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Adaptive Pathways: novel developments for accelerating adaptation action 


	Summary 
‘Adaptive Pathways’, as a conceptual and analytical methodology, has been designed and used for over 15 years to support decision making under uncertainty. Knowledge gained by leading international practitioners of adaptive pathways will be shared in this session and recent novel developments that extend the use of pathways to accelerate adaptation action in a range of settings will be presented and discussed with participants. Examples include: the design of signals and triggers for the development and implementation of pathways plans; considering multiple risks in decision making;  spatially-explicit ways to inform strategic regional land-use and asset planning; identifying opportunity windows for action; opportunities for complementary Indigenous (Māori) adaptive pathways. 

‘Adaptive pathways’  is a “fit for purpose” (i.e., flexible and tailorable) methodology to support the assessment of risks and opportunities, identify adaptation options, and inform / guide strategic actions in situations of uncertainty about the future. The approach facilitates and supports collective sense- and decision-making that ensures prioritised adaptation actions avoid ‘lock-in” of unsustainable choices and thus helps avoid costly maladaptive actions (Haasnoot et al. 2013). Several jurisdictions globally have been using and experimenting with a range of DMDU (Decision-making under deep uncertainty) methods including: DAPP (Dynamic adaptive policy pathways), RDM (Robust decision making), ROA (Real options analysis), and climate resilient (systemic-risk informed) development pathways (Haasnoot, de Fant, Kwakkel, Lawrence 2024; Lawrence et al 2025; Wise 2014) to meet the diverse needs of decision makers, informed by the changing environment, vagaries and nuances of the diverse decision contexts within which these stakeholders need to make decisions. Pathways approaches in particular have been applied across 59 countries, and translated into practice, with around 13 guidance’s spanning different sectors
(Haasnoot, Di Fant, Kwakkel, Lawrence 2024).

This session will provide an inclusive, open and deliberative space for the novel  applications of adaptive pathways to be shared. The session will ensure the critical lessons about what worked and what didn’t work are raised and discussed; particularly highlighting whether (and how) the adaptive pathways approach was able to generate value for stakeholders (decision makers), and under what conditions this was possible.  The session will include examples of novel experiments / demonstrations of adaptive pathways from many different domains of adaptation encompassing: 

With climate change impacts and risks becoming more complex and severe (Simpson et al 2022), and extreme rainfall and ongoing climate drivers like temperature and SLR affecting wider natural and human systems, we need further enhancements of adaptive pathways and novel processes in their development.

The panel will comprise global experts in this field across different domains presenting some of the novel developments in adaptive pathways. It will draw participants from science, practice and in particular will discuss where future pathways endeavours could and should lead.


	INDIVIDUAL PANELLIST CONTRIBUTION

Moderator Details
Name: Judy Lawrence
Organisation: Victoria University of Wellington, New Zealand
Bio: Judy’s research focuses on science to practice, climate adaptation, risk management, sea-level rise, coastal and flood management. She developed the practice community in NZ for Dynamic Adaptive Pathways Planning (DAPP) and related decision-making guidance. She works with global partners, is an IPCC lead author and a NZ Climate Change Commissioner. 
Objective: Judy will introduce the session with context about DAPP and its global application.

Signals

Panellist 1 Adaptation Signals
Name: Marjolijn Haasnoot
Organisation: Utrecht University & Deltares, The Netherlands
Bio Marjolijn Haasnoot is a professor of climate adaptation in deltas and coasts. Her work focuses on the physical solution space and pathways to adaptation, and
monitoring for signal detection. Haasnoot is a lead author of IPCC AR6 and a member of the Scientific Climate Council of the Netherlands.

Title: Signals to inform effective adaptation

Contribution: 
Introduction
Signals can play an important role in informing when and how to adapt, and
accelerate adaptation despite (and because) uncertainties about climate change and
its impacts. While several studies acknowledge the need to monitor, the use signals to
inform the design, implementation and adjustment of adaptive plans is still
underdeveloped. to support appropriate and timely adaptation, is still developing in
practice and in science.
Objectives
This study discusses the value of signals for adaptation.
Methodology
We identify signals for coastal adaptation using recent literature. In addition, we
illustrate the value of signals for adaptive pathways planning in a coastal are in the
Netherlands.
Findings
We find various signals from source to impacts, but their relevance to adaptation could
be strengthened. Signals can be valuable if they are timely, reliable and convincing.
For some decisions when there is a long lead time for implementation, and which are
needed already with small climate changes, their value is less on when to adapt, but
could inform how to adapt.


Complexity
 
 Panellist 2
Full Name: Julius Schlumberger
Organisation: Deltares, The Netherlands
Julius is a PhD Candidate at the VU Amsterdam in the Netherlands who’s been working on extending the DAPP methodology to be applicable in complex systems of multi-risk, where interactions between and across hazards and sectors raises the potential of synergies and trade-offs across pathways and objectives.

Title: Lessons learned from developing multi-risk pathways in four European case studies

Contribution: 
Introduction: We’ve developed DAPP-MR (DAPP for multi-risk) an analytical framework that supports the analysis of complex systems by identifying the key elements and offering an approach to deal with complexity. As a new approach, its benefits and limitations still need to be investigated.
Objectives: Share lessons learned regarding common and unique benefits in using DAPP-MR in a set of diverse case studies (divers in terms of spatial scope, sectoral focus, hazards-of- interest) for the qualitative development of pathways.
Methodology: We used a multiple case study approach for replication of theory to test which propositions about DAPP-MR are generic and which are specific. Development of pathways used a mixed-method approach including stakeholder co-production elements, desk study, interviews etc.
Findings: 
· Addressing complex systems not only requires a fitting analytical framework
(which DAPP-MR did), but also sufficient tools to capture and organize the wealth of information required as well as a sense of urgency/awareness by the
stakeholders involved.
· Knowledge of multi-sectoral interactions seems to bias analysis focus, while
(reliable, context-specific) information on multi-hazard interactions is still very
scarce.
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Panellist 3
Name: Russ Wise
Organisation: CSIRO, Australia
Bio
Russ has 20 years’ experience leading applied R&D programmes in Australia and South Africa. His work focuses on: understanding the social-ecological and political-economy dimensions of climate adaptation; enhancing sense- and decision-making approaches to better consider uncertainty and ambiguity in knowledge; exploring innovative ways to increase investment into climate resilient development.

Title: Spatial adaptation pathways to support delivery of safe and affordable housing in regional Australia

Contribution: 
Introduction: Coastal regions in Australia face significant challenges in meeting housing needs due to rapidly changing populations and economies, spatial heterogeneity, and high levels of exposure to multiple interacting hazards (erosion and inundation, floods, bushfire, landslips, storms and high winds). Decision makers face severe constraints in their technical and institutional capabilities.
Objectives: Develop and demonstrate:
· A Regional Adaptive Pathways approach to planning (RAPP) for delivering safe
and affordable housing as part of state-wide strategic regional land-use
planning processes
· A novel spatially informed methodology for assessing multi-hazard disaster
risks and opportunities (MHDORA) under plausible scenarios of population,
climate and natural hazard events
Methodology: The decisions-into-practice learning cycle underpinned the
participatory approach. Hybrid qualitative-quantitative scenarios were developed to
inform the spatial and temporal analyses of multi-hazard risks and opportunities
across the coastal region. These data and scenarios were used to develop spatial
typologies of vulnerability by identifying patterns of combinations of coastal
landforms, settlement sizes, and proximity to critical services, to inform the
development of scalable adaptative housing policy pathways.
Findings: Hybrid qual-quant scenarios, combined with the spatial patterns of
vulnerability, and the inclusive deliberative processes, were effective at overcoming
the limits in available data / modelling to generate credible and socially legitimate
adaptive housing policy pathways. Given the novel and contested adaptive options such as relocation, creation of an authorising environment was necessary across 3 levels of government by bringing along senior level champions. Three times the usual amount of time was needed in building peoples’ capability and capacity​.
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Panellist 4
Name: Rick Kool
Organisation: Technical University of Denmark and NIRAS, Denmark
Bio 
Rick has a background in coastal infrastructure planning and design, with a focus on adaptive climate change adaptation. His work covers both academic projects and consultancy work, particularly in coastal zone planning using dynamic adaptation and flood management schemes, often with an emphasis on nature-based solutions.

Title: Spatial DAPP enhancements in practice: Lessons learned.

Contribution: 
Introduction
This presentation explores the development of spatially applied adaptation pathways for the Petone area in New Zealand in response increasing flood risk. The study shows how incorporating spatially explicit thresholds can enhance decision-timing within the DAPP approach in a multi-hazard environment.
Objectives
The objective is to disseminate the results and lessons learned from the Petone case in New Zealand, and discuss its implications for the development and implementation of adaptation
pathways.
Methodology
The study applies the DAPP method considering decision narratives in three connected
coastal archetypes, evaluating the timing of decision triggers through a spatially-explicit
understanding of thresholds. Interventions, such as nature-based solutions, were included depending on the decision narrative to extend service time in adjacent areas creating interdependencies between pathways depending on decisions taken over time.
Findings
By evaluating spatially explicit pathways within each archetype, we identify adaptation
options with long lead times, such as managed retreat, and pinpoint timing conflicts and
dependencies tied to development choices. Maintaining flexibility requires identifying the right time to implement certain actions based on evolving scenarios and past decisions to avoid lock-in effects. The spatiotemporal staging of adaptation responses using the spatially explicit DAPP helps decision makers keep their options open while transitioning towards different adaptation options in response to declining service levels.

Opportunities

Panellist 6
Name: Valeria Di Fant
Organisation: Deltares, The Netherlands
Bio: Valeria is a PhD candidate at Utrecht University who has been working within the
Pathways2Resilience Horizon2020 EU project. Her research concerns adaptation
pathways, and particularly the role of opportunities for climate adaptation for
supporting transformative forms of adaptation.

Title: Leveraging adaptation opportunities through adaptive pathways planning
Contribution: 
Introduction: Climate adaptation typically starts from the notion that new measures are needed when climate risks become too high. Here, we explore the use of opportunities (i.e. favourable conditions for new measures) as a reason to further adapt.
Objectives
We present an updated conceptualization of adaptation opportunity windows of five
different typologies and map examples of each typology throughout Europe in the
past, present and future. We propose to operationalize and leverage such windows of opportunities before they close by positioning them within the adaptation pathways approach.
Methodology
Typologies of adaptation opportunities are identified based on literature. We then built
an evidence-based calibration dataset to illustrate characteristics of real-life
opportunity windows. The dataset is constructed from both qualitative and quantitative
sources, like the GranD dams database (Lehner et al., 2011), expert judgement, and
desk studies.
Findings
We find evidence of all windows of opportunity typologies across Europe. Windows of
opportunities identified relate to EU Directives, Conventions and/or Councils; to the
aftermath of extreme events and (near) disasters; to emerging innovative adaptation
measures. To best leverage adaptation opportunities before their windows close, we
recommend embedding adaptation opportunity windows within existing pathways
approaches. By constructing an adaptive plan, scanning potential opportunities and
their implications for given plans, adaptation actors will be in a better position to
accelerate adaptation action and, when appropriate, open the way to more
transformational forms of adaptation.

Panellist 7
Name: Shari Gallop (Ngāti Maru, Te Rarawa) &amp; Lisa Marquardt
Organisation: Pattle Delamore Partners Ltd, New Zealand
Bio 
Shari is a coastal adaptation scientist supporting hapū/iwi in adaptation planning, and
supporting clients to bring a holistic lens to projects that considers Māori values and
processes. Lisa is a strategic thinker practiced in policy analysis, development,
environmental planning and provision of advice, focused on climate
adaptation/planning/risk management interface.

Title: Elements of complementary Indigenous pathways

Contribution:
Introduction
Over the last ten years, New Zealand councils have increased their use of the DAPP
approach, however Māori involvement has varied significantly, from seemingly none,
to partnerships and co-governance arrangements. However, these partnerships are in
general not well developed for adaptation decision making.
Objectives
We share lessons on the untapped opportunities for the benefits of a Māori world view
and mātauranga Māori and similar Indigenous worldviews elsewhere, to be woven into
the DAPP process, or to form a parallel process.
Methodology
We reviewed a decade of DAPP in New Zealand by councils and other organisations
and here we focus on barriers and learnings focuses on weaving Indigenous world
views.
Findings
While Te Tiriti o Waitangi partnership and mātauranga Māori (Māori knowledge) have
been considerations in some DAPP processes, Māori are typically participants in
processes led by researchers or councils, rather than directing or significantly
influencing the process and tools used. Well established partnerships with mana
whenua enhance the outcomes of the DAPP process and enable local decision
making to take a long view more consistent with the nature of the changing climate
risks and adaptive planning. Understanding the broader customary system that
houses Māori values is critical for enhancing adaptation and anchoring decisions in
complex systems and embedding intergenerational thinking. Partnerships with mana
whenua in climate adaptation are critical to upholding Te Tiriti. 




