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1. Definition of adaptation opportunity windows, list of opportunity window typologies, and associated literature
We here define an adaptation opportunity window as a period of time during which an adaptation measure, or a portfolio of measures, becomes (more) affordable, desirable and/or feasible, thus raising the potential for implementation. A measure becomes more affordable when it is cheaper to implement, either in absolute terms or in relation to costs of inaction. Alternatively, increase in affordability can also result from a larger set of resources being available for climate adaptation. A measure becomes more desirable when its social acceptance and desirability increases. A measure becomes more feasible when it becomes easier to implement, either technically or in terms of governance. An adaptation opportunity window is often temporary and will close after a certain period of time. If the measure(s) are not implemented within their opportunity window, the opportunity has been lost. Missing an opportunity does not mean that the measure(s) will never be implemented, but just that a window of particularly attractiveness, feasibility, affordability and/or acceptability has closed. Different factors can result in the opening of an opportunity window, leading to the identification of five typologies (examples from the literature in table 1 below):
· Maintenance-driven: opens owing to planned maintenance, end-of-life, or repair of existing risk-reduction measures;
· Resource-driven: opens when the benefits of an adaptation measure outweigh its costs (expressed in a positive net-present value), or after increased availability of financial (e.g. unlocking of funds) or natural (e.g. sand) resources;
· Policy-driven: opens after policy- and/or institutional arrangements, e.g. existing (inter)national and/or local policies (also outside the domain of climate adaptation), or the adoption of climate legislation;
· Value-driven: opens after changes in societal values and/or political context (e.g. change in government) and associated adaptation preferences and support. May include changes in beliefs about nature and/or severity of climate change or in risk perception and tolerance; 
· Innovation-driven: opens owing to innovations in adaptation-related technologies and their mainstreaming and upscaling, following successful (local) piloting and/or decrease in costs. Innovative decision-making approaches may also fall under this typology.
Table 1: Adaptation opportunity window typologies, their definition and associated literature. 
	Opportunity
	Literature findings on opportunity examples
	Reference

	Maintenance-driven
	In urban areas, ‘normal’ maintenance, modification or renewal of infrastructure, buildings and public spaces provide an opportunity to reconsider the existing stormwater system. Mainstreaming method: using normal dynamics of urban areas a driver of adaptation.

	Gersonius et al., 2012


	
	Every time maintenance or repair work is required for an existing measure, this is an opportunity to increase the effectiveness of such measure with (almost) no additional costs.
	van de Ven et al., 2011


	
	When extreme event results in damage or full destruction of infrastructure, this provides an opportunity to reconstruct with additional resilience without a significant cost increase. 

	Birkmann et al., 2023


	
	Opportunity analysis revealed that when existing infrastructure reaches its end-of-life this opens a window of opportunity for mainstreaming of climate adaptation.
	Koukoui et al., 2015


	
	Urban renewal mentioned as an example of an opportunity tipping point.
	Haasnoot et al., 2019

	Resource-driven
	Sufficient resourcing is identified as one of the key enablers of climate adaptation.
	Brullo et al., 2024


	
	Sustainable economic development is a critical foundation of creating adaptation opportunities, because it can help build adaptive capacity of individuals and organizations.

Increasing awareness of the potential costs and benefits of adaptation options is an example of adaptation opportunity.

Capacity building in the form of resource provision is an example of adaptation opportunity. 
	IPCC, 2014


	Policy-driven 
	Implementation of specific policies creating conditions which favour climate adaptation implementation is an example of adaptation opportunity. 

Mainstreaming climate adaptation into national development policies, regional and local planning, and economic development is an example of adaptation opportunity which was found to be relevant across regions. 

Policy as key adaptation opportunity: e.g. in the form of spatial planning. Policy is the main adaptation opportunity in Europe. 
	IPCC, 2014
	
	Proactive leaders, governmental coordination, international support, and political stability are identified as key enablers of climate adaptation. 

Conferences of parties, e.g. UNFCCC can become triggering events for an adaptation opportunity. 
	Brullo et al., 2024
	
	The coupling of separate problems, policies and politics streams can result in the opening of a policy window. Within this window, the problem at hand is recognized, policy solutions are available the the political climate allows for action. 
	Keskitalo et al., 2012


	
	Policy-innovators, or entrepreneurs, identified as one of the catalysing conditions for climate adaptation.
	Solecki et al., 2025
	Value-driven 
	Awareness raising in general, and specifically increasing awareness of climate change and its consequences are examples of adaptation opportunity.
	IPCC, 2014
	
	Adaptation knowledge and risk perspective identified as key enablers of climate adaptation. 

People, institutions and organizations who perceive their climate risks to be high are most likely to take action to reduce their vulnerability. 
	Brullo et al., 2024
	
	Correlation exists between beliefs about nature and/or severity of climate change and support for climate policies.
	Bliuc et al., 2015; Fairbrother, 2022


	
	Environmental values have been found to influence a person’s attitude towards adaptation actions. 
	Bremer & Linnenluecke, 2017

	
	In the context of describing positive social tipping points, public opinion and policy are presented as social tipping elements that can generate positive feedback, thereby triggering nonlinear rates of change. 
	Kopp et al., 2016


	
	Social acceptability and support can strongly influence the decision-making and the type and implementation of climate adaptation measures. 
	Mendizabal et al., 2021

	Innovation-driven
	Innovation, including technological change, is an example of adaptation opportunity. 
	IPCC, 2014
	
	Increases in funding or energy crises can become triggering events for an adaptation opportunity. 
	Brullo et al., 2024
	
	A so-called ‘opportunity structure’ was identified to be a driver of institutional adaptation. 
	Patterson, 2021


	
	The utilization of new technologies and reduction in costs of existing innovations may facilitate the mainstreaming or upscaling of climate adaptation and is thus an opportunity. 
	Haasnoot et al., 2019


2. Plausible impact of opportunity window typologies on a pathways map 
This section expands on results section titled ‘Leveraging opportunities within their window with adaptive pathways planning’. The identified adaptation opportunity windows are discussed through four ways in which opening of such windows can impact an existing adaptive plan, to determine whether different opportunity typologies could be associated with specific impacts on adaptive plans: advancing implementation of a measure, postponement of previously identified limit of a measure, widening of the solution space, and changes in priority ranking of different pathways alternatives. 
Innovation-driven opportunity windows tend to enable widening of the solution space by showcasing the effectiveness of innovative measures, which may first not have been considered feasible. In few cases, postponement of adaptation limits may also be triggered by innovation-driven opportunities, when these are leveraged. Opportunities related to mainstreaming of amphibious and floating houses may for example allow inhabitants of flood-prone areas to safely remain in their homes for longer under increasing climate impacts, thereby postponing the need for retreat. Similarly, the innovative measure transitional polders may extend the lifetime of existing dikes through controlled dike broaches allowing for sediment deposition in between dikes (Weisscher et al., 2022). 
Resource-driven opportunity windows also enable widening of the solutions space by allowing for reconsideration of measures which were first unaffordable. Alternatively, they may also anticipate implementation of measures before the limits of existing measures are reached, due to higher availability of resources at a specific moment in time. This may for example be the case in follow-up to extreme events (as e.g. in the 2021 Western European and 2023 Slovenian floods), when recovery funds may be available and destroyed flood protection schemes may be reconstructed with additional resilience and higher protection standards. 
In some cases, value-driven and policy-driven opportunity windows can also trigger widening of the solution space, because changes in policies and values can weaken the importance of, for example, cost considerations. For similar reasons, policy-driven opportunity windows also often enable anticipation of implementation, as measures first planned for the long-term may be implemented earlier when these bring co-benefits which are in line with existing policies. 
Maintenance-driven opportunity windows tend to facilitate either postponement of limits of existing measures or anticipation of implementation of future ones. The first may take place when planned maintenance is used to upgrade existing measures, thereby increasing their resilience to (future) climate impacts. The latter is relevant when planned maintenance or end-of-life are taken as an opportunity to substitute existing measures with alternative ones. 
Finally, changes in pathways ranking are associated with value- and policy-driven opportunity windows, as these can change the weight given to pathways ranking indicators (e.g. environmental impact vs implementation costs), or even change the evaluation indicators altogether, due to e.g. policies in adaptation-related policy domains (e.g. biodiversity conservation or mitigation). 
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