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Abstract

Participatory research approaches address a range of problems in water
research, including the under-valuation of local knowledge, exclusion of mar-
ginalized people, preferential treatment of elite and expert perspectives, and
extractive and exploitative research practices. Beyond this, a number of partici-
patory approaches to water research are designed to empower participants,
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1 | INTRODUCTION

Participatory research represents a school of thought with a range of methodologies and research designs grounded in
ideas of social justice, knowledge democratization and acknowledging that research participants are more than research
subjects and they should plan an active role in part (and in occasions all) components of the research process. Along
with the recognition of social equity and empowerment, participatory research challenges traditional research
approaches that represent research “on” or “about” instead of “with” individuals and communities (Macaulay, 2017).
Participatory research approaches serve multiple purposes (from consultation to action), and participants' degree of par-
ticipation varies (see Cargo & Mercer, 2008; Petras and Porpora, 1993; Reed, 2008). Nonetheless, all participatory
research approaches recognize participants as co-producers of knowledge (Bergold & Thomas, 2012); often aligned with
a goal for education or transformative action and guided by principles of research to advance social or economic justice,
challenge unequal power relations, and promote reflexivity and other iterative, self-informing research processes
(Bergold & Thomas, 2012; Cargo & Mercer, 2008).
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In water research, participatory approaches have been used in various disciplines from social science, health sci-
ences, engineering to natural sciences. In this review, we discuss a range of participatory approaches deployed in water
research while examining questions about power, control, and choices in the involvement of participants in the
research process (Cornwall & Jewkes, 1995). Given the increasing acknowledgment that participatory approaches can
confirm relevancy or research objectives, potential for empowerment to address public challenges and their opportunity
to increase implementation of research findings, they are increasingly adopted by water scholars for disciplinary, inter-
disciplinary, and transdisciplinary work (Grassini, 2018; Irvin & Stansbury, 2004; van Buuren et al., 2019). At the same
time, involvement of participants in scientific research has been recognized to provide unique opportunities to engage
in knowledge co-production and changing the way in which science informs pathways of action and decision making
(Lane et al., 2011). Our review considers the underpinning rationale of each identified method with a focus on how
approaches address (a) how decision-making across projects is relatively researcher versus participant-driven and,
(b) the extent to which the broader research process itself aims to inform (as per traditional scientific research) versus
motivate change (see Figure 1). These distinctions are driven by how the participatory approach was conceptualized
(including at what stage of the research process the participant plays an active role) and review of the application of
these approaches in water research. In participant driven approaches, research participants inform earlier stages of the
research such as the research objective. In contrast, research driven approaches refer to participant's active role in later
stages of the research such as in the data collection and dissemination. Information orientation refers to the outputs of
the research are mainly targeted to report without anticipation of action. However, action orientation denotes research
findings are expected to be use for further activity. Nonetheless, we acknowledge that these approaches can change in
practice given research objectives, local histories, and the ideologies of the stakeholders involved (Wallerstein
et al., 2017). These approaches can be used in combination to advance a research agenda. For each participatory
approach, we consider the theoretical and practical rationales underpinning its basic design, disciplinary orientation,
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FIGURE 1 A framework for differentiating participatory approaches commonly applied in water research
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participant's role in the research process, benefits, challenges, and applications in water research. As shown in our dia-
gram, our framework is meant to be illustrative of a range of approaches, rather than comprehensive or prescriptive.

We based the framework on the conventional use of the method and applications in water research, but these are
not statics and while some work uses them traditionally others have used them in combination or with a more equity
lens incorporating participants in earlier stages of the research process.

2 | RESEARCHER-DRIVEN APPROACHES TO INFORMING PARTICIPANTS
ABOUT WATER

2.1 | Citizen science

Citizen science is a participatory approach designed to democratize the research process, and to increase public involve-
ment in and understanding of science (Bonney et al., 2009; Irwin, 2002). In its 150-year history (Dickinson et al., 2010),
citizen science has been used in disciplinary, interdisciplinary, and transdisciplinary research with most applications in
the ecological and biophysical sciences, including conservation, hydrology, and water resources research (Kobori
et al., 2016; Njue et al., 2019; Paul et al., 2018), rather than the social sciences (Richardson, 2016). Some social scientific
approaches, such as citizen sociolinguistics (SturtzSreetharan, 2020), have developed rapidly in the last 5 years, and
research suggests that citizen social sciences could play a key role in addressing the human dimensions of water,
including improving public participation in water and climate policy (Kythreotis et al., 2019).

In citizen science, typically, untrained volunteers (“citizen scientists”) access and document observations that
otherwise would not be able to do by a single researcher or small research team and report them to study directors
(Kobori et al., 2016). In water research, citizen scientists can play a crucial role in public science communication,
including raising public awareness and acting as bridges between scientists and local communities to address
watershed management and other water challenges (Bonney et al., 2014; Church et al.,, 2019; Tipaldo &
Allamano, 2017). Citizen scientists can also support implementing projects where there is limited funding, but a
large dataset or sample size is needed (Rae et al., 2019). Water researchers generally ask citizen scientists to
observe water quality (e.g., pathogens, turbidity), river flow, rainfall, flooding, pollution, soil moisture, vegetation,
and biodiversity (Buytaert et al., 2014, Dickinson et al., 2010, Paul et al., 2018). The OPAL Water Survey, for
instance, used citizen science to access the ecological status of 78 urban drainage ponds in Scotland by observing
invertebrates (Rae et al., 2019). As part of their findings, they reported the value of citizen science by allowing a
range of actors from children to families to engage in this process without formal ecological background and
reflected on implications for science education.

While there is a range of benefits from citizen science, from increasing science education to support in data collec-
tion, some critiques argue that complex protocols, constant data submission, and inconvenient locations are barriers to
successful citizen science projects (Kobori et al., 2016). Ethical concerns have also been raised with citizen scientists
regarding labor, compensation of their work, reciprocity of benefits, and cultural sensitivity (Chesser et al., 2020; Ras-
mussen & Cooper, 2019). Moreover, others have argued that the promise of science democratization is often unfulfilled
(Walker et al., 2021), especially when citizen scientists are seen merely as a free source of labor and their involvement
is limited to observation (Silvertown, 2009). To address this, some water studies involve citizen scientists in the com-
plete research process, ending with participatory modeling or scenario building to interpret results in a collaborative
way (Buytaert et al., 2014).

2.2 | Stakeholder research

Stakeholder engagement is a participatory design that seeks to address the complexity of human-environmental rela-
tionships by embracing “a diversity of knowledge and values” for environmental decision making (Reed, 2008, p. 2417).
Drawing from organizational and environmental management literature, stakeholder engagement research has
increased since the 1990's aimed to challenge traditional top-down approaches to address water resource management
and water governance (Akhmouch & Clavreul, 2016; Conallin et al.,, 2017). In the last three decades, stakeholder
engagement has been embraced in water resource management for capacity building in decision making, reducing
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technocratic approaches, developing solutions to address water challenges, social justice, and enhance fairness, among
others (Conallin et al., 2017; Conley & Moote, 2003; Lauer et al., 2018).

When possible, stakeholder participation is considered at the beginning of the research process and throughout
(Conallin et al., 2017; Reed, 2008). Conventionally, however, stakeholders are involved in the implementation of the
research and the evaluation of findings rather than in deciding research objectives and preparation (Estrella
et al., 2000; Reed, 2008). Stakeholder research is increasingly seen as a viable approach to creating socio-environmental
change in water management due to opportunities for social learning and consensus-building among different stake-
holder groups (Conallin et al., 2017; Eaton et al., 2021; Reed et al., 2018; Wehn et al., 2018). For example, a case study
of stakeholder engagement in the Willamette Basin, Oregon (Ferguson et al., 2017) reports on the experiences of partici-
pants in a “researcher-stakeholder engagement process” to address collaborative decision-making about future water
scarcity and use. The case study identified that, while motivations and expectations varied among stakeholders, they
were active collaborators in data interpretation and decision-making, benefiting collaborative research and knowledge
co-creation.

As discussed by Carr's (2015) review on stakeholder and public participation in river basin management, participa-
tion of stakeholders is projected to bring three important elements: (1) opportunity for better quality decisions (from
which “better” responds to sustainability development, social equity, and related areas), (2) interactions for human and
social capital to mobilize and support implementation, and (3) legitimizing decisions to support implementations
(p. 395). However, one challenge to conducting stakeholder engagement research is that stakeholders can change over
the course of a project, as people move or start new employment that changes their role (Prell et al., 2021). Other chal-
lenges include conflicts between interest groups, power imbalance and the cost-effectiveness of the project (e.g., cost of
the project vs. outputs in decision making) (Carr, 2015).

3 | RESEARCHER-DRIVEN APPROACHES TO TAKING ACTION ON WATER
3.1 | Photovoice

Photovoice is an increasingly popular participatory method since the late 1990's which asks participants to capture key
themes in photos, collaborative analyze and discuss them, and communicate themes back to their community (Fantini,
2017; Wang & Burris, 1997). Photovoice meets many of the philosophical aims of participatory methods, including
democracy and centering local needs and concerns. Drawing from critical consciousness, feminist theory, and participa-
tory documentary photography; photovoice is a methodology with three main goals: (1) to facilitate through pictures
the recording and reflection on a community's challenges and assets; (2) to guide a critical discussion and collective
knowledge production; and (3) to support action by reaching policymakers (Wang & Burris, 1997).

In photovoice, participants play an active role in taking pictures based on a research team photo prompt, then, using
focus groups or interviews, participants elaborate on and analyze these images’ emotions, values, and meanings.
Finally, events such as exhibitions allow such reflections to reach policymakers and participants involved in selecting
images for this event (Baldwin & Chandler, 2010; Latz et al., 2016; Mitchell, 2018). Increasingly, water scholars have
used photovoice to evaluate water and health, sanitation, hygiene, water governance, watershed management, and
water resources (Baldwin & Chandler, 2010; Bisung et al., 2015; Fantini, 2017; Pereira et al., 2005; Radonic &
Jacob, 2021), with largely positive outcomes reported. One example of this is Mitchell's (2018) work with tribal mem-
bers of the American Indian community in the midwestern United States. Her work utilized photovoice within an envi-
ronmental justice framework to study how environmental change in water affected health and well-being. After
identifying themes such as significance of the river, causes of water insecurities, and water usage adaptations, the find-
ings of this work were used to support local efforts in their legal and political activities (e.g., tribal reports) for water
security in their community.

Utilizing visual methodologies such as photovoice has received recognition for its opportunity to expand under-
standing of everyday water challenges. For example, Fantini (2017) review of photovoice and similar visual methodolo-
gies (e.g., photo novella) for water governance, found that this methodology not only facilitates thinking about water
concerns, but also explore its multidimensional perspectives and raise awareness about these everyday experiences with
water. Similarly, visual methodologies such as photovoice provide a bridge for new relationships (e.g., researchers and
participants, among participants; participants with policy makers) (Fantini, 2017; Keremane & McKay, 2012). Chal-
lenges encountered with this method in water however include community dynamics that impede focus groups from



ROQUE ET AL. ‘,, WIRES_WI LEY 50f15

W WATER

discussing images and length of different project stages (Mitchell, 2018). Another challenge is having a positivist per-
spective on the images and disregarding the social and cultural construction of the photos (Chew et al., 2019).

3.2 | Sustainable future scenarios

Sustainable future scenarios (SFS) are a participatory methodology that builds on earlier concepts of “scenarios.” Sce-
narios are future narratives designed to produce anticipatory knowledge (Millennium Ecosystem Assessment, 2005)
and have been recognized as a methodology to support socio-environmental decision-making and policy (Elsawah
et al., 2020). Scenarios were introduced in the 1940s for security analysis (Berkhout & Hertin, 2002) and strategic deci-
sion-making (Shell, 2005). Recently SFS was established to encourage the co-development of positive, long-term alter-
native future visions with a focus on urban sustainability and resilience (D. M. Iwaniec et al., 2020).

In the SFS framework, research participants in collaboration frame the issue, identify strategies, define and explore
scenarios (D. Iwaniec & Wiek, 2014; Iwaniec et al., 2020; Berbés-Bldzquez, 2021). Scenarios have been applied to a
range of water problems: water sustainability, water use, water products and services, water management, and water
policy (Henriques et al., 2015; Gielczewski et al., 2011). For example, researchers have mapped water futures up to 2060
for Phoenix, Arizona using SFS and WaterSim6, a water modeling tool (Sampson et al., 2020). Findings from this work
showed that scenario co-creation extended the capacity to explore urban development and water demands and encour-
age informed discussions among stakeholders on the future of water. Similarly, scenario analysis served as a baseline
for decision-makers to create policies that can be flexible under the different scenarios while educating on the value of
foresight to address environmental challenges in a desert city (Sampson et al., 2020).

As water insecurity has become a global challenge, researchers are turning to future scenarios to address uncer-
tainties (e.g., Proskuryakova et al., 2018, Keeler et al., 2015). SFS however, is particularly useful for exploring outcomes
under uncertain conditions with a focus on sustainability and resilience (Sampson et al., 2020; Iwaniec et al., 2020).
Additionally, it balances desirability against plausibility to guide decision-making while incorporating diverse perspec-
tives in the co-production of positive future visions (Iwaniec et al., 2020). Challenges by those using scenario analysis
nonetheless include difficulty in conveying the complexities of the scenario into a coherent narrative, consistent and
active participation of all stakeholders invited into the project, and attention to who is involved in the scenario develop-
ment to address challenges of inclusion (Kowalski et al., 2009; Nilsson et al., 2021; Elsawah et al., 2020).

3.3 | Participatory modeling

Participatory modeling is a cooperative, collaborative modeling method. It evolved in the 1990s from environmental sci-
entists’ recognition of the value for community input in planning and policymaking, particularly in watershed contexts
and environmental management through modeling processes like group model building and companion modeling
(Hubacek et al., 2017; Quimby & Beresford, 2023). Participatory modeling moves from traditional modeling by fostering
interdisciplinary and transdisciplinary and enabling participatory processes in research by bringing scientists and non-
scientists together to support environmental decision-making (Landstrom et al., 2011; Landstrom et al., 2019; van Eeten
et al.,, 2002). In participatory modeling, usually, participants are involved mainly in a series of workshops with
researchers where they develop a shared model to visualize how environmental and hydrological processes work and
decide on potential policies or management actions (Gray et al., 2018; King & Thornton, 2016; Sterling et al., 2019;
Voinov & Gaddis, 2008).

Participatory modeling provides a unique method for bringing forth diverse perspectives, particularly from
“nonexpert” community members, through the use of graphic media to visualize and communicate dynamic, multiscale
processes (Nyaki et al., 2014). For example, Gaddis et al. (2010) detail the process for participatory modeling in a Ver-
mont watershed, from identifying and recruiting participants, setting an agenda for the group, and developing a model
to address stream pollution and stormwater management from agricultural and residential communities. Collaborative
development of the model helped participants move beyond historical conflicts and blame to developing new under-
standings of watershed complexity and finding acceptable solutions.

Benefits from participatory modeling include building trust and cooperation between researchers and communities
by reducing power asymmetries between experts and nonexperts and allowing researchers to examine how power rela-
tions and participants’ perspectives and relationships shift over time with engagement (Butler & Adamowski, 2015;
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Kimmich et al., 2019). It can also bring forward local knowledge, values, social learning, and worldviews, as partici-
pants work together to identify what elements to include in the model (d'Aquino & Bah, 2013; Hubacek et al., 2017).
However, this process can also present challenges. Water scholars have identified that computer modeling applications,
such as virtual environments and geographic information systems (GIS), provide the easiest way to integrate different
types of environmental data. However, this technology can be complicated for participants to access (Evers et al., 2012).
Providing time and training, or using analog processes (blackboard, paper, etc.) for developing their shared vision, are
important considerations.

4 | PARTICIPANT-DRIVEN APPROACHES TO BUILDING WATER
KNOWLEDGE WITH PARTICIPANTS

41 | Community-based participatory research

Community-based participatory research, or CBPR, is a research design particularly adopted by health researchers since
late 1990's. CBPR has been informed by emancipatory social theory and poststructuralism, emphasizing the process of
aligning researchers and community agenda by valuing, and investing in community collaboration and knowledge
democratization (Wallerstein & Duran, 2010; Wallerstein et al., 2017). CBPR tends to focus on identifying community
priorities or concerns around the research process. The goal is to co-create knowledge and enact an iterative collabora-
tive research process—so the community transforms the research, and the research transforms the community's knowl-
edge. Hence, in CBPR, participants define research objectives, data collection, data analysis, and dissemination of
research findings. CBPR is often focused on designing iterative and ongoing projects for the co-creation of knowledge
and research. It can be done without an explicit emphasis on social change, and often aims to maximize community
engagement, participation, capacitation (e.g., teaching research skills) and leadership (e.g., community advisory or over-
sight boards). For example, Cartwright and Schow (2016) describe a CBPR water project in rural Peru where the CBPR
elements included working with the community to focus on water quality as the central concern (although the project
itself was then implemented through more traditional research techniques).

Most water-related works labeled explicitly as CBPR is concerned with environmental management and water qual-
ity as a health threat to reduce health disparities (e.g., Cummins et al., 2010, Balazs & Morello-Frosch, 2013; Wehn &
Almomani, 2019). The literature on CBPR has also produced detailed and explicit discussions about costs and benefits
to communities and researchers. For example, projects led by community concerns (e.g., water quality over fair distri-
bution) may shift focus away from scientific evidence and toward research designs based on untested/untestable
assumptions. They can also shift focus to problems that may not be solvable given the research team, time, and
resources available. CBPR can center community gatekeepers or facilitators in ways that reinforce inequalities related
to local power structures within the community, benefitting some at the cost to others (e.g., Guta et al., 2013). Also,
community engagement poses a time burden to those who act as advisors or leaders. In lower-income and marginalized
communities, the burden of even a small amount of time to those working and raising families can be substantial
(Wood & Kallestrup, 2021). This is not to say such issues are not manageable, but that they require time, resources,
foresight, creativity, commitment, and (sometimes vast) amounts of built trust to navigate.

5 | PARTICIPANT-DRIVEN APPROACHES TO TAKING
TRANSFORMATIVE ACTION ON WATER

5.1 | Participatory Rural Appraisal

Participatory Rural Appraisal (PRA) is a research design that “describes a growing family of approaches and methodolo-
gies to enable local people to share, enhance, and analyze their knowledge of life and conditions to plan and act”
(Chambers, 1994, p. 1). It is multidisciplinary in nature and was initially primarily used by nongovernmental organiza-
tions and international development organizations to collaborate with rural communities. PRA was developed in the
late 1970s drawing from community development and international development literature seeking to include locals to
evaluate, analyze, and make informed decisions to better their own communities’ conditions through projects challeng-
ing traditional ways of data collection and supporting local community development plans (Alam & TIhsan, 2012;
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Chambers, 1992; Chandra, 2010). PRA aims to address two key concerns in rural social research, inadequately fulfilled
via traditional methods. First, PRA identifies local perceptions through more feedback from local people and condi-
tions. Second, PRA is a method to acquire timely and cost-effective information.

In PRA traditionally, participants are involved in the “development of plans and activities,” analysis, and any plans
following research findings (Chambers, 1992, p. 8; Sadanandan et al., 2007). Scholars have used PRA in diverse fields of
water research such as water resources management, watershed planning, and management, groundwater manage-
ment, drinking water, and sanitation (Belay et al., 2013; Khair et al., 2021). For instance, Al-Qubatee et al. (2017) used
the PRA technique in groundwater research in Coastal Yemen. They examined the causes of groundwater degradation
and its mitigation strategies. By applying PRA techniques such as key informant interviews and group discussions and
grounded in a process to co-analyze their findings, villagers were able to analyze the cause of the problems and suggest
suitable measures for alleviating the water problems. This study concluded that PRA tools are practical and valuable for
dealing with data insufficiency and cultural diversity. While PRA has many benefits for research with rural people,
other scholars identify significant difficulties in PRA, including the cultural differences, inequalities in power and con-
trol, potential to stir up conflicts, time/money, and proper knowledge/skills for communication and facilitation
(Chambers, 1994; Leurs, 1996).

5.2 | Participatory action research

With roots in social psychology, liberationist ideology, and the action research paradigm more broadly, participatory
action research (PAR) is a research design that looks to center marginalized or underserved populations in research. In
PAR, participants become co-researcher and engage all stages of research through cycles of inquiry, action, and reflec-
tion with an express purpose of effecting change (Kemmis & McTaggart, 2007). Emerging in the 1960's challenging pos-
itivism and the role participants should play in the research process, including their benefits to participate; PAR seeks
to go beyond specific methods to create research-participant partnerships to address social change. In essence,
researchers that engage with PAR are aware of political forces and oppressive systems and thus involved in this
approach to uplift local knowledge, values, and empowerment of all members involved and with the goal of actionable
outcomes and learning (Lammerink, 1998).

In PAR, following the “spiral” metaphor participants are involved in all the stages of the research process from
research objectives to using research findings to plan for action (Kidd & Kral, 2005). Water researchers have used PAR
for to study indigenous water reserves, rural water supply management, water resource conservation, water planning,
community sanitation, hygiene, and safe drinking water. For example, Nikolakis and Quentin Grafton (2014) con-
ducted PAR research with Indigenous groups in the Northern Territory of Australia. Their work included developing a
supportive framework for fairness in restorative water allocations for Indigenous groups. As part of this framework,
researchers and their indigenous collaborators identified dynamics in negotiation, indigenous objectives for just or
fairwater allocations, and signal procedural errors in the past for water allocation. Their PAR approach consisted of
political and social learning, coordination and validity of research design and workshops, data collection with partners,
and constant reflection of their project. As part of their key findings, authors describe that PAR benefited groups with

BOX 1 CBPR and PAR: similarities and differences in water research

In much community-centered research, CBPR and PAR are terms that are sometimes used interchangeably.
CBPR is occasionally described as a form of PAR. Both approaches share a commitment to maximizing commu-
nity engagement and benefits at all stages of the research process—planning, execution, and dissemination.
And both require moving beyond simply collaborating with a community in the process of obtaining research
approvals to collect data or having community-members help collect data or provide it as participants. Yet we
can identify useful distinctions between PAR and CBPR relevant to how solution-focused water research is con-
ducted. PAR is based in theories of change and emphasizes the imperative of action to that end. CBPR may not
always be goal-oriented toward action but can be about building trust or shared values between researchers
and research communities.
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different goals to reach consensus, explore values and past experiences as well as to a ground for discussions to provide
water justice to these groups.

PAR is the approach most often adopted for researchers committed to participant-driven transformative change.
Some of the disadvantages identified from water research experiences with PAR include planning time frames, align-
ment of political context, time length, resource expenses, negatively impact local conflicts, and difficult-to-navigate
power relations (Ferreyra, 2006; Mackenzie et al., 2012; Rammelt, 2014; Box 1).

5.3 | Participatory convergence

Recent research has drawn attention the need for an approach that merges the advantages of participatory action and trans-
disciplinary research to address growing global water challenges (Krueger et al., 2016; Workman et al., 2021). Participatory
convergence research, a relatively new approach, is designed to meet these challenges. Convergence is a transdisciplinary
research approach refined over three decades, building from nanotechnology, health sciences, and science and technology
studies (Bainbridge & Roco, 2015). More recently, scholars in climate change and disaster science incorporate community
and stakeholder participation in convergence research. Drawing from this recent research, we identify the emerging
approach of participatory convergence (Birthisel et al., 2020; Lakhina et al., 2021; Bainbridge & Roco, 2015; Westerhoff

et al., 2021).

TABLE 1
Participatory
approach

Participatory action
research

Community based
participatory research

Photovoice

Citizen science

Stakeholder research

Participatory rural
appraisal

Participatory modeling

Sustainable future
scenarios

Participatory
convergence

Overview of participatory approaches

Objective of the approach

Center marginalized voices in the research process
(McTaggart, 1991).

Partnership with local communities to address health
challenges (Wallenstein & Duran, 2010).

Give agency to participants using a camera or
pictures (Fantini, 2017; Wang & Burris, 1997).

Increase public participation in natural resources
challenges through monitoring sites for ecological
research (Dickson et al., 2010; Irwin, 2002).

Engage diverse people who have a “stake” on a
particular environmental management challenge
for decision-making (Eaton et al., 2021;

Reed, 2008).

Give rural people agency in the research process
(including viable for action) in collaborations with
agencies and researchers (Belay et al., 2013;
Chambers, 1994).

Bring diverse stakeholders from community
members to decision makers to provide insights,
address the tradeoffs, and come to consensus on a
model for a natural resources challenge (Nyaki
et al., 2014; Voinov & Gaddis, 2008).

Framework to co-develop positive futures
considering sustainability and resilience (Iwaniec
et al., 2020; Sampson et al., 2020).

Bring a diverse team of researchers and centering
community needs as part of the research process
(Birthisel et al., 2020; Lakhina et al., 2021).

Expected outcomes

Action plan from marginalized groups (McTaggart,
1991).

Collaboration to promote health in communities
(Wallenstein & Duran, 2010).

To inform policy or decision-making (Fantini,
2017; Wang & Burris, 1997).

Data to inform the public (e.g., education) or
decision makers on natural resource
management (Dickson et al., 2010; Irwin, 2002).

Social learning and consensus building among
different stakeholder groups for decision-making
(Eaton et al., 2021; Reed, 2008).

Center participants in research about their own
community including education and opportunity
to plan for action (Belay et al., 2013;

Chambers, 1994).

Model that considers diverse perspectives in a
particular natural resource management
challenge (van Eeten et al., 2002; Voinov &
Gaddis, 2008).

Future scenarios inclusive of sustainability and
resilience (Iwaniec et al., 2020; Sampson et al.,
2020).

Transformational plausible solutions for complex
problems (Birthisel et al., 2020; Lakhina
et al., 2021).
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In participatory convergence, a diverse team develops transformative solutions to complex problems through inten-
sive integration across disciplines, communities, and organizations (Birthisel et al., 2020; Peek et al., 2020). Participa-
tory convergence, like PAR, seeks an active engagement of participants as collaborators in the research process,
interpreting and sharing findings, and supporting change (Birthisel et al., 2020; Lakhina et al., 2021). For example, in
Lakhina et al." (2021) disaster research in New South Wales, Australia proposes a convergence ethics based on “con-
verging with CARE—collaboration, accountability, responsiveness, and empowerment” when discussing participant
integration in their research project (Lakhina, 2019; Lakhina et al., 2021, p. 301). Converging with CARE requires a
willingness to disregard top-down approaches and have deep engagement with community partners including their per-
spectives, questions, and experiences (Lakhina et al., 2021).

Participatory convergence is a promising mode of inquiry to address anthropogenic climate change challenges. Early
findings indicate a need for more explicit techniques for funding, planning, and incorporating participation at every
stage of convergence research (Birthisel et al., 2020; Westerhoff et al., 2021). In coming years, more research is needed
to establish the efficacy of participatory convergence in supporting meaningful water research and plausible water solu-
tions in the anthropogenic climate change context. Table 1. Provides an overview of the discussed approaches.

6 | DISCUSSION

Participatory approaches share a collective value that bringing participants into the full research process improves both
the research and the applications of the research. Engaging in participatory research in water has shown to bring
numerous benefits, including but not limited to giving agency to local people in scientific production, democratizing
science, diversity, and representation of perspectives, opportunities for action planning, evaluation, and education
(Radonic & Jacob, 2021; Ricaurte et al., 2014; van Buuren et al., 2019). As we have outlined here, a range of practical
factors—including time constraints, funding, research objectives, researcher and participants ideologies, socio-cultural
factors, and the project timeline determines the nature of participation in water research. Ideally, such constraints are
balanced iteratively as part of an effort to redress and share power. At the same time, the decision to use a participatory
research design or method in water research is guided by a commitment to knowledge democratization and the added
value that the participatory approach would bring to researchers and those directly impacted by the phenomenon stud-
ied. Characteristics that seem to determine the success of participatory approaches in water research include invest-
ments in building trusting relationships, diversity in perspectives and respect for those, tangible benefits to all partners,
local leadership in defining appropriate methodologies, setting expectations, acknowledging that it takes time, and
active input.

Participatory approaches in water can be difficult, slow, expensive, and otherwise burdensome for researchers and
participants/communities alike. For example, many research teams lack the time, funding, and capacity building
needed for meaningful full integration of participants in the research process unless this is an explicit part of proposals
that translates to funded budgets; this also requires those funding research to value the investment. In addition, the iter-
ative process and nonresearcher control that defines many participatory projects raises concerns with scientific rigor.
However, there are techniques to address some if not all of these concerns, such as triangulation and detailed documen-
tation of the different stages of the research process (Cornwall & Jewkes, 1995). Despite the challenges in water
research, participatory approaches offer an unmatched opportunity to engage communities and stakeholders to seek
meaningful and sustainable solutions.

In reviewing these eight approaches we highlight the added value for water research. For example, PAR and CBPR,
are research designs that share a partnership approach with participants to address a water challenge and where their
input shapes all stages of the research process. Photovoice and citizen science give participants agency to document
water challenges impacting them with the potentials to influence policy and decision-making arenas. PRA and stake-
holder research can foster important evaluation by those directly impacted or in power to enact change to water chal-
lenges in their communities or institutions. In turn, participatory modeling, and sustainable future scenarios, are
methodologies that bring opportunities to embrace diversity of perspectives and for different views to provide input and
find consensus on solutions-orientated products for water futures. Moreover, participatory convergence brings an out-
standing opportunity to advance water research's technological, ecological, and social dimensions while increasing
plausible and evident-based sustainable solutions. As we have organized these methodologies and research designs in
our framework focusing on how traditionally they have brought research participants in the different stages of the
research process, we recognize in practice this will be shaped by a range of factors including research objectives,
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funding, and time. Participatory research can foster critical evaluation by those directly impacted or in power to enact
change to water challenges in their communities or institutions. These methodologies give participants agency to docu-
ment water challenges impacting them and potentially influence policy and decision-making arenas. They elevate par-
ticipant's knowledge and experiences with the ultimate goal of advancing complex problems with plausible and
evident-based sustainable solutions. While we have presented participatory research in a simple framework with clear
examples, we also note that it is a diverse, experimental, and constantly evolving field. It promises to continue to inno-
vate in ways potentially relevant to the entire water research effort.
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