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Summary

Climate change and human-generated shocks create complex, cascading risks that transcend communities, borders, and sectors, demanding innovative approaches to decision-making. Over the past decade, 'Adaptation Pathways' have emerged as a flexible methodology for addressing uncertainty in climate adaptation planning, offering sequential adaptation measures, low-regret interventions, and the ability to avoid maladaptive outcomes. While initially focused on climate adaptation, their application has expanded to disaster risk management and climate-resilient development. However, their potential for managing dynamic, interconnected risks remains underexplored. This co-creation session aims to investigate the utility of Adaptation Pathways in addressing complex risks by examining enabling conditions, overcoming methodological and institutional barriers, and drawing on diverse case studies. By exploring whether the reported benefits of Adaptation Pathways apply to complex risks, the session seeks to inform policy and practice in tackling the multifaceted, cascading nature of climate change impacts.

Theoretical background, challenge and rationale

The effects of climate change and other human-generated shocks transcend communities, national borders and societies. This can be seen when risks and impacts, as well as decisions taken in response to them, have cascading effects that go beyond the originally affected place, sector or community (Simpson et al., 2023; Hagenlocher et al., 2022). The conceptualisation of climate risk has evolved to reflect these characteristics, which now encompasses a notion that integrates the dynamic interactions between multiple hazards, exposures, systems vulnerabilities and responses, a perspective which emphasizes that risks are complex (IPCC, 2023).

For over a decade, practitioners and researchers have been working with and advancing ‘Adaptation Pathways’. Adaptation Pathways are a methodology that support decision making. They are well regarded for incorporating flexibility into planning and dealing with uncertainty, by offering suites of different adaptation measures that can be implemented sequentially depending on how future climate risk dynamics emerge (Haasnoot et al., 2013; Werners et al., 2021). Other benefits include identifying low regret interventions and maladaptive consequences and avoiding lock-in for decision making (Butler et al., 2016). Originally developed for climate adaptation planning, due to their strengths, Adaptation Pathways and Pathways thinking has seen increased uptake in other contexts, including for disaster risk management and climate-resilient development. However, little attention has yet been given to how Adaptation Pathways can be used for managing the dynamic interactions that create complex risks (Schlumberger et al., 2022).

This recognised, the aim of this co-creation session is to explore the utility of Adaptation Pathways for managing complex risks. The session will look into the conditions and enabling factors that need to be considered for designing pathways to go beyond a single-sector and single-risk focus, as well as how to overcome methodological and institutional barriers for implementation and appraisal. This will be done by drawing on lessons and experiences from the application of Adaptation Pathways in diverse cases where they have been applied for various challenges and conditions that create complex risks. Through doing this, the session engages with important questions regarding if the reported benefits of Adaptation Pathways hold true for complex risks. This has high relevance for both policy and practice, given the ever increasing need to tackle the complex. multi-secular and cascading nature of climate change risks (Ara Begum et al., 2022).

Session format 

his Wānanga/Talanoa/Dialogue/Workshop co-creation session asks for active engagement from attendees to draw on their diverse adaptation knowledge. After a brief introduction and scene setting, case carriers will present their diverse cases of Adaptation Pathways applications in a short round of interventions. Each presentation will close with key reflections on 1) the complex challenge their pathways aimed to tackle, 2) the main barriers to making pathways for this complex challenge, and 3) the critical enablers to overcome this barrier and lessons learned. These interventions and key reflections will aim to inspire the breakout discussions. Session attendees will then move into breakout groups, where they will deep dive to discuss different concepts, methods and casecontextual issues, centred around examples from their own work and knowledge base of how different adaptation, risk management or development interventions have supported the management of, or contributed to, complex risks. The discussions will arrive at reflections on the utility of Adaptation Pathways for managing complex risks. The breakouts will be facilitated by session conveners who will be guiding the discussion, with a session attendee note taking and acting as rapporteur to increase audience engagement. In plenary discussion, each rapporteur will be asked to summarise from their group, highlighting the challenges discussed and promising ways forward. The session will close with a short synthesis and wrap up of the key discussion points, outcomes and next steps.

· Introduction and scene setting 
· Interventions on Adaptation Pathways cases 
· Breakout discussions 
· Plenary discussion 
· Synthesis and wrap-up 

Methods for Co-Creation

Drawing on diverse examples, experiences, knowledge and views is critical for this session. The breakout discussions and plenary are the central focus, and where the session aims and expected outcomes will be derived from. The breakout discussions will be guided around key questions of:

· What knowledge or experiences can you share for managing complex risks?
· How can this inform Adaptation Pathways planning?
Session attendees, inspired by the interventions on Adaptation Pathways cases, will share insights from their own case examples, knowledge base or lived experiences to inform collective discussions. By drawing on diverse examples, session attendees will learn from a range of different contexts. This will also inform the aims and outcomes of the session from local, regional and national perspectives across world regions. Moreover, the case studies presented in the session have all drawn strongly on co-creation methods for Pathways development. These cases drew on a number of participatory methods such as visioning, workshops, focus groups and story telling to embed the critical local and indigenous knowledge within the pathways that were made.

Aims and expected outcomes

The session has a number of aims and expected outcomes for participants and attendees:

· An enhanced understanding of the utility of Adaptation Pathways for managing complex risks by drawing on key lessons from diverse case applications in the interventions, break out discussions and plenary
· Advancement on actionable insights for overcoming barriers to making Adaptation Pathways for complex risks
· Methodological advancements for making and appraising Adaptation Pathways for complex risks
· Bringing together of, and knowledge exchange between the complex risks and Adaptation communities
· A synthesis of these key outcomes will be communicated in a commentary piece, led by the co-chairs and panellists and open to any interested session attendees
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	PARTICIPANTS

Participant 1
Full Name: Edward Sparkes
Organisation: United Nations University – Institute for Environment and Human Security
Bio: Edward’s research covers complex risk analysis, adaptation pathways, and monitoring, evaluation and learning in complex systems. He is passionate about co-creation and concept development. His work focusses predominantly on understanding and managing the complex impacts from climate change. He is currently perusing his PhD on pathways for complex risk management.

Participant 1 Contribution: Co-chair: Moderation of the session, general introduction, facilitation. Case study contribution: Multi-Risk Adaptation Pathways for managing hydrological extremes across three basins in Europe

While significant progress has been made on characterizing and assessing risks linked to floods or droughts, most hydroclimatic risk research tends to focus on either floods or droughts, neglecting that they are two extremes of the same hydrological cycle. Further, despite the fact that impacts of floods and droughts, their drivers and root causes are often interconnected, risk assessments are largely either hazard-focussed, very generic or sector specific and do not account for cascading and systemic effects (complex risk). This intervention presents advancements have been made in developing Adaptation Pathways which focus on the integration of Nature Based Solutions (NbS) with existing water management infrastructures in three basins across Europe (Dora Baltea basin (Italy), Erft basin (Germany) and Geul basin (Netherlands)). The Pathways, building on the outcomes of complex risk assessments, were co-created with decision making bodies across public and private sectors, looking at how different NbS can be effective for tackling both floods and droughts while also protecting and restoring ecosystems under different climate scenarios.  


Participant 2
Full Name: Saskia E. Werners
Organisation: United Nations University – Institute for Environment and Human Security
Bio: Saskia E. Werners researches adaptation to global change in water management, focusing on actionable knowledge for adaptive decision-making. She integrates vulnerability assessments, risk management, and adaptive planning to empower actors through tools like digital technology. Her vision is climate-resilient development pathways, bridging science, policy, and education for sustainable, resilient societies.

Participant 2 Contribution: Co-chair: Moderation of the session, facilitation. Case study contribution: Regreening Adaptation Pathways for rural farming communities in Southern and Eastern Kenya

Desertification, land degradation and droughts impact the lives and livelihoods of millions of people across East Africa. Regreening, which incorporates land restoration and drought-resilient measures that restore ecosystems, is one approach to reduce these impacts. This contribution shares lessons from co-creating regreening Adaptation Pathways with predominantly female headed households in farming communities across Southern and Western Kenya. Developed through visioning and co- creation workshops with communities, combined with testing and analysing the climate resilience of adaptation measures in experimental agricultural plots, the pathways aim to strengthen climateresilient development for farmers. Across a range of different possible climate futures. Through the co-creation process, the Pathways frameworks place a strong focus on what communities’ value and how pathways create agency to support development aspirations over time, in consideration of different climatic scenarios.


Participant 3
Full Name: Veronica Doerr
Organisation: Sustineo Pty Ltd, Australia
Bio: Veronica helps adaptation researchers and government decision-makers to understand and value each other. Through leading core adaptation capability at Australia’s national research organisation, managing a research funding program on transformational adaptation in international development, and now being a nimble consultant, she works to scale rigorous adaptation decisionmaking up and out.

Participant 3 Contribution: Moderation, facilitation, final synthesis. Case study contribution: Zones of risk and layers of politics in the Mekong Delta

By the end of the century, 40% of the Mekong Delta in Vietnam is expected to be under a metre or more of sea water for much of the year. This will mean profound changes for the people who live in three distinctly different socio-ecological zones. These include the coastal fringe with mangroves managed for more subsistence-style shrimp production, the brackish zone in which more industrialstyle shrimp production has proliferated, and the lower part of the freshwater zone in which saline water intrudes further each year into rice production areas. As climate change drives the need for current land uses to shift further inland, each zone ends up impinging on the next, creating compounding and cascading challenges.

We aimed to research whether and how modified approaches to adaptation pathways could help at both local and national scales in this complex risk context. But the Mekong Delta is a place of great interest to many donors/funders, people with very different socio-economic backgrounds live in the different socio-ecological zones, and land use is determined by a complex mix of individual, local government, provincial government, and national government interests. In this context, the hardest thing about adaptation pathways might just be securing the authorisation to get started. This case study highlights all the non-research skills needed to even begin to trial pathways as a way to help governments manage complex risks.


Participant 4
Full Name: Arjuna Srinidhi
Organisation: Well Labs, India
Bio: Arjuna Srinidhi works on climate change adaptation and resilience, connecting research, practice, and policy. His PhD from Wageningen University focused on climate-resilient development pathways in India. He has contributed to ecosystem-based adaptation projects and followed international climate change negotiations, aiming to support sustainable solutions.

Participant 4 Contribution: Breakout facilitation. Case study contribution: Transformation Pathways for Tropical Drylands (Raichur, India)

Raichur, Karnataka, grapples with complex water risks impacting agriculture, intensified by uncertain market prices, recurring droughts and inequitable access to irrigation. Extending an existing canal and improving the efficiency of water delivery offers a pathway for more equitable water distribution. However, it risks locking the region into water-intensive paddy cultivation, potentially exacerbating future water scarcity and groundwater depletion. Diversifying cropping patterns towards less waterintensive crops presents a crucial alternative pathway, offering greater flexibility and long-term sustainability. This shift, however, necessitates government intervention through price protection and incentives to support farmers. Other potential pathways include appropriate farm mechanisation, labour reforms and also a shift away from agriculture.

Our approach emphasizes collaborative knowledge co-production, including journey mapping, video diaries, community workshops, and a developing a hydrological model to better understand the complex, adaptive socio-hydrological system. An ongoing community hydrology program is helping enhance local groundwater awareness and building capacities for real-time decision making. This case highlights the need to consider potential lock-in effects, adopt inclusive strategies to capture existing narratives and integrate diverse adaptation pathways for managing complex risks.


Participant 5
Full Name: James Butler
Organisation: Cawthron Institute, New Zealand
Bio: James leads the Transdisciplinary Science Group at the Cawthron Institute, developing and testing participatory action research methods with multiple stakeholders and knowledge cultures to tackle complex problems. He has been applying adaptation pathways thinking across the Asia-Pacific region since 2010, with a focus on island communities, livelihoods and food systems.

Participant 5 Contribution: Session facilitator and case study contribution: Transformation pathways for Pacific coastal food systems (Kiribati and Solomon Islands).

Participant 6
Full Name: Russell Wise
Organisation: CSIRO, Australia
Bio: Russ Wise is a sustainability economist focused on addressing challenges from rapid technological, environmental, and economic changes. His research includes developing economic theories for adaptation, resilience investment, and decision-making under uncertainty. With experience in Australia, Indonesia, Papua New Guinea, and South Africa, Russ works on projects that build capacity for adaptive responses and systemic resilience.

Participant 6 Contribution: Session contributor and facilitator.


Participant 7
Full Name: Mieke Bourne
Organisation: World Agroforestry (ICRAF) Kenya, based in Australia
Bio: Mieke’s work and research focus on stakeholder engagement with evidence linked to complex restoration and agricultural systems. She is passionate about collaboration and working across sectors, evidence and stakeholders to find solutions and processes for enhancing livelihoods and landscapes at the local level.

Participant 7 Contribution: Session contributor and facilitator


Participant 8
Full Name: Katharine Vincent
Organisation: Kulima Integrated Development Solutions, South Africa
Bio: Katharine Vincent conducts applied research and technical consulting on adaptation. In her role as director of Kulima Integrated Development Solutions, she engages in transdisciplinary partnerships and facilitates co-production of useable knowledge that helps society to manage the risk posed by climate change, particularly in southern and east Africa.

Participant 8 Contribution: Session contributor and facilitator.


Participant 9
Full Name: Edmond Totin
Organisation: Université d'Agriculture de Kétou, Bénin
Bio: Edmond Totin (Benin) is a social scientist and lecturer at the Université Nationale d’Agriculture of Benin (West Africa). He uses participatory adaptation planning to address multiple risks. He has been applying transformative scenario planning for sustainable food systems under climate change and multiple stressors.

Participant 9 Contribution: Session facilitator and case study contribution: Transformative food systems pathways development in the drylands of Ghana and Mali.

Participant 10
Full Name: Sarah McKenzie
Organisation: World Vision Australia
Bio: Sarah is a Senior Climate Action Advisor at World Vision Australia, is dedicated to fostering connections between people, communities, and the environment. She manages large-scale restoration projects across Africa, Asia, and the Pacific, leading initiatives like Regreening Communities to promote inclusive, community-led restoration that enhances resilience, food security, and social cohesion. 

Participant 10 Contribution: Session contributor and facilitator






