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A B S T R A C T

Transdisciplinarity has become a central paradigm for addressing complex socio-environmental challenges that 
transcend disciplinary and institutional boundaries. This article revisits the concept from the perspective of water 
resources management, questioning whether its increasing application has achieved the depth and trans
formative potential originally envisioned. A systematic review and bibliometric analysis were conducted to 
examine how transdisciplinarity has been conceptualized and operationalized across 61 international initiatives 
covering multiple governance scales and institutional contexts. The findings reveal that, although trans
disciplinarity is now widely recognized in scientific and policy agendas, its implementation often remains 
rhetorical or fragmented. Persistent barriers include limited knowledge co-production, asymmetry between 
scientific and local expertise, and weak participatory mechanisms. Nonetheless, promising experiences demon
strate that when communities are engaged as co-authors of decisions, water governance becomes more legiti
mate, adaptive, and sustainable. By integrating empirical evidence with conceptual reflection, this study 
advances understanding of how ethical and methodological co-production can move transdisciplinarity from a 
normative paradigm toward an actionable framework for water governance.

1. Introduction

Scientific and funding agendas increasingly promote the integration 
of social sciences and humanities with technoscientific research. Yet, 
interdisciplinary collaboration still faces structural and epistemological 
barriers (Vienni-Baptista and Pohl, 2023), notably the persistence of 
disciplinary silos that reinforce hierarchical knowledge structures and 
hinder inclusive, dialogical research (Aicardi, Reinsborough and Rose, 
2018).

In response, interdisciplinary and transdisciplinary approaches have 
gained traction for addressing complex societal problems. While inter
disciplinarity facilitates methodological exchange between disciplines, 
transdisciplinarity promotes deeper transformation by incorporating the 
experiential knowledge of civil society, practitioners, and non-academic 
actors (Schroeder, 2022). These boundary-crossing efforts challenge 
academic compartmentalization and open new possibilities for socially 
engaged science.

Emerging in the 1970s through the works of Piaget (1972) and 
Nicolescu (1997), transdisciplinarity arose as a critique of the 
compartmentalization of knowledge and the limitations of disciplinary 
thinking (Rittel and Webber, 1973). Unlike interdisciplinarity, which 
promotes partial methodological exchange, transdisciplinarity seeks a 
deeper transformation that bridges academic and non-academic 
knowledge systems.

Fig. 1 depicts the conceptual evolution from disciplinarity to trans
disciplinarity, progressing from isolated to integrative frameworks 
(Piaget, 1972; Nicolescu, 1996; Choi and Pak, 2006; Schroeder, 2022).

At the intermediate stages, multidisciplinarity links related disci
plines, while pluridisciplinarity connects diverse fields, broadening 
methodological exchange and complementarity. Figs. 2 and 3 further 
clarifies this distinction, showing how collaboration between disciplines 
has historically expanded to address complex problems that transcend 
academic boundaries.

As formulated by Nicolescu (1996) in his Arch of Knowledge, 
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transdisciplinarity represents an epistemological progression from 
disciplinary isolation to integrative and transformative systems of 
knowledge. However, it is often applied superficially, without the 
epistemological depth required for real transformation (Messerli and 
Messerli, 2008). Contemporary literature emphasizes the need to 
reconnect fragmented scientific domains with societal perspectives, 
valuing localized knowledge and participatory collaboration (Choi and 
Pak, 2006; Schroeder, 2022; Hoffmann-Riem, 2008; Grzybowski, 2010). 
Transdisciplinarity thus emerges as a pathway for inclusive and 
context-sensitive co-production of knowledge. However, it is essential to 
differentiate transdisciplinarity from multidisciplinarity and inter
disciplinarity, as conceptualized by Nicolescu (1996), which illustrates 
the transition from disciplinary isolation to integrative and trans
formative knowledge systems. In Nicolescu’s view, transdisciplinarity 
transcends disciplinary and interdisciplinary approaches by bridging 
distinct levels of reality and linking scientific knowledge with philo
sophical and ethical dimensions. Over time, this concept evolved from a 
philosophical idea into a research orientation centered on real-world 
challenges. Today, it is recognized not merely as a method, but as a 
paradigm shift that aligns science with democratic engagement and 
societal relevance.

Academic specialization often narrows inquiry and distances science 
from societal needs. Transdisciplinary dialogue restores this connection, 
emphasizing the interdependence between scientific expertise and civil 
society, where even small contributions may generate significant and 
unpredictable effects—the “butterfly effect” observed in wicked prob
lems (Hartel et al., 2019; Grzybowski, 2010; Wognum et al., 2019).

The complexity of water-related global challenges requires inte
grating diverse discourses—technical, social, political, and cultural. A 
transdisciplinary approach enables such integration. As Brennan et al. 
(2021) argue, only through this lens can we reconcile competing nar
ratives and build solutions that are not only technically effective but also 
socially just and politically viable.

This article revisits the concept of transdisciplinarity and examines 
its current implementation, particularly in the context of water gover
nance. Through theoretical synthesis and bibliometric analysis, we 
assess how transdisciplinarity has been conceptualized, institutional
ized, and applied, offering critical insights into its transformative po
tential and operational challenges in managing water resources. The 
study advances the state of the art by: (i) consolidating evidence on the 
practical challenges of transdisciplinarity in water management; (ii) 
proposing an analytical framework that distinguishes governance scale, 
initiative type, and degree of co-production; and (iii) deriving opera
tional recommendations for policies and projects aiming to turn trans
disciplinary discourse into effective practice.

2. Methodology

2.1. Overview of transdisciplinarity in different fields of study

Transdisciplinarity has progressively evolved across distinct aca
demic domains, including environmental sciences, engineering, health, 

and the social sciences. To explore this evolution and identify knowledge 
gaps, a systematic review and bibliometric mapping were conducted.

2.2. Systematic review design and bibliometric analysis

The review followed a protocol inspired by the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. 
Data were collected from the Web of Science (WoS) Core Collection as of 
August 2024. The search string combined the root term transdiscipl with 
associated keywords reflecting conceptual, methodological, and applied 
dimensions of transdisciplinarity: concep*, discipl*, multidiscipl*, inter
discipl*, Morin, communic*, conflic*, definition, engin*, ethic*, Lencastre, 
managem*, sustain*, susten*, transvers*, transdiscipl* and Water resourc*, 
using various permutations and combinations.

The research resulted in 28,917 publications, distributed across 
major subject areas (Fig. 2). Environmental Sciences leads the list, with 
3232 publications (11.2 % of the total), followed by Environmental 
Studies (6.40 %), Public, Environmental and Occupational Health 
(5.62 %), Green Sciences and Sustainable Technologies (4.46 %), 
Educational Research (4.44 %), and Industrial Engineering (4.41 %). 
These results reflect the broad and growing diffusion of transdisciplinary 
approaches across research domains.

Building upon the bibliometric overview, the next stage involved 
refining the dataset and developing an analytical framework to enable a 
comparative assessment of transdisciplinary initiatives in water 
governance.

2.3. Data selection, categorization, and analytical framework

The final dataset used for in-depth analysis was refined through in
clusion and exclusion criteria based on relevance to water governance 
and explicit reference to transdisciplinary principles (knowledge co- 
production, participatory processes, and integration across scien
ce–policy–society interfaces). In addition to peer-reviewed publications, 
institutional documents and reports from UNESCO, WHO, World Bank, 
and UN-Water were consulted to capture practical cases.

Following the bibliometric overview, a purposive sampling approach 
identified 61 international initiatives representing diverse governance 
scales and institutional contexts. Each initiative was coded according to 
three analytical dimensions: 

• Governance scale (transnational, regional, national, basin, or local);
• Initiative type (policy/governance, network/platform, academic/ 

research, NGO/implementation, or diplomacy/cooperation);
• Degree of co-production (consultative, participatory, co-productive, 

or co-decisional).

These dimensions were defined based on established frameworks for 
cross-domain integration (Lang et al., 2012; Klein, 2008) and validated 
through cross-referencing among authors. This analytical framework 
served as the foundation for the comparative analysis presented in 
Section 4. This analysis encompasses initiatives operating at multiple 

Fig. 1. Trace evolution of the concepts a) Disciplinarity, b) Interdisciplinarity, c) Multidisciplinarity, d) Transdisciplinarity. Images created by the author.
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governance levels — from global and transnational frameworks to basin 
and local-scale actions — to capture how transdisciplinary principles are 
implemented across contexts.

3. Results and discussion

3.1. Bibliometric overview of transdisciplinary research

The weighted analysis shows higher relative prevalence of trans
disciplinary research in Social Sciences, Humanities and Arts, Interdis
ciplinary Social Sciences, and Multidisciplinary Sciences. Despite 
ongoing conceptual and methodological challenges, the approach is 
becoming more institutionalized, reflecting both practical application 
and critical reflection across contexts (Felt et al., 2016). Integrating 
multiple perspectives enriches dialogue and fosters a more systemic 
view of science.

Environmental Sciences and Engineering appear with lower relative 
weight, yet they remain central in scientific, political, and ethical 
arenas, where collaboration between experts and the public is increas
ingly crucial for informed decision-making.

Transdisciplinarity spans Health Sciences, Natural and Earth Sci
ences, Social Sciences and Humanities, and Engineering, with field- 
specific adoption patterns Lencastre, (2008). Beyond disciplinary 
impact, it plays a key role in political and ethical contexts, where 
expert–public collaboration supports informed decisions (Felt et al., 
2016). This breadth raises a critical question: is the term being applied 
consistently and correctly?

3.2. Intersections of transdisciplinarity with specific domains: 
communication, awareness raising and engineering

3.2.1. Transdisciplinarity and wicked problems across knowledge domains
Transdisciplinarity intersects with communication, public aware

ness, sustainability, education, ethics, and engineering—domains 
marked by “wicked problems” that exceed the reach of isolated disci
plines (Water governance is addressed separately in 3.3.)

Despite integrative rhetoric, many initiatives remain multi- or 
interdisciplinary, with limited engagement of communities and tradi
tional knowledge (Table 1). In areas such as food security and health, 
technical solutions often prevail over participatory governance, con
straining social legitimacy and long-term sustainability.

As Klein (2008) notes, transdisciplinarity’s transformative capacity 
depends on embracing uncertainty, values, and lived experience. 
Without authentic co-production, solutions may be scientifically robust 

yet socially disconnected or culturally inadequate. Participation often 
remains consultative, excluding communities from core research and 
decision cycles and undermining shared ownership and mutual 
responsibility—principles central to transdisciplinary work (Lang et al., 
2012).

Table 1 shows that participatory elements are rarely integrated end 
to end. Effective responses to wicked problems require not only tech
nical fixes but also epistemological openness and institutional flexibility. 
In engineering, transdisciplinarity means shifting from linear problem- 
solving to reflexive, collaborative practice. Scholz and Steiner (2015) 
(2015) argue this demands sustained dialogue among scientists, poli
cymakers, and stakeholders. Confronted with climate and resource 
challenges, engineering benefits from co-producing solutions that reflect 
real-world complexity and democratic engagement (Grzybowski, 2010).

3.2.2. Transdisciplinary communication and awareness strategies
Transdisciplinary communication bridges domains and enables 

collaborative responses to complex issues by strategically integrating 
diverse knowledge and methodologies, generating innovative, multidi
mensional solutions (Misra and Lotrecchiano, 2018).

Widely cited models describe four iterative phases (Wang, Aenis and 
Siew, 2019): (i) defining shared goals; (ii) co-formulating questions, 
frameworks, and design; (iii) developing communication strategies; and 
(iv) applying and refining results. While context-dependent, these pha
ses provide a recognized architecture for effective collaboration.

Recent studies underscore the need for shared understanding of 
concepts, terms, and methods across disciplines (Fischer et al., 2024) 
and the early identification of common goals through open, collabora
tive communication (Fleming et al., 2021). Authors recommend 
combining written, oral, visual, and interactive formats, coordinated via 
central platforms and tailored to diverse stakeholders, including 
non-academic audiences.

As summarized in Table 2, multi-format strategies are most effective 
when supported by structured platforms and embedded in project 
frameworks (Fischer et al., 2024), extending impact at the scien
ce–society interface (Misra and Lotrecchiano, 2018). A major challenge 
is the diversity of technical languages across disciplines Overcoming 
linguistic barriers and cultivating intellectual empathy—understanding 
epistemologies, values, and cultural contexts of other fields—are 
essential to avoid misunderstandings and conflicts (Callaos, 2022), as 
verified in Table 2- Building empathy.

Interdisciplinary glossaries help bridge terminology and make 
technical concepts accessible (Von Wehrden et al., 2019). Collaborative 
workshops align objectives and build shared language (Deutsch et al., 

Fig. 2. Prefixes – “Multi” vs “ Pluri ” in different contexts.
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2023), while narrative approaches (e.g., storytelling, case studies) 
connect human and scientific dimensions and foster participation 
(Cortes Arevalo et al., 2023).

As demonstrated in Table 2, effective transdisciplinary communica
tion combines technological tools, visual storytelling, shared vocabu
lary, and empathy. Together, these mechanisms circulate knowledge 
across silos, enhance mutual intelligibility, and legitimize decision- 
making—vital conditions for transformative collaboration.

3.2.3. Transdisciplinarity in engineering
Knowledge production in social contexts is inherently multidisci

plinary (Hoffmann-Riem, 2008), driving a shift in engineering toward a 
transdisciplinary approach that transcends traditional boundaries to 
address challenges conventional engineering cannot fully resolve.

Transdisciplinary engineering differs by emphasizing broad collab
oration and joint solutions to complex, systemic problems, integrating 
knowledge and methods from domains beyond conventional engineer
ing (Table 3).

This shift redefines engineers as collaborators who connect knowl
edge across domains and co-create solutions, implying education that 
couples technical skills with systemic and social awareness.

The growing diversity of initiatives (Table 4) indicates wider adop
tion of transdisciplinarity in engineering as a response to contemporary 
“wicked problems,” integrating technical expertise with collaboration 
among policymakers, social scientists, communities, and international 
institutions. Conferences such as the International Conference on 
Transdisciplinary Engineering (ICTE) and the International Trans
disciplinarity Conference (ITD) underscore the value of cross- 
disciplinary exchange for developing methods and guidelines. Net
works like the Network for Transdisciplinary Research (td-net) and the 
World Federation of Engineering Organizations (WFEO) show that 
transdisciplinary engineering extends beyond academia to inform public 
policy and sustainable industrial practice.

Initiatives such as Future Earth and the Belmont Forum apply 
transdisciplinary approaches to engineering in order to address “wicked 
problems”, particularly those related to sustainability and environmental 
governance, while platforms like MIT Solve illustrate the field’s poten
tial when technological innovation is aligned with socially relevant 
knowledge. This institutionalization marks important progress, yet 

consolidation remains uneven. Overcoming methodological and struc
tural barriers—together with a sustained commitment to integrating 
diverse knowledge systems—will be essential for engineering to address 
complex contemporary challenges effectively.

3.3. Transdisciplinarity in water resources management: lessons from 
international case analyses

The comparative review of 61 international initiatives provides 
concrete evidence of how transdisciplinarity has been incorporated into 
water resources management across governance scales. Although 71 % 
of the Earth's surface is covered by water, only 0.3 % corresponds to 
freshwater—essential for human needs (Khatriÿ and Tyagi, 2015). With 
global population growth, water scarcity is an increasingly urgent 
challenge (Akhtar et al., 2021). Approximately 2.1 × 10⁹ people lack 
access to safely managed drinking water services, and 4.5 × 10⁹ lack 
basic sanitation, according to 2015 data (World Health Organization 
and United Nations Children’s Fund, 2017), often resulting in unsus
tainable water use.

Water-related conflicts encompass territorial, political, and eco
nomic dimensions, exacerbated by pollution, mismanagement, and 
climate change (Jiang, 2018; Hoffmann-Riem, 2008). Addressing these 
challenges requires technical, social, and participatory approaches that 
frame water as a socio-environmental, rather than purely technical, 
issue. The effectiveness of management depends on civil society’s un
derstanding of and commitment to participatory engagement. When 
communities act as co-authors of decisions, outcomes gain legitimacy, 
relevance, and long-term viability.

Within this context, Table 5 compiles these initiatives reviewed, 
drawn from literature, institutional databases (UNESCO, WHO, World 
Bank, UN-Water), and recent policy documents and project reports. The 
selection emphasized relevance, diversity, and adherence to explicit 
transdisciplinary principles—such as participatory governance, co- 
production of knowledge, epistemological integration, and cross-sector 
collaboration—while ensuring thematic variety across sectors (e.g., 
sanitation, conservation, agriculture, diplomacy). Cases documenting 
both achievements and limitations were included to provide a balanced 
view of progress and challenges.

Collectively, these initiatives demonstrate how the integration of 

Fig. 3. TreeMap - Web of Science - Search engine: transdiscipl * (in all fields). - August 29, 2024.
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multiple knowledge systems and actors enhances responses to complex 
global problems. They reflect key features of transdisciplinarity dis
cussed throughout this article, including the dissolution of disciplinary 
boundaries, the recognition of local knowledge, and the promotion of 
participatory governance mechanisms.

Among them, the H2Oliva Project stands out as an illustration of how 
transdisciplinarity can be operationalized by linking technological 
innovation to sustainable water use in agriculture. The initiative pro
motes efficiency, knowledge transfer, and the creation of pedagogical 
resources that support the replicability of good practices. This 
perspective transcends the mere application of technology, embedding it 
within a broader context of social and environmental sustainability.

The Hydro Nation Programme exemplifies the integration of inno
vation, economic development, and public policy in constructing a 
governance model that values both environmental protection and eco
nomic growth. Its components—such as the Hydro Nation Scholarship 
Programme and the implementation of advanced tech
nologies—demonstrate the pivotal role of applied science in trans
disciplinary strategies, while striving to balance economic and 
ecological outcomes and strengthen resilience.

Similarly, initiatives such as Water Diplomacy, jointly developed by 
MIT and Harvard University, underscore the relevance of collaborative 
frameworks in addressing water conflicts. By bridging science, policy, 
and negotiation, these initiatives not only generate technical solutions 
but also create platforms for dialogue and consensus—especially vital in 
regions where scarcity exacerbates social and political tensions.

Other governance frameworks, including those promoted by the 
Global Water Partnership (GWP) and Integrated Water Resources 
Management (IWRM) model, reaffirm the importance of integrated ap
proaches in addressing water-related challenges. Both bring together 
local communities, governments, and international organizations to 
foster systemic strategies that consider the technical, social, and eco
nomic dimensions of water governance.

Despite their achievements, these experiences also reveal persistent 
limitations in implementing transdisciplinary principles. The integra
tion of academic and non-academic knowledge often faces structural 
and methodological barriers, while local and traditional knowledge is 
frequently incorporated only marginally—reducing its influence on 
decision-making and, consequently, the legitimacy and effectiveness of 
resulting policies.

Overall, the cases summarized in Table 5 illustrate both advances 
and constraints in applying transdisciplinarity to water governance. 
Despite their geographic, thematic, and institutional diversity, recurring 
patterns reveal a persistent gap between the discourse of knowledge 
integration and the co-production of grounded, context-sensitive 
solutions.

These observations confirm the intrinsic complexity of trans
disciplinary water management and the need to rethink the institu
tional, methodological, and ethical models that sustain it. When 
meaningfully applied, transdisciplinarity offers a credible pathway to 
transform environmental challenges into opportunities for social inno
vation. Overcoming power asymmetries, valuing situated knowledge, 
and establishing permanent co-decision mechanisms remain key to 
advancing democratic and sustainable water governance.

The following table presents a diverse set of international initiatives 
that exemplify these opportunities and challenges, offering insights into 
the operationalization of transdisciplinarity in water management. It 
constitutes the empirical core of this study, enabling a structured com
parison between initiatives based on principles such as knowledge co- 
production, governance scale coherence, and participatory equity.

The asymmetry between technical expertise and local knowledge 
remains one of the main obstacles to legitimacy and effectiveness. Ini
tiatives 4, 14, and 34 illustrate technocratic approaches often discon
nected from community realities, whereas initiatives 17 and 20, despite 
aligning more closely with territorialized co-production, still face bar
riers to institutional recognition and financial sustainability.

Regarding social participation, symbolic consultation often replaces 
shared deliberation. Initiatives 29 and 43 promote multilateral forums 
that appear inclusive, yet the genuine incorporation of marginalized 
voices remains limited. Even in projects addressing human rights, such 
as 54 and 57, participation of vulnerable groups tends to be residual, 
compromising the structural transformation that transdisciplinarity 
seeks to advance.

The analysis of scale reveals the "pilot paradox": successful local 
initiatives (e.g., 7, 10, 20, and 42) frequently encounter resistance when 
scaled up. Fragmented institutional frameworks (52 and 59), bureau
cratic rigidity (19), and dependence on short-term funding (39) hinder 
the sustainability and expansion of participatory practices. Meanwhile, 
institutional and diplomatically oriented efforts such as 5, 40, and 44 
play a vital role in fostering peace and cooperation but often lack 

Table 1 
Use of transdisciplinary solutions for “wicked problems”.

Wicked Problem Project Name Comments Reference

Global Sustainable 
Development

UN 2030 Agenda for Sustainable Development and its 17 
Sustainable Development Goals (SDGs)

Although aligned with transdisciplinarity in 
principle, its development lacked real integration 
between science and society.

(General Assembly, 2015)

Global Water Crisis UN sustainability goals in transdisciplinary partnership 
through networked learning

Discourse is transdisciplinary, but practice 
remains technical and top-down, with weak 
community co-production.

(Dreyer-Gibney et al., 2024)

Sustainable Urban 
Development

Initiatives that bring together urban planners, ecologists, 
sociologists and local communities to design sustainable and 
livable cities

Interdisciplinary in practice, with limited civil 
society engagement and five key integration 
challenges.

(Rittel and Webber, 1973; 
Brandt et al., 2013)

Public Health and Disease 
Prevention

Collaborations that integrate medical research, social work, 
public policy, and community engagement to address complex 
health crises such as obesity and pandemics

Systems modeling is used, but participatory 
processes and local knowledge inclusion are still 
limited.

(Hirsch, Levine and Miller, 
2007)

Food Security and 
Agricultural Sustainability

Agroecology networks that engage farmers, scientists, policy 
makers and consumers for sustainable agricultural practices

Agroecology promotes integration, but science 
often marginalizes farmer knowledge, weakening 
co-production.

(Wezel et al., 2009)

Biodiversity Conservation Conservation programs that combine ecological science, 
policy management and indigenous knowledge to protect 
threatened ecosystems

Indigenous knowledge is acknowledged but rarely 
co-produced; integration remains limited and 
asymmetrical.

(Tengö et al., 2014; Mistry 
and Berardi, 2016)

Pandemics And Global Health 
Security

International strategies that combine epidemiology, global 
governance, social sciences and economics to respond to 
global health crises

Biomedical dominance persists; lack of social 
integration undermines the effectiveness and 
equity of responses.

(Khorram-Manesh, Burkle 
Jr and Goniewicz, 2024)

Collaborative Water 
Governance and 
Institutional 
Fragmentation

Strategies involving local communities, scientists and policy 
makers to address water pollution and scarcity in the Katari 
River basin.

Local knowledge is partially integrated; 
institutional fragmentation still limits full 
transdisciplinary governance.

(Akiyama et al., 2022)
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Table 2 
Contribution to transdisciplinarity. Tools by domain.

Domains Designation Tools Reference

Communication RLC 2040 Project Used digital platforms (whiteboards, voting, email, websites) and visual 
outputs (films, sketchnotes) to support engagement. Communication experts 
played a key role in success.

(Fischer et al., 2024)

Sustainable Rubber Cultivation in the 
Mekong Region (SURUMER)

Adopted an iterative communication framework with “loop activities” that 
enabled feedback incorporation, impact evaluation, and adaptive adjustment 
throughout the process.

(Wang, Aenis and Siew, 2019)

Rivercare Research Programme Applied participatory modeling, storytelling, dashboards, and GIS tools to 
integrate scientific and stakeholder perspectives, fostering mutual 
understanding among researchers, policymakers, and communities.

(Cortes Arevalo et al., 2023)

ITD Alliance – Toolkits and Methods Developed a global toolkit for researchers and practitioners, including 
templates, training materials, and case studies to support effective 
communication in inter- and transdisciplinary projects.

(Laursen et al., 2024)

Design-Based Interventions in 
Transdisciplinary Research

Highlighted how conceptual design and prototyping can serve as integration 
tools. Tangible design artifacts were used to connect diverse perspectives and 
foster knowledge co-creation.

(Peukert and Vilsmaier, 2021)

Collaborative Adaptive Management 
(CAM)

Engaged stakeholders (e.g., ranchers, conservationists, agencies) in iterative 
management using co-monitoring, planning workshops, and decision cycles. 
Fostered social learning, reduced conflicts, and supported ecological 
resilience.

(Wilmer et al., 2025)

Transdisciplinary Urban Water 
Management

Used panels, workshops, and cloud platforms to share hydrological data. 
Knowledge exchange between researchers and managers supported the design 
of sustainable urban water solutions.

(Mukherjee, Sundberg and 
Schütt, 2021)

Science 
communication

Transdisciplinary Research 
Communications Set-up

Developed by the Center for Open Science, this setup provides structured steps 
for launching transdisciplinary projects, including detailed guidance on 
communication planning from the initial phase.

(Robasky et al., 2020)

Transdisciplinary Learning Cohort 
(TLC) –Graduate STEM Researchers

Combined seminars, collaborative writing, symposia, and informal talks to 
develop shared vocabulary and metacognitive strategies, including mentor- 
mentee exchanges across disciplines.

(O’Neill et al., 2019)

Global Food Security and Ecosystem 
Research (GFE)

Created communication guidelines to help integrate knowledge between 
scientists from diverse disciplines and non-scientific participants, with a focus 
on addressing complex issues related to global food security and ecosystem 
sustainability.

(Herrera, Callenius and Knierim, 
2023)

Transdisciplinary Networks for 
Sustainability Science

Used interactive workshops, digital platforms, and face-to-face meetings to 
foster co-production of knowledge among scientists, policymakers, and civil 
society.

(Jahn, Bergmann and Keil, 2012)

Collaborative Water Governance in the 
Katari River Basin

Applied transdisciplinarity to integrate knowledge through meetings, 
interviews, and observations, improving communication between scientists, 
managers, and communities.

(Akiyama et al., 2022)

Participatory Mapping and Photovoice 
in Marine Ecosystem Management

Engaged communities in co-producing knowledge on ecosystem services using 
Photovoice and participatory mapping, fostering dialogue and informing 
adaptive marine management.

(Lim et al., 2021)

Transdisciplinary Science for 
Sustainable Land Management – Brazil

Integrated scientific and local knowledge in Brazil’s semiarid region through 
workshops, digital platforms, and participatory decision-making.

(Siegmund-Schultze, Köppel and 
Sobral, 2018)

Share a common 
language

Transdisciplinary Transformative 
Change Initiatives

Identified two key challenges: (1) difficulty creating a common language and 
shared understanding; (2) barriers to pluralizing knowledge within 
transdisciplinary collaborations focused on global change and biodiversity 
loss.

(Deutsch et al., 2023)

INTREPID Project – World Café 
Method

Participants emphasized the lack of a shared language and communication 
protocol as critical barriers. Members agreed that developing a common 
language is essential to sustaining transdisciplinary collaboration and 
connection.

(Von Wehrden et al., 2019)

European Performing Science Night 
2021

Analysed art-science collaborations and social learning dynamics. Results 
showed that interrelational skills and group dynamics significantly influenced 
the development of shared understanding.

(Gallois et al., 2024)

False friends across languages and 
scientific domains

Highlighted two main risks to communication: (1) medical eponyms 
functioning as “false friends” across languages; and (2) the cultural 
inappropriateness of storytelling for science education in certain contexts. Also 
noted disciplinary differences in terms like “model” and “significance.”

(1) (Brdar and Brdar-Szabó, 
2024); (2) (Heering, 2010)

Common Language in Water 
Governance: Bridging Science and 
Policy

Investigated how actors in water governance build shared language using 
focus groups, interdisciplinary interviews, and discourse analysis to support 
transdisciplinary decisions.

(Akiyama et al., 2022)

Building empathy Transdisciplinary educational 
experience

Explored how educational activities can foster empathy in technology 
students. Found that empathy development requires vulnerability, 
perspective-taking, and safe environments that promote trust and openness.

(Gray et al., 2016)

Perspective-Taking Strategies in 
Empathy Development

Explored how past experiences affect ease of perspective-taking using 
vignettes and self-assessment, emphasizing reflective processes in empathy 
development.

(Gerace et al., 2015)

Narratives and Storytelling for 
Empathy in Science Communication

Narratives and storytelling foster empathy in science communication by 
linking research to human experience through interviews, visual stories, and 
interactive formats.

(Dahlstrom, 2014)

Virtual Reality (VR) for Enhancing 
Empathy in Transdisciplinary 
Education

VR simulations were used to foster empathy in students by immersing them in 
social and environmental challenges, promoting deeper understanding and 
collaborative engagement.

(Shin, 2018)

(continued on next page)
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mechanisms for engaging community knowledge, weakening their 
transformative potential.

A few emblematic cases suggest promising directions. Initiatives 13, 
27, and 35 show strong commitment to integrating popular knowledge 
and advancing social justice. Brazil’s river basin committees (61), 
represent a rare example of tripartite governance balancing technical 
expertise, political interests, and civil society participation, though 
limited by operational and political constraints.

Overall, the initiatives analysed indicate that while trans
disciplinarity is increasingly present in global discourses and policy 
agendas, it remains more aspirational than operational. The absence of 
mechanisms ensuring epistemic equity, genuine engagement of local 
actors, and coherence across governance scales continues to hinder its 
effectiveness. For transdisciplinarity to become a guiding paradigm, it 
must evolve beyond conceptual rhetoric and consolidate as the ethical, 
methodological, and political foundation of water governance.

Building on this analysis, we identify key strategic priorities to turn 
transdisciplinary intent into concrete practice: 

• Establish knowledge co-production as an organizing principle, with 
deliberative mechanisms from project conception to 
implementation;

• Value situated knowledge and foster dialogue between diverse 
epistemologies, particularly in contexts of conflict, scarcity, and 
vulnerability;

• Link funding and institutional recognition to participatory equity 
through social audits, water justice indicators, and representative 
governance bodies.

The analysed cases reinforce the theoretical arguments presented in 
this article while providing operational insights for advancing trans
disciplinarity as a transformative practice. These comparative findings 
underscore that overcoming barriers to effective water governance re
quires not only technical innovation but a fundamental ethical reor
ientation grounded in inclusion, epistemic equity, and sustainability. 
Only through such transformation can transdisciplinarity evolve from a 
normative ideal into a concrete framework for action.

Across governance scales, water initiatives depend less on institu
tional design than on the ethical quality of participation. Without 
genuine engagement, even sophisticated projects risk becoming top- 
down and socially disconnected.

4. Conclusion

This systematic review examined how transdisciplinarity has been 
conceptualized and implemented in water resources management, 
analysing 61 international initiatives across diverse governance scales 
and institutional contexts. The comparative evidence reveals both sig
nificant advances and persistent limitations in translating trans
disciplinary discourse into concrete practice. Although the concept has 
gained visibility in academic and policy arenas, its operationalization 
often remains partial, with many initiatives struggling to achieve 
genuine knowledge co-production, participatory equity, and the inte
gration of local perspectives into decision-making.

Despite notable scientific and technological progress in water cap
ture, treatment, and distribution, billions of people still face shortages of 
water, food, and sanitation. This paradox demonstrates that innovation 
alone, when detached from ethical and social principles, cannot ensure 
sustainability. Projects that exclude the voices of affected communities 
tend to reproduce institutional hierarchies and generate technically 
sound but socially ineffective outcomes. The initiatives examined in this 
study reinforce that sustainability depends as much on the ethical 
quality of participation as on the sophistication of technology.

Transdisciplinarity challenges the assumption of technical neutrality 
that often underpins scientific and managerial practices. It calls for a 
transition from formulating answers to co-formulating questions, from 
intervening in territories to engaging with them. The 61 initiatives 
collectively show that where participatory mechanisms are authen
tic—valuing situated knowledge, confronting power asymmetries, and 
embedding co-decision—results tend to be more legitimate, adaptive, 
and lasting. Conversely, where such principles remain rhetorical, the 

Table 2 (continued )

Domains Designation Tools Reference

Sustainability Transitions and 
Stakeholder Engagement in Urban 
Planning

Applied participatory mapping, future visioning, and storytelling to include 
diverse perspectives and foster empathy in sustainable urban planning.

(Pereira et al., 2020)

Participatory Vulnerability and Risk 
Assessment – Southern Africa

Utilized assessments, maps, focus groups, and impact chains to engage 
communities in identifying vulnerabilities and co-developing solutions.

(Morchain et al., 2019)

Table 3 
Comparison Between Traditional and Transdisciplinary Engineering – Adapted 
from Lattanzio, et al. (2021).

Traditional Engineering Transdisciplinary 
Engineering

Approach Emphasizes specialization 
within a single discipline, 
often producing limited 
solutions to isolated 
problems.

Involves collaboration among 
experts from diverse fields to 
address complex, 
interconnected challenges.

Knowledge 
Integration

Integrates knowledge from 
related disciplines using 
established theories and 
methods.

Combines academic and non- 
academic knowledge, 
including local and 
experiential insights, to co- 
develop solutions.

Complexity and 
Systems

It focuses on understanding 
the interconnection and 
dynamics of these systems.

Transdisciplinary problems 
often involve complex 
systems that span multiple 
domains of knowledge.

Holistic Solutions While traditional 
engineering often focuses on 
specific solutions to isolated 
problems.

Transdisciplinary 
engineering seeks holistic 
solutions that consider 
impacts across different 
domains and stakeholders.

Interdisciplinary 
Collaboration

It is usually conducted by 
experts in a single 
discipline.

It promotes collaboration 
between professionals from 
diverse domains, including 
social sciences, arts, 
humanities, and natural 
sciences.

Synthesis Oriented toward technical 
efficiency and discipline- 
specific outcomes.

Aims for broad, integrated 
responses that incorporate 
diverse knowledge systems 
and foster co-learning.
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social reach of innovation is diminished.
For transdisciplinarity to realize its transformative potential, it must 

be consolidated as an ethical, methodological, and political foundation 
for water governance. This requires institutional openness, shared au
thority, and a commitment to cognitive and social justice. Professionals 
in engineering and technical sciences play a pivotal role in this transi
tion, as their decisions shape hydrosocial systems and determine 
whether science can act as a bridge rather than a boundary. Adopting a 
transdisciplinary stance therefore entails integrating scientific and local 
knowledge while cultivating communicative competencies that enable 
meaningful dialogue with communities and recognition of their 
priorities.

Ultimately, the future of water governance will depend less on 
institutional architecture than on the quality of relationships among 
actors and with the ecosystems that sustain them. Building effective and 
lasting policies demands continuous cooperation between science, 
management, and society, grounded in mutual trust and shared re
sponsibility. By integrating empirical evidence with conceptual reflec
tion, this study contributes to advancing transdisciplinarity from a 
normative paradigm to an actionable framework for ethical co-pro
duction—offering a pathway toward more just, inclusive, and sustain
able water governance in the twenty-first century.

CRediT authorship contribution statement

Ana Paulade Carvalho Silva: Writing – original draft, 

Table 4 
Transdisciplinary engineering. International initiatives.

Designation Description Reference

Alliance For Social- 
Ecological Resilience

Promotes transdisciplinary 
approaches to managing 
complex adaptive systems 
through theory, field 
research, and resilience 
policy tools. Publishes 
Ecology & Society.

(Resilience Alliance, n.d)

Engineering For Change 
(E4C)

Connects engineers, 
designers, and innovators 
to co-create sustainable, 
scalable solutions in areas 
like poverty, clean water, 
and infrastructure. 
Founded in partnership 
with ASME and IEEE.

(Engineering For 
Change, 2025)

Future Earth (FE) Global platform 
connecting researchers and 
communities through 
Knowledge-Action 
Networks (KANs) to co- 
develop sustainability 
solutions.

(Future Earth, 2025)

Global Research Council 
(GRC)

Coordinates national 
research councils and 
promotes funding models 
for transdisciplinary 
solutions to global 
problems.

(Global Research 
Council, 2025)

International Conference 
on Transdisciplinarity 
(ITD)

Biennial event uniting 
professionals and 
researchers across fields to 
share case studies, tools, 
and theoretical advances in 
transdisciplinarity.

(Global Alliance for 
Inter- and 
Transdisciplinarity, 
2025)

International Conference 
on Transdisciplinary 
Engineering (ISTE)

Originated from ICCE in 
the 1990s; renamed ICTE 
in 2015 to emphasize 
cross-disciplinary 
collaboration on “wicked 
problems”. Brings together 
engineers, scientists, and 
policymakers.

(International Society for 
Transdisciplinary 
Engineering, n.d)

International Council of 
Science (ICSU / ISC)

Part of the International 
Science Council; promotes 
standards for 
interdisciplinary and 
transdisciplinary 
collaboration.

(International Science 
Council, n.d)

International 
Sustainable Campuses 
Network (ISCN)

Mobilizes universities to 
implement sustainability 
initiatives and promote 
transdisciplinary research 
and learning 
environments.

(International 
Sustainable Campus 
Network, 2021)

MIT Solve Initiative MIT platform hosting 
innovation challenges for 
transdisciplinary, cross- 
sector solutions to global 
issues.

(MIT Solve, n.d)

Santa Fe Institute – 
Complexity Science 
Hub

Research hub focused on 
complexity science, uniting 
engineers and scientists to 
tackle systemic global 
problems.

(Santa Fe Institute, 
2024)

Transdisciplinary 
Research Network (Td- 
Net)

Swiss network offering 
training, tools, and events 
to advance 
transdisciplinary research.

(td-net, 2025)

UNESCO Engineering 
Initiative for 
Sustainable 
Development

Promotes transdisciplinary 
engineering to meet SDGs. 
Works with academia, 
governments, and 
industries to develop 
integrated solutions for 

(UNESCO, n.d a)

Table 4 (continued )

Designation Description Reference

environmental and social 
challenges.

Woods Institute for the 
Environment 
(Stanford)

Integrates engineering, 
social sciences, and policy 
for sustainability through 
transdisciplinary 
approaches.

(Stanford Woods 
Institute for the 
Environment, n.d)

World Federation of 
Engineering 
Organizations (WFEO)

Encourages sustainable 
engineering through 
transdisciplinary 
partnerships. Provides 
guidelines on equity, 
resilience, and 
sustainability practices.

(World Federation of 
Engineering 
Organizations, 2025)

Zurich Transdisciplinary 
Laboratory (TdLab)

Integrates social sciences 
with engineering in 
teaching and research to 
address sustainability 
challenges through cross- 
sector collaboration.

(ETH Zürich 
Transdisciplinarity Lab, 
2025)

International Institute 
for Applied Systems 
Analysis (IIASA)

Specializes in 
transdisciplinary research 
on global change, 
including energy 
transitions, biodiversity, 
and climate modeling.

(International Institute 
for Applied Systems 
Analysis, 2025)

IUGS – Working Group 
on Geosciences and 
Society

Applies transdisciplinary 
methods in geosciences by 
linking policy, 
engineering, and social 
sciences to address 
environmental issues.

(International Union of 
Geological Sciences, 
2025)

Belmont Forum International funding 
partnership for inter- and 
transdisciplinary research 
in sustainability.

(Belmont Forum, 2017)

Engineering X – Royal 
Academy of 
Engineering

International initiative that 
promotes inclusive 
innovation and 
transdisciplinary 
engineering solutions for 
global challenges.

(Royal Academy of 
Engineering, n.d)
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Table 5 
Transdisciplinary Aspects in International Water Management Initiatives.

Nº Initiatives Objective Transdisciplinary Aspects Reference

1 African Ministers' Council 
on Water (AMCOW)

Strengthens cooperation among African 
countries to promote sustainable water 
management through policy support, shared 
agendas, and institutional partnerships.

Emphasizes regional collaborative governance; 
integrates scientific research with public policy; faces 
challenges in incorporating local knowledge and 
community participation.

(African Ministers’ Council on 
Water, 2022)

2 Alliance for Global Water 
Adaptation

Promotes climate resilience in water 
management by integrating science, policy, and 
finance; develops tools supporting governments, 
businesses, and communities facing climate 
change.

Combines diverse sectors and knowledge systems to 
design adaptive strategies; facilitates collaboration 
among scientists, policymakers, and communities; 
faces challenges in effective territorial co-production.

(Alliance for Global Water 
Adaptation, 2025)

3 Alliance for Water 
Stewardship (AWS)

Promotes responsible water use via a global 
standard for businesses, governments, and 
communities; balances economic, social, and 
environmental needs aligned with the 
Sustainable Development Goals.

Facilitates dialogue among productive sectors, civil 
society, and regulators; applies technical and ethical 
tools; potential for co-production exists, though 
implementation prioritizes metrics and certification.

(Alliance for Water 
Stewardship, 2023)

4 Aqueduct by WRI (Water 
Resources Institute)

Provides a global water risk platform to support 
corporate and regional decision-making, 
informing policies, investments, and strategies 
under scarcity and vulnerability contexts.

Combines data science, strategic planning, and public 
policy; fosters cross-sector dialogue; remains largely 
technical and corporate, with limited local knowledge 
and community engagement.

(World Resources Institute, 
2025)

5 Blue Peace Initiative Promotes cross-border cooperation in water 
management as a peacebuilding tool; develops 
diplomatic mediation and case studies to prevent 
conflicts over water scarcity and 
mismanagement.

Integrates diplomacy, science, and public policy 
around water as a common good; fosters collaboration 
between countries; local community involvement 
remains limited, restricting full co-production.

(Blue Peace, n.d)

6 Circle of Blue — where 
Water Speaks

Connects journalism, science, and policy to raise 
public awareness about the global water crisis; 
convenes experts to produce reports, analyses, 
and accessible narratives.

Bridges communication, science, and society; 
translates complex data into accessible language, 
fostering engagement; while not co-productive, it 
broadens access and understanding of water issues.

(Circle of Blue, 2025)

7 Community Water 
Management for a Livable 
London

Engage local communities in sustainable urban 
water management, promoting environmental 
restoration, education, and participatory 
monitoring in London.

Promotes community participation and 
environmental education; connects citizen science 
with local policy; exemplifies co-production despite 
scale and institutional challenges.

(Thames21, n.d)

8 Delta Alliance Promotes sustainable management of vulnerable 
river deltas via international cooperation, 
applied research, and experience exchange 
among regions confronting sea level rise and 
urban pressures.

Integrates scientific knowledge, spatial planning, and 
local wisdom in vulnerable contexts; fosters 
international collaboration; challenges persist in 
aligning global frameworks with local solutions.

(Delta Alliance, n.d)

9 Dŵr Uisce Promotes water sustainability and energy 
efficiency through innovation and Ireland–Wales 
cooperation in research, training, and 
development.

Integrates engineering, policy, and development for 
sustainability; connects institutions and communities; 
continues building pathways for direct social 
participation.

(Dŵr Uisce Project, n.d)

10 EcoAdapt — Water & 
Climate Resilience Program

Strengthens climate-water resilience through 
nature-based solutions and participatory 
governance; promotes community adaptation 
and environmental conservation in vulnerable 
regions.

Integrates ecology, land management, and 
participation; prioritizes local solutions and 
traditional knowledge; advances governance focused 
on co-production and social embedding.

(EcoAdapt, n.d)

11 UNESCO – International 
Cooperation on Water

Fosters water security through IHP and WWAP, 
promoting scientific research, governance, and 
sustainability via global reports, centres, chairs, 
and expert networks.

Unites programmes bridging science, policy, and 
society; consolidates international efforts via 
cooperation, resource assessment, and sustainable 
policy frameworks.

(United Nations Educational, 
Scientific and Cultural 
Organization, n.d)

12 EU Water Research & 
Innovation (European 
Commission)

European Commission platform addressing 
global water challenges via research, innovation, 
and funding; connects science, sectors, civil 
society, and international cooperation on key 
water issues.

Articulates Horizon Europe, LIFE, Water4All, PRIMA, 
and JPI Water programs to advance applied 
knowledge and innovation; faces challenges 
translating science into local impact and fostering 
active participation.

(European Commission, 2025a)

13 Freshwater Action Network 
(FAN)

Connects NGOs and local communities to 
advocate for the right to water and sustainable 
sanitation; influences global policies based on 
experiences and needs of vulnerable populations.

Bridges community knowledge, activism, and 
international policy; elevates marginalized voices in 
policymaking; exemplifies rooted transdisciplinarity 
despite scale and funding challenges.

(Public World, 2025)

14 Global Water Futures 
(GWF)

Develops science-based solutions addressing 
climate change impacts on water, focusing on 
cold regions; combines advanced modeling, 
adaptive management, and end-user 
engagement.

Integrates climate science, engineering, and policy 
with user participation; fosters collaboration but 
remains expert-driven with limited horizontal co- 
production and hierarchical structures.

(Global Water Futures, 2025)

15 Global Water Partnership 
(GWP)

Promotes integrated water resources 
management by uniting governments, 
international organizations, and civil society to 
implement sustainable practices at global, 
regional, and local levels.

Fosters collaboration among diverse actors and 
governance levels; promotes participatory, systemic 
planning; despite inclusive language, challenges 
remain in ensuring equitable decision-making 
involvement.

(Global Water Partnership, n.d)

16 Global Water Security & 
Sanitation Partnership 
(GWSP)

Enhances water security and sanitation in low- 
and middle-income countries by supporting 
equitable public policies, sustainable 
investments, and institutional strengthening.

Integrates technical knowledge, social policy, and 
development economics; prioritizes social justice and 
inclusion; co-production with local communities 
remains limited or sporadic.

(World Bank, 2025)

(continued on next page)

A.P. de Carvalho Silva et al.                                                                                                                                                                                                                 Environmental Science and Policy 176 (2026) 104317 

9 



Table 5 (continued )

Nº Initiatives Objective Transdisciplinary Aspects Reference

17 H2Oliva Optimizes water management in agriculture via 
monitoring technologies in olive groves; 
promotes sustainable practices, knowledge 
transfer, and technical training with farmers.

Integrates applied science, technological innovation, 
and local agricultural knowledge; fosters co- 
production with farmers and institutions; exemplifies 
territorialized transdisciplinarity with replication 
potential.

(Directorate-General for 
Agriculture and Rural 
Development, n.d)

18 Hydro Nation (Scotland) Aims to establish Scotland as a leader in water 
innovation by linking science, economy, and 
public policy to promote sustainability and 
strengthen its international role in water 
governance.

Integrates scientific research, public governance, and 
economic development; fosters sustainability-driven 
innovation; strong institutional networks but lacks 
consistent citizen participation mechanisms.

(Hydro Nation International 
Centre, n.d)

19 Integrated Water Resources 
Management (IWRM)

Promotes integrated water management by 
addressing technical, social, economic, and 
environmental dimensions, emphasizing 
sustainability and stakeholder participation.

Incorporates diverse knowledge systems and water 
dimensions; advocates a systemic, participatory 
approach; faces challenges in operationalizing 
equitable community inclusion and translating 
principles into local practice.

(IWRM Action Hub, 2025)

20 Interdital Melides Protects the Melides Lagoon by conserving 
biodiversity and promoting sustainable 
development, actively engaging the local 
community in environmental management and 
territorial stewardship.

Highlights local ecological knowledge and community 
participation; bridges science, culture, and 
sustainable practices; exemplifies rooted 
transdisciplinarity with strong territorial focus.

(Intertidal Melides, 2023)

21 International Center for 
Water Cooperation (ICWC)

Promotes international cooperation for 
managing shared water resources, supporting 
sustainable policies and conflict reduction 
through knowledge generation and 
dissemination.

Integrates science, governance, and diplomacy on 
transboundary water; fosters connections between 
technical knowledge and policy; institutional but with 
potential for greater local inclusion.

(Stockholm International Water 
Institute, 2025a)

22 International Commission 
on Irrigation and Drainage 
(ICID)

Supports development of efficient irrigation and 
drainage systems, promoting sustainable 
agricultural water use through technical 
guidelines, capacity building, and international 
knowledge exchange.

Integrates agricultural engineering, water 
management, and food policies; fosters international 
cooperation and knowledge sharing; lacks co- 
production mechanisms with farmers and local 
communities.

(International Commission on 
Irrigation and Drainage, 2022)

23 Ecohydrology Web 
Platform

UNESCO-IHP demo site network (since 2011) 
applying ecohydrology in river basins to restore 
ecosystem services, enhance resilience, and 
integrate technical, social, and ecological 
knowledge in water management.

Integrates transdisciplinary theory and practice 
through locally guided projects; connects science, 
policy, and communities; requires increased visibility, 
funding, and links to territorial and innovation 
networks.

(International Hydrological 
Programme, 2015)

24 International Water 
Management Institute 
(IWMI)

Develops evidence-based strategies to improve 
water management, focusing on agriculture, 
water security, and climate adaptation, 
especially in developing countries.

Combines applied science, agricultural innovation, 
and policy; pursues integrated solutions for 
vulnerable contexts; faces challenges in 
institutionalizing community participation.

(International Water 
Management Institute, 2025)

25 International Water 
Resources Association

Promotes global water research and governance 
by connecting experts, policymakers, and 
stakeholders to enhance sustainable water 
management.

Facilitates dialogue among science, policy, and 
practice; organizes events integrating diverse 
knowledge fields; co-production with local actors 
remains limited despite cross-sector collaboration.

(International Water Resources 
Association, 2019)

26 International WaterCentre 
(IWC)

Trains global leaders in integrated water 
management via education, applied research, 
and capacity building in interdisciplinary and 
international settings.

Integrates education, research, and practice toward 
sustainability; fosters cross-sector dialogue; co- 
production remains emergent despite strong 
educational focus.

(International WaterCentre, 
2025)

27 Living Lakes Network Conserves lakes and wetlands globally via 
nature-based solutions, knowledge exchange, 
and engagement of local communities and youth 
leaders.

Links conservation, education, and participation; 
values local knowledge and interculturality; promotes 
co-production and rooted solutions with 
socioecological impact.

(Living Lakes Network, 2022)

28 National Agreement for 
Human Rights for Water 
and Sustainability

Establishes commitments between government 
and private sector to guarantee drinking water 
rights and promote sustainable irrigation and 
infrastructure practices.

Integrates policy, productive sectors, and rights; 
advocates water as a common good; faces challenges 
in equitable civil society participation in decision- 
making.

(Gobierno de México, n.d)

29 One Water Summit Unites governments, private sector, scientists, 
and civil society to integrate water into public 
policies and advance global governance, with 
emphasis on SDGs and sustainable innovation.

Fosters intersectoral and interdisciplinary dialogue; 
encourages innovative solutions through global 
collaboration; citizen participation remains largely 
consultative rather than co-decisional.

(One Planet Summit, 2024)

30 Pacific Institute Water 
Program

Develops evidence-based public policies to 
ensure water security, emphasizing equity, 
efficiency, and human rights protection.

Integrates science, policy, and socio-environmental 
justice; fosters cross-sector dialogue; co-production 
remains inconsistent despite strong ethical 
commitment.

(Pacific Institute, 2025)

31 Pacific Islands Water Promotes sustainable water management in 
small Pacific islands by addressing climate and 
geographic challenges via research, advocacy, 
and cooperation among governments, 
communities, and international organizations.

Integrates climatology, environmental engineering, 
and local knowledge to address island vulnerabilities; 
connects science with rights-based advocacy in 
collaborative contexts; exemplifies territorially 
adapted transdisciplinarity.

(USGS, n.d)

32 Partnerships for Water 
Sustainability In British 
Columbia

Strengthens water sustainability through 
intergovernmental partnerships, green 
infrastructure promotion, and integrated land 
and water management.

Connects urban policy, environmental engineering, 
and collaborative planning; facilitates systemic 
change via cross-sector integration; citizen 
participation depends on local initiatives.

(Water Bucket, 2025)

33 Project Omega Supports hydro-agricultural reservoir 
management via a digital platform with real-time 
data to enhance water efficiency and promote 
sustainable decision-making.

Bridges technology, agricultural management, and 
public policy; aids data-informed decisions with 
farmer participation; expanding interface with local 
knowledge and cultural practices.

(Empreendedor, 2023)

(continued on next page)
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Table 5 (continued )

Nº Initiatives Objective Transdisciplinary Aspects Reference

34 Ramsar Convention on 
Wetlands

Promotes global wetland conservation and wise 
use through local actions, national policies, and 
international cooperation, emphasizing 
biodiversity and water resource protection.

Integrates environmental conservation, policy, and 
education; fosters participatory and intercultural 
methods; challenges persist in including local 
communities effectively in governance and 
implementation.

(Ramsar Convention 
Secretariat, 2025)

35 REACH: Improving Water 
Security for the Poor

Enhances water security for vulnerable 
populations through risk-based research, 
fostering collaboration among science, policy, 
and practice, with emphasis on poverty reduction 
and social justice.

Combines applied science, public policy, and social 
needs; promotes multisector partnerships focused on 
equity; strong transdisciplinary approach, yet faces 
challenges sustaining long-term participation.

(REACH Programme, 2024)

36 Stockholm International 
Water Institute (SIWI)

International NGO transforming water 
understanding, valuation, and management; 
operates globally through projects, research, 
training, and platforms to strengthen 
governance, cooperation, and justice aligned 
with the 2030 Agenda.

Employs a multi-scale, transdisciplinary approach 
integrating science, policy, diplomacy, and inclusion; 
provides training, advice, and advocacy; co- 
production effectiveness depends on regional 
integration and community engagement.

(Stockholm International Water 
Institute, 2025b)

37 Sustainable Sanitation 
Alliance (SuSanA)

Promotes sustainable sanitation solutions to 
improve water access and health in underserved 
communities, focusing on education, 
infrastructure, and public policy.

Integrates environmental, social, and health issues; 
fosters community participation; promotes local 
solutions but struggles with policy implementation.

(Sustainable Sanitation Alliance 
- SuSanA, n.d)

38 The European Water 
Framework Directive 
(WFD)

Establishes a framework for integrated water 
management in the EU, promoting sustainability 
and protection of inland and coastal waters, 
emphasizing water quality and public 
participation.

Integrates environmental, economic, and social 
dimensions; fosters public participation; faces 
challenges in local application and regional 
adaptation.

(European Commission, 2025b)

39 The Global Environment 
Facility (GEF)

Supports global environmental conservation 
projects, including water resource management, 
emphasizing sustainability and the integration of 
science, policy, and economic development.

Integrates environmental science, policy, and 
economics to promote sustainable solutions; 
collaborates with diverse stakeholders; local-level 
knowledge co-production remains limited

(Global Environment Facility, 
2025)

40 The Water Diplomacy 
Program at Tufts University

Trains interdisciplinary professionals in 
sustainable water management by combining 
research, diplomacy, and innovation to tackle 
global water challenges.

Integrates research, diplomacy, and innovation; 
fosters academic–governmental collaboration; co- 
produced solutions depend on field implementation.

(Tufts Institute of the 
Environment, 2025)

41 The Water Institute At UNC Develops research and public policies for 
sustainable water management, emphasizing 
climate change adaptation, water security, and 
socio-economic impact.

Integrates scientific research, policy, and socio- 
economic dimensions; promotes sustainability in 
vulnerable communities; integration with local 
managers and populations still faces barriers.

(UNC Water Institute, n.d)

42 The Water Project Provides access to clean and safe water in sub- 
Saharan African communities while promoting 
education on sustainable water practices.

Integrates engineering, education, and community 
empowerment; operates locally with focus on 
sustainability and participation; faces challenges in 
scaling impact.

(The Water Project, 2025)

43 The World Water Forum Brings together experts, organizations, and 
citizens to address global water challenges, 
promoting governance, participation, and 
sustainable development.

Creates dialogue across sectors and cultures; 
integrates technical knowledge, social demands, and 
public policy; inclusion of marginalized voices 
remains a challenge.

(World Water Council, 2021)

44 Transboundary Water 
Management

Promotes cooperation among countries sharing 
river basins, aiming at sustainable management 
and peaceful resolution of water-related 
conflicts.

Integrates international policy, diplomacy, and 
environmental management; fosters collaborative 
approaches, yet implementation across nations and 
cultures remains challenging.

(United Nations, 2024)

45 Un Water Coordinates United Nations actions related to 
water governance, management, and policy to 
promote sustainability and ensure universal 
water access.

Integrates global governance, environmental policy, 
and water management; fosters multisectoral 
cooperation and transnational justice for equitable, 
context-sensitive solutions.

(United Nations, n.d)

46 UNESCO's International 
Center for Water Hazard 
and Risk Management 
(ICHARM)

Improves water risk management by addressing 
natural disaster impacts and climate adaptation, 
emphasizing early warning and integrated risk 
strategies.

Integrates climate science, disaster management, and 
policy for adaptation; fosters collaboration among 
governments, NGOs, and communities; struggles to 
adapt technologies and include vulnerable groups in 
decisions.

(Associated Programme on 
Flood Management, 2020)

47 TerAgua (DGT - Direção 
Geral do Território, 
Portugal)

Develops a collaborative platform to support 
integrated water and land use planning in the 
Castelo do Bode watershed, aiming to improve 
management efficiency and territorial 
sustainability.

Integrates statistics, information systems, land and 
water planning; fosters cross-institutional 
collaboration, including analog-to-digital conversion, 
data validation, and stakeholder engagement in 
platform updates.

(Direção-Geral do Território, 
2025)

48 Water Education Program Trains professionals to develop sustainable water 
management approaches through education 
focused on conservation and responsible use.

Integrates education, water management, and 
sustainability; fosters knowledge exchange between 
academia and professionals; implementation remains 
difficult in areas with limited infrastructure.

(UNESCO, n.d b)

49 Water Governance 
Initiative

Improves water governance by sharing good 
practices and policy guidelines, promoting 
stakeholder engagement and strengthening 
global dialogue on water policies.

Integrates governance, public policy, and social 
participation; encourages exchange across sectors and 
countries; faces challenges in local adaptation and 
fostering co-production.

(Organisation for Economic 
Co-operation and Development, 
n.d)

50 Water Integrity Network 
(WIN)

Prevents corruption in water management by 
promoting good practices, transparency, and 
accountable governance, fostering collaboration 
among public, private, and civil society actors.

Integrates governance, transparency, and social 
responsibility; encourages cross-sector collaboration 
for equitable water use; struggles to embed a culture 
of integrity at the local level.

(Water Integrity Network, n.d)

(continued on next page)
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