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A B S T R A C T   

Efforts to expand the delivery of water, sanitation and hygiene (WASH) services are occurring in the context of 
increasing pressures on the environmental and resource systems on which WASH services depend. As such, it is 
imperative to explore how sustainability considerations can be made central to WASH initiatives in ways that 
strengthen both service delivery and environmental systems. This article contributes insights from a trans
disciplinary knowledge co-production process designed to bridge conceptual and practical priorities in a sectoral 
context – the WASH sector – with the intent to inform transformations at multiple levels from local practice 
through to global discourse. The co-production process was held online with a select group of WASH pro
fessionals from 10 countries. The design involved three components: engaging with worldviews and sustain
ability concepts; discussing the practical relevance of featured research studies in participant’s professional roles; 
and co-creating ideas about desirable futures and transformation pathways. Findings from the process relate to 
its method, outcomes and implications for future knowledge co-production across four themes: (i) fostering self- 
reflection and engaging with purpose; (ii) considering sustainability across scales and contexts; (iii) generating 
ideas for individual and sectoral action; and (iv) reflecting on researcher power and considerations for future co- 
production processes. The case demonstrates the potential for co-production in a sectoral context to foster 
generative self-reflection, shared understandings and practical ideas for action towards sustainability trans
formations. Methodological insights suggest that future knowledge co-production proponents could beneficially 
emphasize purpose, work across scales and contexts, and take a reflexive approach to power.   

1. Introduction 

Universal access to safe water, sanitation and hygiene (WASH) ser
vices is foundational for human flourishing. Addressing the substantial 
challenge of expanding access is the ‘WASH sector’, a global community 
of diverse professionals. The sector’s efforts are focused primarily on 
low- and middle-income countries, where 2 billion people live without 
safely managed water services and 3.6 billion without safely managed 
sanitation services (UN-Water, 2021). As such, the sector is influenced 
by the history and dynamics of development aid and associated power 
dynamics (Hargrove, 2019). A wide range of public and private in
stitutions engage in WASH activities at global, national and local levels, 
with professionals spanning technical, social and regulatory roles. 
Multiple public agencies are implicated in WASH, including those with 
remits relevant to public works, health, education, environment and 
resource management. 

WASH is both a public health and environmental concern, yet focus 

on ‘sustainability’ as an environmental rather than service continuity 
consideration is relatively recent in mainstream sector discourse (Har
grove, 2019; Carrard and Willetts, 2017). Normative directions for the 
WASH sector are described in Sustainable Development Goal (SDG) 6 
(Ensure access to water and sanitation for all) (United Nations, 2015) 
and the human rights to water and sanitation (United Nations, 2010). 
Both articulate visions for an equitable and sustainable global commu
nity in alignment with sustainability transformation agendas (Scoones 
et al., 2020), particularly when SDG 6 is viewed as intended within the 
integrated, interconnected SDG framework (Nilsson et al., 2016; Cerf, 
2019). To progress and deepen WASH sector engagement with sus
tainability, there is opportunity to explore how the WASH sector can 
foreground planetary sustainability imperatives within and through its 
ongoing work. 

Knowledge co-production is a potentially powerful method for 
exploring how the WASH sector can strengthen its focus on planetary 
sustainability. Knowledge co-production – defined as a way to produce 
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science that is iterative, collaborative, inclusive of different knowledge 
types and (increasingly) normative in intent (Wyborn et al., 2019; 
Norström et al., 2020) – is well suited to a sector characterized by 
disciplinary and institutional diversity. As both a means to reconfigure 
knowledge production and a strategy for collective progression of ideals 
(Schuttenberg and Guth, 2015), co-production promises an integrated 
vision of research and action that can address societal challenges and 
move us towards preferred futures. Co-production as a method has been 
traced to disciplinary traditions in public administration, science and 
technology studies, and sustainability science (Miller and Wyborn, 
2020). In this article, while acknowledging the influence of multiple 
disciplinary bodies of work, we primarily draw on conceptions of co- 
production articulated in sustainability science in which, in line with 
our investigation, co-production is focused on generation of knowledge 
(or a reimagined ‘science’) in pursuit of sustainable futures (Miller and 
Wyborn, 2020). As such, our use of the terms ‘knowledge co-production’ 
and ‘co-production’ (for brevity) should be viewed as interchangeable 
and reflective of sustainability science conceptions. 

Interest in knowledge co-production has increased markedly in 
recent years, with literature spanning its potential, performance and 
pitfalls. The potential of co-production stems from its importance for 
reshaping conceptions of earth system governance (Miller and Wyborn, 
2020) and its emergence as the ‘gold standard’ of engaged science 
(Lemos et al., 2018). Co-production is conceived as a multi-purpose 
method: for legitimating research outcomes, driving the implementa
tion of knowledge in society, and/or bringing diverse perspectives and 
knowledge types to bear in the design of problem-solutions (Wyborn 
et al., 2019; Norström et al., 2020; Chambers et al., 2021). In global 
sustainability research, knowledge co-production is a key step in sci
entific integration, a means for science and society to engage in dialogue 
that produces rigorous, relevant research (Mauser et al., 2013; 
Schneider et al., 2021). 

With the proliferation of knowledge co-production examples, the 
performance of co-production as a tool for achieving sustainability 
outcomes has emerged as a critical area for further research. Co- 
production has been credited with achieving sustainability outcomes 
across a wide range of sustainable development themes (Lemos et al., 
2018; Chambers et al., 2021; Jagannathan et al., 2020; Pohl et al., 
2010). However, reported outcomes do not yet attest to the trans
formative potential of co-production claimed by its proponents 
(Jagannathan et al., 2020; Oliver et al., 2019). To address the risk that 
co-production becomes an end in itself rather than a means for effective 
engagement (Lemos et al., 2018), there is opportunity to strengthen the 
evidence base about co-production’s achievements and potential. 
Articulating theories of change about the ways in which co-production 
can drive transformative change is one means by which to define and 
assess complex impact pathways (Schuttenberg and Guth, 2015; Ober
lack et al., 2019; Schneider et al., 2019). One such an approach has been 
described by Schneider et al. (2019) who identify three generic mech
anisms through which knowledge co-production can lead to impact, 
namely knowledge generation, social learning and enhancing leadership 
competencies. 

Recent literature also highlights potential pitfalls associated with 
knowledge co-production and its role in sustainability transformations. 
Co-production – particularly when normatively framed – has been 
critiqued as tending towards apolitical conceptions of engagement and 
knowledge (Wyborn et al., 2019; Jagannathan et al., 2020; Turnhout 
et al., 2020; Fritz and Binder, 2020). Questions of power are particularly 
pertinent when co-production occurs in contexts characterized by deep 
historical asymmetries, such as is the case with South-North collabora
tion (Vincent et al., 2020). While there is a growing body of work 
emphasizing the importance of power in shaping co-production and its 
outcomes, a tendency to suggest ‘balancing’ strategies (Norström et al., 
2020; Vincent et al., 2020) could be matched by relational approaches 
advocating for more nuanced and reflexive perspectives (Fritz and 
Binder, 2020). Beyond power analysis, relational approaches have been 

advocated as a means to develop more situated, diverse knowledge 
production processes in sustainability science (West et al., 2020), and to 
challenge dominant linear conceptions in which knowledge production 
is followed by action (West et al., 2019). Such linear conceptions are 
evident in many ‘project’ models of co-production, driven by research 
funding paradigms and a policy-relevant focus on impact pathways 
(Chambers et al., 2021). 

As scholarship and practice on co-production has diversified and 
evolved, co-production researchers have synthesized insights from 
multiple processes to offer heuristics and principles for future processes. 
Four principles for high quality co-production have been proposed by 
Norström et al. (2020), namely that co-production for sustainability 
should be context-based, pluralistic, goal-oriented and interactive. The 
authors expound the principles to inform both design and assessment of 
co-production. They situate the principles within a call for co- 
production to engage with deep drivers of current unsustainable tra
jectories and attend to the values, politics and power inherent in 
transformative change (Norström et al., 2020). As such, the usefulness of 
the principles is in their nuanced application across the diverse realms in 
which co-production occurs. 

Complementing a principled approach to co-production design, 
Chambers et al. (2021) offer a heuristic for identifying benefits and 
trade-offs associated with different approaches. The analysis identifies 
six distinct modes of co-production based on analysis of the ways in 
which co-production processes engage with purpose, power, politics and 
pathways to impact (Chambers et al., 2021). A key outcome of the 
analysis is the articulation of trade-offs associated with different design 
choices, for example knowledge-focused processes were more likely to 
influence policy compared with relational approaches, but had less po
tential to inspire collective action (Chambers et al., 2021). Whether, and 
how, co-production can be designed to achieve both actionable knowl
edge and transformation of norms and structures – characterized as 
pragmatic scope 1 and transformative scope 2 outcomes by Jagannathan 
et al. (2020) – is an important question for future endeavors. 

Drawing on the history and trajectory of co-production in trans
disciplinary sustainability research, the study presented in this article 
explores how co-production can contribute to sustainability trans
formations in the WASH sector. A sectoral focus is novel in knowledge 
co-production scholarship, with examples tending to focus on specific 
place- or issue-based questions (Chambers et al., 2021; Jagannathan 
et al., 2020; Schneider et al., 2019). In this case, we draw on co- 
production techniques to consider how they might inform a fore
grounding of sustainability within a broad professional community. The 
co-production process involved a diverse group of professionals delib
erating the relevance and usefulness of planetary sustainability concepts 
for WASH. Insights from the process relate to its method, outcomes and 
implications for future co-production. We first describe the research 
aims, context and co-production design. We then present and discuss 
findings from the analysis across four themes: fostering self-reflection 
and engaging with purpose; considering sustainability across scales 
and contexts; generating ideas for individual and sectoral action; and 
reflecting on power and considerations for future co-production 
processes. 

2. Materials and methods 

2.1. Aims and scope 

The knowledge co-production process sought to engage selected 
WASH professionals in reflection and deliberation about sectoral 
engagement with planetary sustainability concepts, with a view to 
inspiring sustainability-oriented action. Two research questions guided 
the inquiry: 
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1. How does engaging WASH professionals in deliberation about 
planetary sustainability concepts contribute to new knowledge, 
shared understandings and new competencies?  

2. In pursuit of sectoral sustainability transformations, how does 
knowledge co-production work in practice and what considerations 
might inform its nuanced application? 

This first question explores WASH sector co-production with refer
ence to three generic mechanisms of impact generation associated with 
transdisciplinary knowledge co-production proposed by Schneider et al. 
(2019). In Schneider et al.’s theory of change, new knowledge, shared 
understandings and new competencies are direct activities and out
comes of co-production processes that can drive longer term sustain
ability transformations by contributing respectively to knowledge 
promotion, social learning and competence building for reflective 
leadership (Schneider et al., 2019). 

The second research question seeks deeper reflection about how we 
conceive and design co-production processes when viewed from the 
WASH sector perspective. In seeking deeper reflection, the intent is to 
interrogate our assumptions about how co-production should occur and 
how it might contribute to sustainability transformations. In responding 
to this question, we situate WASH co-production process reflections 
within recent literature on principles and critical considerations for co- 
production in transdisciplinary sustainability research. As such, evi
dence underpinning the analysis includes both outputs from the 
knowledge co-production process with WASH professionals, alongside 
applications and adaptations of insights from literature on knowledge 
co-production as a strategy for progressing sustainability trans
formations generally. 

2.2. Positioning co-production within doctoral research 

The process was undertaken as the culmination of the lead author’s 
transdisciplinary doctoral research exploring the potential for greater 
WASH sector focus on global sustainability imperatives. [First author] 
was therefore the facilitator for the co-production process. The doctoral 
research built on a 10-year career in applied WASH research, responding 
to a gap in sector discourse and action about sustainability. Three studies 
completed in earlier stages of the doctoral research provided input 
content for group reflection. They included: (i) a systematic review of 
WASH sector sustainability discourse and the potential for planetary 
boundary ideas to inform future directions (Carrard and Willetts, 2017); 
(ii) analysis of reliance on groundwater as a source of drinking water and 
emerging resource issues in ten Southeast Asia and Pacific countries 
(Carrard et al., 2019); and (iii) analysis of the life-cycle costs of a 
resource-oriented sanitation system in urban Sri Lanka and implications 
for advancing a circular economy approach to sanitation (Carrard et al., 
2021). The co-production process sought both engagement with 
research findings and the collaborative development of pathways for 
action that may inspire long-term sectoral transformation. 

The co-production process, and wider doctoral research, built from 
the lead and co-authors’ established careers as transdisciplinary WASH 
sector researchers. The co-production process featured in this article is 
not the only, but rather the most recent, of the authors’ co-production 
practices, and generated insights therefore draw on a longer history of 
transdisciplinary WASH research. In situating the contribution as 
transdisciplinary, we adopt a conception of co-production as tanta
mount to transdisciplinary research that is purpose-driven, problem- 
focused, collaborative, transcends disciplinary boundaries and involves 
representatives from public, private and civil society realms (Pohl et al., 
2021). We also note the authors’ position as white women living in a 
high-income country, operating within the asymmetric power structures 
characteristic of international development research and seeking to 
reflexively approach applied research in pursuit of a just and sustainable 
world. 

2.3. Design and analysis 

Design of the co-production process sought to prioritize voices and 
experiences from low- and middle-income countries, and to maximize 
the diversity of WASH domains and contexts represented within a small 
group size that enabled inclusive discussion. The decision to prioritize 
low- and middle-income country participants was in effort to counter the 
historic dominance of high-income country voices in sector leadership 
(Worsham et al., 2021). The process was run online with a total of 14 
participants across two sequential Zoom videoconferencing forums with 
the same agenda (nine in the first session, five in the second). The aim 
was to recruit 12–16 participants in total, such that each session would 
have a sufficiently small group to enable inclusive, open and meaningful 
engagement and exchange. Participants were recruited purposively 
through professional networks: the focus was on those with an expressed 
interest in the nexus of WASH and sustainability. In targeting partici
pants with interest in the topic, the intent was to capitalize and build on 
existing knowledge and motivation to act. Participant recruitment also 
sought diversity in gender, age, level of professional experience, country 
of origin and aspect of WASH sector focus. 

The final cohort included 6 women and 9 men from 10 countries. Of 
the 14 participants, 11 identified as nationals of low- and middle-income 
countries, with 8 living in their country of origin. Participants held roles 
as government officials and policy advisors, researchers, private sector 
consultants, an international organization advisor and civil society 
representatives. A number held multiple positions, for example working 
in both research and consulting roles. Participants had disciplinary 
backgrounds in engineering, earth system science, social science, and 
policy and planning. Both water and sanitation expertise were repre
sented across urban and rural contexts. The cohort broadly reflected a 
mix of skills and roles typical of the WASH sector, with a notable 
exception that no participants identified as public health experts or 
having roles focused on hygiene (including for example handwashing or 
menstrual health). Further, no participants identified as having 
specialist skills in gender equality, disability, and social inclusion, which 
are critical considerations for the pursuit of universal, equitable WASH 
services (Cumming and Slaymaker, 2018; Workman et al., 2021). Lim
itations related to group representativeness are discussed in Section 2.4. 

Prior to the online forums, participants were invited to complete the 
Worldviews Test based on Hedlund-de Witt’s Integrative Worldviews 
Framework (Hedlund-de Witt, 2012). The Integrative Worldviews 
Framework extends previous measures of environmental values, moving 
beyond a tendency to focus on binary constructions towards recognition 
of the human potential for cognitive integration (Hedlund-de Witt, 
2012). Questions in the Worldviews Test explore perceptions of reality, 
knowledge, values, identity and society (Worldviews Test, n.d.). In 
requesting prior completion of the Worldviews Test, the intent was to 
orient participants towards open, inclusive, reflexive discussion (Hed
lund-de Witt, 2014). As such, the identified mix of worldviews was not 
given emphasis during forum discussions, with participants instead 
invited to firstly reflect on what completion of the Worldview test 
brought up for them, and secondly to be mindful of the importance of 
diverse worldviews and value systems in shaping a knowledge co- 
production process. 

Each forum ran for 2.5 h with a three-phase agenda. The first phase 
involved orientation to the purpose and format of the forum, introduc
tion of framing sustainability concepts and a reflection on the World
views Test. The idea of a ‘safe and just space for humanity’ between 
planetary boundaries and social foundations (Rockström et al., 2009; 
Steffen et al., 2015; Raworth, 2017) was introduced to frame WASH- 
sustainability conversations. Participants were invited to share their 
thoughts about the experience of taking the Worldviews Test and reflect 
on how different values and worldviews might inform the content and 
outcomes of group activities focused on WASH and sustainability. 

In the second phase, the facilitator shared brief (3 min) pre-recorded 
videos about research studies (described in 2.2). Videos told the story of 
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each study according to a central idea (framed as a future direction or 
call to action), justification of its relevance to WASH professionals, and 
selected details of research findings and analytical insights. Participants 
were then prompted to share responses using the interactive presenta
tion platform Mentimeter or directly in discussion. Prompts invited re
sponses regarding how the content made participants feel (emotional 
reaction), what it made them think about (relevance to their own ex
periences), and what it inspired them to do (how they might act in their 
work). The decision to share research through video storytelling sought 
to leverage the power of stories as mechanisms for scientific commu
nication and sustainability transformations (Veland et al., 2018; Riedy, 
2021). Prompting for feelings sought to link emotional responses (which 
are foundational for motivation (Riechers et al., 2019)) with reflections 
on relevance and ideas to inspire action – the ultimate goal of co- 
production. 

The third phase involved a futures-oriented co-creation activity 
using an adapted form of the Three Horizons framework. The Three 
Horizons framework is a foresight tool that supports groups to grapple 
with complex challenges and generate agency in designing viable 
pathways towards a preferred future (Sharpe et al., 2016; Sharpe, 2013). 
The tool identifies three horizons: the first representing the current 
(unsustainable) system; the third the emerging and preferred successor 
to the current system; and the second the domain of innovations and 
disruptions that can either perpetuate the existing unsustainable system 
or be harnessed to achieve the preferred future. 

In the forum, the Three Horizons framework was adapted for online, 
condensed application, using a collaborative whiteboard (Miro) to co- 
create ideas about each horizon. The activity was scoped to focus on 
the intended outcome of the forum, which was to prompt a shift in 
WASH sector activities towards greater focus on sustainability. As such 
the preferred, viable future was articulated as a future where water and 
sanitation professionals pursue the human rights to water and sanitation for 
all in ways that contribute to (and don’t undermine) planetary sustainability. 
Participants were invited to continue adding content to the collaborative 
whiteboard after the forum, allowing time for ideas to emerge beyond 
the actual time-limited events. 

Inductive analysis of forum data identified insights about co- 
production outcomes (research question 1) and process (research 
question 2). Data included audio recordings of discussions and outputs 
from interactive platforms (Mentimeter, Miro whiteboard and Zoom 
chat). Codes were developed with reference to three relevant frame
works. The first group of codes identified outcomes of the WASH forums 
linked to Schneider et al.’s (Schneider et al., 2019) mechanisms for 
impact generation, with a particular focus on the direct activities and 
outcomes of (i) new knowledge, (ii) shared understandings and (iii) new 
competencies. To elicit process reflections, a second group of codes drew 
on Norström et al. (2020) principles that knowledge co-production 
should be: (i) context-based; (ii) pluralistic; (iii) goal-oriented; and 
(iv) interactive. A third group of codes sought complementary insights 
by exploring data through the lens of leverage points for sustainability 
transformations (Waddock et al., 2020). A list of codes used is provided 
in Appendix A. 

Analysis of forum data was iterative, informed by thematic analysis 
of knowledge co-production literature and prior doctoral research on 
WASH discourse (Carrard and Willetts, 2017). The iterative analysis was 
a deliberate strategy to ensure validity of findings given the small-scale 
nature of the engagement process and intent to derive general insights 
relevant to either or both co-production as a method, and strategies for 
strengthening WASH sector engagement with sustainability imperatives. 
Strategies to ensure validity (drawing on the framework and definitions 
of Creswell and Miller (2000)) included peer debriefing between the 
lead and co-authors to challenge assumptions and interpretations, and 
researcher reflexivity (elaborated in Section 3.4). The research was 
approved by the University of Technology Sydney Human Research 
Ethics Committee (Reference: ETH21-5896). 

2.4. Limitations 

The co-production process involved a single point of interaction with 
each group of participants, which is a limitation given the co-production 
ideal of long-term iterative engagement (Chambers et al., 2021; 
Jagannathan et al., 2020). The decision to proceed with a single point of 
engagement was made to ensure timely completion of the research 
project and minimize participant inconvenience, however opportunities 
to reflect and revisit discussion points were foregone due to this choice. 
As one mitigating strategy, engagement before and after the event was 
encouraged by setting up message groups, email threads and an open 
collaborative whiteboard. Further, while the short-form nature of the co- 
production process did not allow for collaborative framing of the design 
and discussion topics, the researchers’ long-term transdisciplinary 
research in the sector provided a strong foundation for appropriate 
pitching of content and activities. The limitations and value of short- 
form co-production are discussed further in Section 3.5. 

A further limitation relates to overall representativeness. Represen
tativeness is an important principle, but it is unachievable in small group 
settings, given the diversity and breadth of the WASH sector. Our 
objective was rather to ensure indicativeness through diversity in di
mensions relevant to the sector and the questions at hand (see Section 
2.3). We recognize that alternatively constituted cohorts would have 
shaped discussions in different ways. The validity of our findings comes 
from their generality, that is we do not seek to provide definitive insight 
into the ways in which WASH professionals engage with sustainability 
concepts. Instead, in keeping with our process and data, our findings are 
general, and relate to knowledge co-production as a research method 
and approach to create change. 

A final limitation is that the process was run in English, which pre
cluded the inclusion of non-English speakers. Given ongoing knowledge 
decolonization debates in the sector, and the fact this emerged as a 
theme for action (see Section 3.3), developing mechanisms to enable 
multi-lingual processes will be important for future co-production 
events. 

3. Results and discussion 

In this section we present and discuss results across four themes: (i) 
fostering self-reflection and engaging with purpose; (ii) considering 
sustainability across scales and contexts; (iii) generating ideas for indi
vidual and sectoral action; and (iv) reflecting on researcher power and 
considerations for future co-production processes. The four themes 
integrate data from the WASH sustainability forums with insights from 
knowledge co-production literature, and the authors’ WASH sector 
perspective. We conclude by synthesizing findings across the lenses of 
our analysis and considering the limitations and value of short-form co- 
production. 

3.1. Fostering self-reflection and engaging with purpose 

The WASH sustainability forums fostered participant self-reflection 
and engagement with value-based ideals about future directions. Prior 
completion of the Worldviews Test (Hedlund-de Witt, 2012) was a novel 
and useful exercise for participants, enhancing self-reflection and an 
openness to plural perspectives. Participants appreciated the opportu
nity for self-reflection, sharing that the test “helped me to understand 
myself” or “helped me to know myself a little more”. The test facilitated 
an expansion of thinking beyond daily activities into a more reflective 
mode, moving towards reflexivity by exploring ways of thinking, as
sumptions and underlying values (Bradbury and Divecha, 2020). One 
participant reflected that “questions do not relate to my daily activities, 
so it was interesting to explore myself”, while another shared her 
experience of a different way of thinking: “at the beginning I felt that my 
thoughts were short-circuiting because it is the first time that I have 
questioned myself in that way to identify what my worldview is”. 
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Presentation of the group results also elicited reflections about the 
importance of listening to plural perspectives informed by different 
values. As one participant expressed, the experience prompted thoughts 
about “the need to listen more and pay attention to what’s happening in 
other parts of the world…the need to seek to understand other world
views because they are equally valid just as much as any other”. 

While participants expressed primarily positive reactions to 
completion of the Worldviews test, they shared concerns relating to its 
(perceived) dichotomous presentation of science and faith and its 
appropriateness across diverse cultural contexts. Two participants 
expressed discomfort with questions about the relative importance of 
science and spirituality in driving personal perspectives. They had 
trouble choosing between science-oriented and faith-oriented responses, 
with one emphasizing the need to respect diverse ways of thinking 
across cultures and spiritual orientations: 

“For many professional people, science only should become the answer to 
everything. However, I believe…in the different cultures around the 
world…all of them should be respected…the most important [aspect] for 
me is respect of thinking, especially…thinking of the spiritual word that 
everyone believes in.” 

The appropriateness of the test for diverse cultural contexts was also 
questioned by participants, particularly with reference to conceptions of 
tradition and modernity. 

“I don’t know if it takes into consideration the cultural diversity that we 
all come from, something that is…modern in one part of the world can be 
considered very traditional in other parts of the world.” 

Despite these concerns, participant completion of the Worldviews 
Test was an effective mechanism for establishing an open, reflective 
tone. Concerns expressed by participants augmented its value as a 
reflective exercise, validating the decision to focus on the personal 
experience of test taking rather than group results. The discussions 
conveyed interest in, and a safe space for, self-reflection – a foundational 
skill for competency in reflective leadership (Schneider et al., 2019). 
Creating space for discussion about worldviews also provided opportu
nity for the facilitator to share her own epistemic values and motivation 
for convening the events, fostering reflexivity about facilitator power in 
shaping co-production processes (discussed further in Section 3.4). 

In addition to establishing a safe space for open discussion, reflecting 
on worldviews, along with introduction of big picture sustainability 
concepts, oriented participants towards engagement with purpose. The 
concept of purpose underpinning forum design drew from the founda
tional transdisciplinary work of Jantsch (1970), in which purpose de
notes value-based ideals about human survival in dynamically changing 
environments. The emphasis on purpose was designed to complement 
linear conceptions of change implied in goal-oriented co-production 
processes in which participants agree to a measure of success and 
“meaningful milestones (that is, stepping-stone goals) to achieve and 
monitor progress” (Norström et al., 2020). While the complexity of so
cial change and its causal pathways is widely acknowledged in co- 
production literature (Norström et al., 2020; Jagannathan et al., 2020; 
Oberlack et al., 2019), linear assumptions about knowledge-action 
pathways persist (West et al., 2019). In the WASH forums, creating 
space to reflect on deeply held values enabled consideration about the 
alignment of goal-oriented actions with purposive imperatives. As one 
forum participant expressed: “[I’m] thinking about what my life goal is, 
where I’m going and what my priority is”. 

Consideration of the ways in which engaging purpose can inform 
deeper reflection is particularly pertinent when thinking from a WASH 
sectoral perspective. The WASH sector is strongly driven by goals and 
targets articulated in SDG 6 (Ensure access to water and sanitation for 
all) and the human rights to water and sanitation. While WASH sector 
goals are shaped by purposive thinking, they risk losing criticality after 
their adoption if purpose is not continuously re-considered. A failure to 

continually reflect on purpose in tandem with the pursuit of goals can 
result in perverse outcomes, such as occurred when the Millennium 
Development Goal precursor to SDG6 drove marked efforts to expand 
sanitation to access in households, with no commensurate focus on safe 
management of the generated waste (Herrera, 2019; Tortajada and 
Biswas, 2018) – a critical aspect of WASH for achieving desired public 
health outcomes. 

Discussions in the WASH sustainability forums responded to both 
sector goals (SDG6 and its targets) and broader purpose (placing the 
goals within the wider vision of a safe and just space for humanity), yet it 
was the purposive lens that most effectively elicited reflective contri
butions. The vision of a safe and just space for humanity (Rockström 
et al., 2009; Steffen et al., 2015; Raworth, 2017) prompted participants 
to expand or deepen their thinking about what ‘sustainability’ means for 
them. For example, as one participant shared: 

This concept of planetary boundaries and sustainability boundaries, and 
this doughnut diagram…it’s a fairly new concept to me to think about it 
this way. When we think about sustainability…I never really think about 
it in such big picture, you know, pushing planetary boundaries. I don’t go 
to that level. 

Others were prompted to reflect on human-nature relations, 
conveying either a perspective of inter-connectedness: “it makes me 
think about sustainability…the need to imagine ourselves as connected 
to nature” or reflecting a conception of utility and stewardship towards 
nature: “natural resources are a gift in our lives, and we should…do our 
activities trying to replenish after taking advantage of them”. Human- 
nature connectedness has been identified as a “realm of deep 
leverage” for sustainability transformations (Abson et al., 2017; Riech
ers et al., 2021). When seeking to lay foundations for broad and deep 
change – such as when focusing on sector-wide engagement with sus
tainability – experiences from the forums therefore suggest value in 
emphasizing purpose alongside goal-oriented thinking. 

Emphasizing purpose in the WASH sustainability forums was 
particularly valuable given the short-form nature of the process. A 
pragmatic balancing of goal-oriented discussion and action identifica
tion (see Section 3.3), with deeper questioning of purpose, created space 
for relevance to emerge from the process rather than be predefined. 
Klenk and Meehan argue for this kind of emergent relevance in trans
disciplinary research, suggesting that shifting our collaborative frames 
from notions of “engagement” to “encounters” between researchers and 
stakeholders can helpfully re-orient attention towards more responsive, 
open forms of relevance (Klenk and Meehan, 2017). Re-conceiving co- 
production as shaped by purposeful encounters asserts the value of 
each encounter for shifting conversations towards ideals, even in cases 
when long term engagement is not feasible. A purposeful approach to co- 
production encounters also allows for the characteristic messiness of 
knowledge production and use (Arnott and Lemos, 2021), while main
taining focus on what is ultimately important. 

3.2. Considering sustainability across scales and contexts 

The cross-context and cross-scale nature of discussions in the WASH 
sustainability forums is a second theme, with results indicating value in 
processes that link big picture ideas to diverse local realities. The value 
of discussions that cross scales and contexts is a particularly relevant 
finding for sectoral rather than project-focused co-production, given the 
intent to inform transformations at multiple levels from local practice 
through to global discourse. Consideration of changes across places and 
scales is both necessary for a sector such as WASH, which seeks to 
reconcile universal aims with local realities, and aligned with breadth 
and depth of transformation required to address sustainability chal
lenges (Linnér and Wibeck, 2019). 

In the forums, participants both asserted the importance of place- 
based context and moved fluidly in their reflections between global 
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(sector-wide) issues and local realities. Initially, when discussing future 
directions for WASH informed by planetary boundaries, participants 
demonstrated a preference to prioritize local perspectives and skepti
cism about the meaning of global concepts for local contexts. As one 
participant expressed, “national and local context and culture is very 
important in putting forward these future directions”. As discussions 
progressed, participants began sharing their perspectives on how the 
ideas under discussion manifested in their local areas, and what that 
might mean for their professional practice. One participant spoke about 
government leadership and the opportunities and risks presented by 
digitalization in the management and monitoring of water and sanita
tion services. Another linked sustainability concepts to the need to focus 
on women’s empowerment and leadership development. Ultimately, 
encouraging reflections that span places and issues brought to light in
terconnections that may have been lost with a narrower focus. 

Moving from the conceptual to empirical, engagement with WASH- 
sustainability studies focused on groundwater reliance and resource- 
oriented sanitation provided space for participants to reflect on the 
relevance of each for their own context, and draw on their contextual
ized experiences to enrich shared understandings about sector-wide 
challenges. Responding to the groundwater study, one participant 
shared an expansion of focus: “I’m intrigued because as a water prac
titioner…of course the focus has always been piped water to households 
and it’s quite intriguing to learn that it’s also important to focus on the 
water source”. The groundwater study elicited reflections about the 
cultural significance of wells in some contexts, the potential for 
groundwater depletion to cause conflict in areas with large refugee 
populations, the relative costs of different water sources, the ways in 
which access to water resources drive inequalities, groundwater pollu
tion from heavy metals, climate change impacts and data (un)avail
ability. Discussions about resource-oriented sanitation spanned 
reflections on how policy frameworks can drive technological innova
tion, the importance of mindset change for achieving circular economy 
visions, the affordability of alternative sanitation models, and the dis
tribution of responsibilities between citizens and state. The breadth of 
ideas discussed spanned environmental, social, technical and gover
nance considerations, each grounded with contextualized examples. 

The importance of context in shaping co-production activities and 
outcomes is self-evident and rightly reflected in co-production literature 
(Norström et al., 2020). Yet while a broad conception of context as “not 
synonymous with local” is presented (Norström et al., 2020), in practice 
co-production literature is dominated by local examples (Wyborn et al., 
2019; Schneider et al., 2021; Moallemi et al., 2020). When seeking 
sectoral transformation, equal focus is warranted on the ways in which 
the local connects to the global in mutually informative ways. An 
explicit focus on identifying interconnections encourages a systemic 
perspective that can generate potentially catalytic ideas and actions 
across places and scales. As such, sectoral co-production can benefit 
from the more general call for exploration of how co-production can 
work across scales with globally powerful actors (Chambers et al., 2021; 
Schneider et al., 2021). 

3.3. Generating ideas for action: Individual intentions and sectoral 
priorities 

A third theme is the generation of ideas for action, which encom
passed both individual intentions and identifying sectoral priorities. 
Action towards sustainability is a core objective of co-production 
(Norström et al., 2020; Miller and Wyborn, 2020) and the generation 
of action ideas is therefore an important area of analysis. It is important 
to note that the focus here is on ideas for action rather than action itself, 
given the pathways from intention to action would take more time and 
likely require further engagement to both bolster intentions and mea
sure outcomes. Nevertheless, two forms of action ideas emerged from 
the forums that warrant critical reflection: actions that can be taken 
within each participant’s individual realm of influence; and priorities for 

sector-wide focus. 
Individual ideas for action were generated during both discussions 

about presented research studies and the Three Horizons visioning ac
tivity. When prompted ‘what are you inspired you to do in your work?’, 
participants shared ideas for actions in policy, education, technology 
and community engagement. For example, one participant shared a 
motivation to train university students in resource-oriented sanitation, 
while another was inspired to advocate for groundwater policy formu
lation in their jurisdiction. Participants also expressed a general intent to 
include a stronger sustainability orientation in their work, for example 
to “think more on sustainable and circular solution”, “think of complex 
interconnected issues of resources, access, governance” and to “go 
beyond the technical responsibilities of building… infrastructure, to 
foresee consequences for the inappropriate use of natural resources or 
polluting them”. 

The individual action ideas constitute seeds of transformation 
knowledge – knowledge about how to make change from the current to 
preferred situations (Schneider et al., 2019). However, action ideas 
expressed at the individual level do not equate to the impact pathway of 
shared understandings leading to coordinated, joint action in project 
framed co-production processes (Schneider et al., 2019). The focus on 
individual actions can be attributed to the single round of engagement, 
the diversity of participant interests and locations, and prompts linking 
discussion content to participants’ own work. Yet ideas were shaped by 
group discussion about common interests informed by diverse experi
ences and plural perspectives, so are reflective of the ideal of co- 
production in which interaction is foundational for learning and ac
tion (Norström et al., 2020). The expression of meaningful action ideas 
relevant to participants’ own work indicates that in addition to driving 
joint action, co-production may forge a path to impact through 
‘enabling’ transformation approaches in which “individually smaller 
actions…over time…shift system states in ways which may be unex
pected but which reflect the values and visions of mobilized agents” 
(Scoones et al., 2020). Further exploring, and finding ways to measure, 
these kinds of changes is an important area of future focus. 

Beyond individual intentions, sectoral transformation knowledge 
was generated through the Three Horizons visioning activity, with two 
themes emerging: the importance of building networks to drive collec
tive action for sustainability; and the imperative to decolonize devel
opment knowledge. When asked about future directions and actions 
following the visioning activity, participants shared their intentions to 
“connect with more networks”, “build even more than before strategic 
alliances”, “look for innovative partnerships”, “build more bridges” and 
“build solidarities”. One participant focused particularly on fostering 
collective action with young people, harnessing their local knowledge 
and making use of the connective potential of open-source technologies 
to co-develop strategies that address local sustainability concerns. The 
focus on building networks and solidarities suggests participant intent to 
further explore sustainability-WASH connections by moving towards 
collective action in their own contexts, in ways that strengthen their 
diverse individual intentions. 

A second action theme identified through the Three Horizon dis
cussions concerned the redressing of power imbalances in knowledge 
contributing to WASH sector priorities and plans. When reflecting on 
horizon three – trends taking us in the direction of our preferred future – 
participants highlighted that “decolonization debates [are] driving 
different voices in the conversations”. One participant reflected on the 
influence of established power structures in shaping decision-making: 

Historical models…pertain not only to technology of centralized supply or 
centralized management of wastewater, but there are also historical 
models of power sharing. There are also historical models of decision- 
making processes, which obviously the people in power have interesting 
continuing status quo and any change in that. 

Participants asserted the importance of valuing ‘community’ 
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knowledge to address inequities, for example the “incorporation of 
traditional knowledge to ensure local communities have a greater 
voice”. Others spoke more generally about changes in education 
curricula stressing diversity of voices, and “a change in perception about 
knowledge and knowledge creation [such that] traditional knowledge 
from Global South will be central moving ahead”. The emergence of 
knowledge decolonization as a theme relevant to WASH-sustainability 
visions reflects wider sector discourse highlighting and challenging the 
dominance of Global North voices in shaping conversations (Worsham 
et al., 2021; Luseka, 2020; Kapur, 2020). As sustainability conversations 
continue across the sector, a power-reflexive approach will be essential 
to address critical questions about whose voices carry influence (dis
cussed further in Section 3.4). 

3.4. Researcher power and considerations for future co-production 
processes 

In this final section we build on the action-theme of addressing 
WASH sector power imbalances by considering researcher power, and 
how researcher-reflexive approaches might inform future co-production 
activities. We reflexively acknowledge the extent of researcher influence 
over the WASH sustainability forums and discuss the tensions and trade- 
offs associated with alternative strategies. In doing so, we acknowledge 
the facilitator’s position of privilege as a high-income country 
researcher working within South-North research collaborations. 

In these WASH sustainability forums, the lead researcher determined 
who to invite, the agenda, and how participation was managed. A tar
geted set of actors were invited – WASH professionals primarily from 
low- and middle-income countries with an interest in sustainability – to 
the exclusion of others. While the inclusion criteria were justified with 
reference to the aims and ethical considerations of the research, it is 
important to consider the extent to which this decision shaped the 
process. Equally, in framing the topic and using previous work as input 
knowledge for reflection, the facilitator scoped which sustainability and 
WASH issues (from a potential plethora) were given focus. While 
participant reflections and discussion could in theory have diverged to a 
wider set of issues, they tended to stay close to the topics on the agenda, 
reflecting the truism that ‘the questions you ask determine the answers 
you get’. This was the case despite the participants being professionals 
with capacity to critically challenge how discussions were framed. 

Power is increasingly acknowledged as important in co-production 
(Wyborn et al., 2019; Norström et al., 2020; Schuttenberg and Guth, 
2015; Chambers et al., 2021; Vincent et al., 2020). Yet to date, power 
has dominantly been conceived as something to be identified and 
ameliorated, such that imbalances do not lessen the quality of engage
ment and its outcomes (Norström et al., 2020; Vincent et al., 2020; 
Bréthaut et al., 2019). A more reflexive approach to power in trans
disciplinary research has been advocated by Fritz and Binder (2020) 
who draw on theories of power as relational, and participation as con
structed by societal contexts, to elucidate the ways in which power 
shapes transdisciplinary research. In this model three types of power are 
at play in transdisciplinary research: instrumental power in which one 
actor influences another; structural power, which describes the condi
tions (both material and structural) influencing actors’ decision-making; 
and discursive power in which subtle forms of influence – through 
values, norms and ideas (such as sustainability) – influence an agenda or 
process (Fritz and Binder, 2020). Researchers, funding bodies and 
practitioners exercise these three types of power in different ways, with 
researchers having substantial instrumental and discursive power in 
their choice of who to include, setting the agenda, and dictating the rules 
of engagement (Fritz and Binder, 2020). 

For future co-production processes seeking sustainability trans
formations, recognition of the multiple ways in which researcher- 
facilitator power manifests demands reflexively sitting with, rather 
than trying to solve, power dynamics. In other words, it means chal
lenging the tendency for researchers to consider themselves as neutral or 

objective facilitators whose role is “identifying positions of power…and 
developing ameliorative strategies” (Norström et al., 2020). A 
researcher-reflexive approach is needed (Fritz and Binder, 2020) in 
which the aim is to recognize and be explicit about the profound ways in 
which researcher power shapes process, and in doing so to consider “the 
possibility of moving from power over to power with” (Bradbury and 
Divecha, 2020). This is particularly true for processes involving col
laborations between Global South and Global North researchers and 
participants, which are shaped by historical and perpetuating power 
imbalances. 

In seeking sectoral transformations for sustainability, a researcher- 
reflexive approach could pursue different strategies for co-production. 
One strategy is to cede researcher power in determining the agenda 
and mode of engagement within a process, taking a purposive approach 
but leaving space for participants to determine what is worthy of dis
cussion and how those discussions should happen (though it is important 
to acknowledge that this initial process is in itself shaped by the 
researcher). An open, purposive approach is more likely to achieve a 
sought-after feature of co-production: the recognition and valuing of 
diverse knowledge types (Norström et al., 2020; Blythe et al., 2018) that 
researchers may not have allowed space for given assumptions they 
bring to the agenda and process design. This plurality is particularly 
important in the pursuit of sustainability transformations given a 
dominance of positivist epistemologies in environmental sustainability 
discourse (Blythe et al., 2018), a feature also characteristic of the WASH 
sector given the importance of engineering and public health disciplines 
in expanding WASH services. 

A second strategy is one of open acknowledgement, rather than 
ceding, of researchers’ instrumental power. It is not always appropriate 
to redistribute or balance power, for example participants may not want 
the responsibility of shaping a process and taking on decision making 
roles (Turnhout et al., 2020), particularly if their participation is not 
remunerated or in situations where participation fatigue is a risk (Lemos 
et al., 2018). Yet power must be acknowledged and addressed if co- 
production is to fulfil its aim to contribute to sustainability trans
formations that do not inadvertently reinforce existing unequal power 
relations (Turnhout et al., 2020). For researchers, investing in the 
development of reflexive skills that enable responsiveness to position
ality will support co-production processes in which friction can be 
productive, and relevance (and therefore impact) can be emergent 
(Klenk and Meehan, 2017). 

3.5. Synthesis of findings and reflections on the value of short-form co- 
production 

In this final section, we synthesize insights from previous themes 
with reference to the analysis frames that informed their development, 
namely Schneider et al.’s generic mechanisms of impact generation 
(Schneider et al., 2019), and Norström et al.’s principles for co- 
production in sustainability research (Norström et al., 2020). Reflect
ing on the cross-theme synthesis, we conclude by considering the limi
tations and value of short-form co-production processes when working 
in a sectoral context. 

Exploring outcomes with reference to Schneider et al. (2019) theory 
of change for co-production identified ways in which the process 
generated (i) new knowledge, (ii) shared understandings and (iii) new 
competences – the direct activities and outcomes of co-production that 
can lead to impact. Systems and target knowledge were developed 
through cross-scale and cross-context discussions, as well as purposive 
reflections that prompted critical consideration of goals. The seeds of 
transformation knowledge were identified in visioning and action- 
oriented discussions, generating individual action-intentions and pri
ority sectoral themes of knowledge decolonization and building soli
darities for collective action. The focus on collective action arose from 
activities designed to build shared understandings of sector challenges 
and future possibilities, which emphasized joint learning and the need 
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for deliberation about values and how they drive actions. Finally, new 
experiences of self-reflection, in particular reflection about worldviews, 
provided an initial step towards development of reflective leadership 
skills, though building such experiences into competencies would 
require long-term personal development beyond a single co-production 
event. 

Analyzing the process through the lens of principles for co- 
production in sustainability research (Norström et al., 2020) identified 
three considerations for the nuanced application of co-production 
ideals, particularly when working towards sectoral change. First, a 
goal-orientation can be enriched by an emphasis on purpose, such that 
goals are critically questioned and shared visions that transcend goals 
can emerge. Second, to complement the dominance of locally situated 
co-production examples, there is scope to consider how future co- 
production can work across scales and contexts to foster system-wide 
perspectives. Finally, a reflexive focus on researcher power is essential 
for co-production to engage meaningfully with the ways in which power 
shapes the plurality and interactivity of co-coproduction processes. 

The short-form nature of the WASH co-production process was a 
limitation given the strong emphasis placed on long-term engagement in 
co-production scholarship, yet there was demonstrable richness in the 
conversations that suggests value in co-production even when long-term 
engagement is not feasible. Short-form engagement is certainly con
strained in its capacity to achieve and demonstrate impact, and claiming 
impact from the WASH sustainability forums is unrealistic. Similarly, 
multiple points of interaction would be required to cement trusting re
lationships, bridge different levels of expertise across relevant concepts, 
and allow for iterative building of knowledge over time. Nevertheless, 
the data shows there was depth of engagement in the WASH forums that 
attests to the value of short-form co-production if well designed and 
facilitated, and the process generated potentially catalytic ideas for ac
tion. Three design features underpinned the richness of WASH forum 
discussions: working from values to connect with deep motivations for 
change; using engaging narratives to incorporate research insights and 
elicit reflections on their relevance for each participant; and including 
visioning to foster imagination about possible preferred futures and 
pathways that move us towards them. While longer-term engagement 
would strengthen WASH forum outcomes, findings demonstrate the 
value of well-designed co-production of shorter duration when timelines 
and funding models preclude more established approaches. 

4. Conclusion 

In the context of global environmental challenges, it is imperative to 
consider how different actors and groups can contribute to sustainability 
transformations. As a sector united by human rights ideals and shaped 
by resource management realities, the WASH sector is well-placed to 
contribute novel thinking and practices towards sustainable futures. 
Knowledge co-production – with its potential to both diversify and 
integrate knowledge and action – offers a mechanism for progressing 
WASH sustainability discourse, as the co-production case profiled in this 
article demonstrates. The co-production process, although short in 
duration, generated rich discussions that fostered self-awareness and 
connected deeply held values with sustainability imperatives and ideas 
for practical action. The process articulated priority themes for 
strengthening the sector’s focus on sustainability: solidarity building for 
collective action; and knowledge decolonization. Progressing these 
themes through further engagement and action, including during future 
sector co-production processes, will be important. 

The co-production experience also highlighted considerations for the 
nuanced application of co-production principles, particularly the op
portunity to enrich a goal-orientation by emphasizing purpose, to 
explore how co-production can work across scales and contexts, and to 
strive for power-aware processes by strengthening and enacting 
researcher reflexivity. The findings of this analysis can inform future co- 
production activities, particularly those seeking to generate knowledge 

and catalyze action in a sectoral context. The findings also show the 
value of short-form co-production when the ideal of longer-term 
engagement is not feasible. Well-designed processes can engage, 
inspire, and offer a strong foundation for further research and action. 
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