or grey literature. The Co-Creation Rainbow Framework sections are on the x-axis,

and the percentage is on the y-axis

creativity, decision-making or empowerment. Notably,
only 4% of methods in the academic literature are cat-
egorized under the stimulating section, indicating a low
emphasis on stimulating the co-creation process. In
contrast, methods from grey literature were primarily
sorted into the stimulating (96%), informing (75%) and

collaborating (73%) sections. This suggests that meth-
ods used by practitioners (in the grey literature) more
actively enact principles such as participation, col-
lective intelligence and collective creativity, with less
emphasis on empowerment and collective decision-
making (62%) and on individual experience or knowl-
edge (23%).
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Discussion

The framework created in this study synthesizes key
elements identified across diverse models to guide an
assessment of the extent to which methods adhere to co-
creation principles. The framework supports intrinsic
evaluation of methods [55], which is analysing whether a
method is designed to enact some or all of the principles
of co-creation. This type of evaluation does not assess
outcomes such as behaviour change or health impact but
instead provides practical guidance for selecting methods
that are intrinsically aligned with the values and goals of
co-creation initiatives. Moreover, the Co-Creation Rain-
bow Framework introduces a structured language for
articulating how methods contribute to the overall pro-
cess, fostering transparency about co-creative endeav-
ours. In this way, the framework provides an internal
consistency check for co-creation methods and examines
how well methods align with co-creation. This frame-
work is therefore a valuable addition to part of a broader
evaluation of co-creation [1].

Method selection

Although the five co-creation principles informed the
selection of models in the synthesis phase, the subse-
quent sorting of individual methods was based on the five
sections of the Co-Creation Rainbow Framework. This
reflects the purpose of a framework, which, as defined
by Nilsen [32], serves to organize empirical phenomena
into structured categories without offering explanatory
claims. In this case, the framework categorizes meth-
ods according to their primary function within the co-
creation process, providing researchers with a heuristic
structure to support transparent and intentional method
selection. The expectation is that by employing methods
across all five sections of the framework, researchers can
operationalize and uphold all the principles of co-crea-
tion throughout the full co-creation process.

While co-creation is often situated within qualitative
or collaborative research traditions that emphasize par-
ticipation and shared decision-making, principles are not
always explicitly operationalized in practice. As noted
by Messiha et al. (2023), there remains an inconsistency
in the articulation of co-creation theories and how they
shape methodological choices in co-creation [56]. This
limits the ability to assess or compare co-creation efforts
and may contribute to a fragmented evidence base lack-
ing coherence and evaluative rigour [3].

The Co-Creation Rainbow Framework seeks to address
this gap by providing a practical tool that helps research-
ers evaluate whether and how specific methods align with
commonly accepted co-creation principles. By offering
a structured lens for assessing method-principle fit, the
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framework supports more transparent, deliberate design
choices and contributes to improving the comparability,
quality and inclusivity of co-creation research.

This tool may be particularly valuable in applied, inter-
disciplinary or policy-driven contexts where co-creation
is increasingly adopted but often lacks concrete guidance
on implementation. It may also support experienced co-
creation researchers in reflecting more critically on the
alignment between their methodological choices and
their objectives.

While the Co-Creation Rainbow Framework supports
the selection of methods on the basis of the method’s
intrinsic characteristics, it remains essential to consider
cultural appropriateness and contextual fit, as additional
factors can influence a method’s success. The framework
is intended to guide the initial planning and selection
phase, but piloting and adapting methods to specific co-
creation processes is still necessary to ensure effective
implementation.

Individual to collective

The individual-to-collective continuum of the frame-
work captures two co-creation principles: collective
intelligence and collective creativity. Co-creation blends
ideas, perspectives and experiences, leveraging crowd
dynamics to unlock collective intelligence [57, 58]. In
2015, Woolley et al. [59] highlighted that collective intel-
ligence is an emergent property that arises from both
the aggregation of the group members ’ values, as well
as group structures, norms and routines, which regulate
group behaviour in a way that enhances coordination
and collaboration. They emphasize that effective group
performance relies on social perceptiveness, balanced
speaking turns, diversity and creative methods. Similarly,
Skrazauskiene and Kalinauskas [44] argue that collective
creativity fosters collective intelligence.

To achieve collective intelligence, co-creators must
collaborate in a supportive environment that promotes
cohesion and leverages diverse viewpoints [17, 23]. The
increased engagement while performing a collective cre-
ative task accumulates knowledge more efficiently and
improves the development of solutions, whilst successful
innovation requires effective and creative work [44]. For
instance, Bojovic et al. [52] highlighted how workshops
can actively engage co-creators in knowledge exchange,
challenge them to confront opinions, build consensus
and find common solutions for potentially conflicting
interests and views. Thus, collective intelligence and cre-
ativity are markedly influenced by the methods used in
the co-creation process (for example, in a workshop).

Nevertheless, relying solely on collective intelligence
and creativity has limitations. Bojovic et al. [52] sug-
gest that when seeking insight into stakeholders’ needs,
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perceptions and rationales, a more meaningful exchange
can be achieved through one-on-one interviews. Inter-
views encourage co-creators to express themselves
freely, facilitating the emergence of new narratives. For
instance, Miller [60] warns of groupthink, a phenom-
enon where individuals conform to group opinions at
the expense of their own, underscoring the need for indi-
vidual investigation before aggregating views. He argues
that collective intelligence only arises when we first indi-
vidually investigate the situation with our own set of data,
and from the lens of our own unique experience and
understanding, and then comes together to aggregate our
collective view [60]. This highlights the importance of
selecting methods along the full individual-to-collective
continuum, allowing co-creators to first work individu-
ally and then engage collectively. This is reflected in the
design of the Co-Creation Rainbow Framework, with no
position valued more than another. While some meth-
ods engage individuals rather than groups, they can play
an essential role in a broader co-creation process when
thoughtfully sequenced and integrated to support collec-
tive outcomes.

Engaging to empowering

The overlayed themes of the Co-Creation Rainbow
Framework (engage, participate and empower) capture
three co-creation principles: participation, empower-
ment and decision-making.

The Co-Creation Rainbow aligns with Weidenstedt [34]
in recognizing that power transfer within co-creation
often necessitates social and structural changes. Effec-
tive empowerment requires co-creators to recognize the
variability in power distribution and assess their posi-
tions and agential options. By aligning with Weiden-
stedt’s insights, the Co-Creation Rainbow Framework
emphasizes the dynamic nature of power transfer, con-
sidering both social dynamics and the need for structural
adjustments. In this way, the framework prompts critical
reflection on the distribution of power throughout the
co-creation process.

Consequently, the significance of visualizing the pro-
gression from Engage to Empower is crucial, as differ-
ent methods facilitate varying degrees of power transfer.
Steiner and Farmer [22] describe this as a gradual pro-
cess, starting with engagement and moving through
participation, both of which are prerequisites for empow-
erment. They note that ‘engagement is a precondition of
empowerment, and it is insufficient, alone, to empower
communities’ (p.129) [22]. For instance, Arnstein’s Lad-
der [61] emphasizes the redistribution of power, with its
eight rungs ranging from manipulation to citizen con-
trol. While foundational, Arnstein’s ladder risks present-
ing co-creation as one-dimensional, implying that higher

Page 13 of 16

participation alone is sufficient. Unlike earlier models,
which often conceptualize public engagement as a linear
progression of power or influence, the Co-Creation Rain-
bow Framework takes on a hybrid approach. It extends
beyond empowerment, incorporating participation pro-
cesses, creativity and collective intelligence, key elements
critical for fostering innovation and inclusivity in co-cre-
ation. Flexibility is necessary to adjust engagement levels
based on the circumstances at different stages of the co-
creation process. Therefore, the objective is not to relent-
lessly pursue high participation levels, as this may not be
appropriate in every situation [45].

Academic and grey literature methods

Through the application of the Co-Creation Rainbow
Framework, our study further refined the findings of
Agnello et al. [10] by articulating the nature of the gap in
how researchers and practitioners engage in co-creation,
particularly in terms of the methods they employ. Aca-
demic researchers tend to utilize collaborative methods
less frequently compared with their counterparts outside
academia. Conversely, practitioners and individuals out-
side academia exhibit a higher propensity for employing
stimulating and collaborative methods. Intriguingly, nei-
ther academic researchers nor practitioners are creating
platforms for co-creators to engage in collective deci-
sion-making. This may be because academic co-creation
processes often emphasize data extraction over shared
control, while practitioners and community-based actors
may prioritize relationship-building and creativity. Nota-
bly, the limited use of collective decision-making meth-
ods across both domains highlights a persistent challenge
in operationalising power-sharing. This underscores the
importance of using the Co-Creation Rainbow Frame-
work not only as a tool for method selection and report-
ing but also as a prompt for critical reflection on where
and how power is distributed throughout the co-creation
processes. Moving forward, this framework stands as a
valuable resource, guiding researchers and practitioners
alike towards more co-creative approaches. It provides
them with a tool to more easily select methods from
across the Co-Creation Rainbow Framework.

Future research

Approximately 33% of the methods identified in this
study could not be sorted into the framework. These
included cross-cutting participatory tools, individual
reflective techniques, data analysis methods and obser-
vational or sampling strategies and analysis methods. A
dedicated classification of these methods could support
researchers and practitioners in identifying supportive
or adjunct methods that enhance co-creation processes,
particularly those that operate across multiple phases
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or outside of direct engagement contexts. Furthermore,
future research could explore the development of a com-
plementary framework or typology to accommodate
methods that fell outside the scope of the Co-Creation
Rainbow Framework.

Limitations

There are known limits to the card sort method regarding
consistency between participants. This lack of consist-
ency can weaken results and meaning [41]. Additionally,
there is a potential for bias in the study due to possible
subjective interpretation by the researcher sorting each
method. For instance, while most methods were success-
fully categorized within the framework, 33% remained
unsorted. This may be owing to inconsistencies in the
level of detail provided in the source descriptions. This
reflects limitations in the dataset rather than in the study
design. However, to mitigate these risks, an optimal num-
ber of card-sorting participants were recruited, clear
instructions and definitions were provided and meth-
ods with an agreement level below 50% were excluded.
Importantly, the framework’s development through a
geographically diverse and interdisciplinary lens ensures
its relevance across different contexts, sectors and cul-
tural landscapes.

While this study focused on identifying models aligned
with co-creation principles, we acknowledge the con-
ceptual overlap and shared foundations across adjacent
traditions such as co-production, co-design and pub-
lic involvement. Importantly, models were not excluded
based solely on terminology; rather, inclusion was deter-
mined by whether a model reflected one or more of the
five co-creation principles. Nonetheless, some relevant
models may not have appeared in our search if they did
not use overlapping keywords or were not visually docu-
mented in the available sources. Furthermore, this study
did not assess the intended use or application context
of each source model, which may influence the types of
methods they recommend.

Conclusions

The Co-Creation Rainbow Framework was developed
for actualising co-creation principles through methods,
which is an essential step in advancing innovation and
leveraging the full potential of co-creation to address
complex and wicked problems. While existing research
has often focused on the theoretical aspects (the ‘what’),
this study uniquely addresses the practical application
(the ‘how’) by concentrating on methods used in co-
creation processes. By operationalising co-creation prin-
ciples, the framework aims to bridge the gap between
theoretical models and practical application, inviting
researchers and practitioners to embrace the complexity,
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diversity and dynamic nature of co-creative processes
systematically and robustly.

The Co-Creation Rainbow Framework represents more
than a methodological tool, it offers a new lens through
which to conceptualize collaboration. By placing meth-
ods at the centre of co-creation and providing a nuanced,
adaptable approach, the framework moves beyond linear
models of participation and instead reflects the holistic
and multidimensional nature of co-creation. The Co-
Creation Rainbow Framework emphasizes that no single
method or approach can capture the full spectrum of co-
creation, and that method selection needs to be guided
by intended principles and the purpose of engagement.

Importantly, using this framework does not guaran-
tee meaningful co-creation outcomes. As with all col-
laborative approaches, the quality of facilitation, group
dynamics, context and interpersonal skills remain equally
important for success. A poorly facilitated method can
result in tokenism or groupthink regardless of its concep-
tual alignment with co-creation principles. This frame-
work is therefore best understood as a support structure
for design, reflection, reporting and evaluation, which
can help researchers and practitioners make more trans-
parent, thoughtful decisions about method selection.

As co-creation continues to emerge as a critical
approach to solving complex societal and organizational
challenges in public health, the Co-Creation Rainbow
Framework offers a timely and adaptable tool for intrin-
sically evaluating methods. It strengthens both academic
understanding and practice by equipping users with a
flexible yet structured guide to support principle-aligned
co-creation.
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