SUPPLEMENTARY MATERIAL 2


Questionnaire data (quotes) reflecting different types of barriers to adapting cultural heritage to climate change, interdependencies of these barriers, and possible strategies for overcoming these barriers in the Netherlands. 

	Barrier 
sub-theme
	Barrier 
(Question 2 in SM1)
	Barrier interdependency 
	Strategy for overcoming a barrier (Question 3 in SM1)

	Lack of climate adaptation policy
	“There is no climate adaptation policy to guide us in what technical solutions are available and feasible to increase the resilience of monuments.”
(Expert from provincial government)

	“Poor knowledge about climate change risks, e.g., impacts of heavy rainfall to various cultural heritage types clearly leads to lack of guideline and policy about what and how to protect heritage through adaptation measures.”
(Expert from the academic institution)

	“Integrating and mainstreaming the cultural heritage sector into the Delta Programme and National Adaptation Policy.”
(Expert from the academic institution)


	
	“Climate adaptation or flood management policies do not focus on any heritage category (e.g., Delta Program, NAS) besides briefly mentioning heritage.”
(Expert from non-governmental organisation)
	
	“Development of new policy and planning specifically for cultural heritage is needed to better prepare the sector for future climatic changes.”
(Expert from local government)


	Lack of climate risk and vulnerability assessments
	Little or no information on how are we going to protect our heritage as effectively as possible against flood-related or climate change-related threats; we don’t have enough information on risks and what is needed for reducing those risks.”
(Expert from water authority)
	“Lack of tools for examining values of heritage (e.g., potential loss of archaeological sites) because of climate change impacts (drought, SLR, flooding). Lack of such information and tools limit both possible policy for climate change adaptation and mainstreaming heritage into National Adaptation Policy.”
(Expert from local government)
	“We need climate change vulnerability assessment and training to make informed decisions.”
(Expert from national government)

	
	A new problem is the drought impact on wooden foundations of historic buildings. Since last summer we have noted these impacts, but at the same time we don’t know much about these impacts as there are no risk assessments for monuments yet.”
(Expert from national government)
	
	“Use/adapt a stress test (for all climate change risks) for each monument category. Create concrete regional climate scenarios for heritage.”
(Expert from provincial government)

	Lack of knowledge about which heritage to retain or change
	“Limited or none guideline about which monuments to retain or change…Change starts with the heritage. First, new standards and laws about which heritage can be retained [preserved] in the current state need to be determined. For the change of monuments, we need more information and better regulation on which heritage and values are acceptable to change especially in terms of spatial or climate adaptation responses.”
(Expert from national government)
	“Considering government priorities in climate-proofing the country, we need sound methods to evaluate which cultural heritage to preserve and which heritage to transform and give new function and values. This could help the heritage sector to be mainstreamed in the current national climate change adaptation policy.”
(Expert from local government)
	“Early discussions about usefulness, necessity, and priority of different heritage categories are necessary. New assessment frameworks in relation to the energy transition, climate adaptation, and flood risk mitigation are crucial to advance the heritage sector.”
(Expert from national government)

	
	“No information available for these questions: How can we ensure the sustainability of monuments through reuse and change? What tools could help us to decide what to preserve as it is and what to change? Also, which materials and techniques should we use to be more efficient and contribute to overall sustainability when we preserve and change monuments?”
(Expert from national government)
	
	“Current and future sustainable heritage conservation needs more information and training about which historic buildings or landscapes could be transformed and get a new life, and which ones we need to keep unchanged, especially when you think about climate change challenges.”
(Expert from non-governmental organisation)


	Lack of knowledge about energy transition impacts
	“We don’t have enough information on what the impacts of installing solar panels, wind farms, or raising dykes could be on values, integrity of historic landscape or buildings​.”
(Expert from non-governmental organisation)
	“We have limited information about how to appropriately balance renewable energy generation and preservation of cultural landscape’s values and authenticity. This could be also a result of a lack of tools to analyse which landscapes or buildings could be transformed for energy generation and which not.”
(Expert from non-governmental organisation)

	“Sustainable conservation of monuments requires flexibility and customization. We need to focus on increasing knowledge about which solutions could be technically and socially feasible and desirable? What is more effective in sustainable conservation when experiencing climate change effects: opting for an object-oriented or area-oriented approach?”
(Expert from local government)

	
	“New regulations for solar panels on the historic buildings do not exhaustively analyse how will this new installation affect heritage values.”
(Expert from the academic institution)
	
	

	Lack of heritage values assessment and surveying
	“Lack of methods and approaches for assessing different heritage values. These could be then integrated with planning for adaptation (adaptation measures need to consider historical, cultural, economic values of heritage). These values tools need to consider innovation and thinking outside the box.”
(Expert from the private sector)
	“How do we protect or reduce climate change risks to our heritage without affecting cultural-historical values? We need to develop durable methods and tools to analyse how would heritage values be affected. This is also vital for developing climate change adaptation policy for monuments.”
(Expert from local government)
	“In the case of heritage and not just in case of agriculture, energy, sustainable and innovative solutions should be encouraged. This includes new ways of conceptualizing and measuring changing values, qualities and functions values.”
(Expert from the academic institution)

	
	We lack methods or techniques to analyse values of archaeological and cultural-historical [heritage] remains when we are undertaking dyke improvements across the country. In the past, we lost heritage because of the flood control measures and we still don’t have the best tools to properly survey and monitor heritage values and changes.”
(Expert from non-governmental organisation)
	
	“Future decisions for monument protection and conservation must be rethought and new, flexible approaches to measure heritage values need to be developed. Adaptation is not a violation of heritage values.”
(Expert from national government)

	Competing priorities and conflicting interests
	“Decreasing support for cultural heritage protection when it comes to ‘safety first’. Raising dykes vs. heritage demolition has happened and could happen more often in the future because of climate-proofing key sectors.”
(Expert from local government)
	“Want to make full use of heritage lessons and further develop heritage as a communication tool that can help other sectors and reduce some competing priorities between heritage and other sectors.”
(Expert from provincial government)
	“Continuing to emphasize that different heritage are public goods worth preserving and taken into account when weighing up interests especially related to flood mitigation and adaptation.”
(Expert from local government)

	
	“Heritage is often seen as only something ‘beautiful’ and “in the way’ of major water/flood infrastructure projects such as dyke improvements; often there is a conflict with other sectors where heritage is not a priority.”
(Expert from the private sector)
	
	

	Lack of awareness about heritage benefits
	“We don’t know how to make policy-makers and various government bodies aware of heritage benefits in their region or municipality. This heritage provides unexplored opportunities for other sectors. Also, this would provide better support in the event of environmental/climate threat.”
(Expert from national government)
	“Enhance awareness of heritage not being an obstacle, but as a solution to be used in other planning and development. If you enhance the awareness, you influence future policy-making for adaptation.”
(Expert from water authority)
	“Need to show the ways (practices) in which cultural heritage can contribute to support climate adaptation solutions.”
(Expert from national government)

	
	“Point out the different benefits that heritage provides to citizens, private sector and government (not just typical economic benefits but also social and environmental) and increase the knowledge what are the main climate change risk today and in the future to these valuable heritage benefits.”
(Expert from the private sector)
	
	“Use the ‘past’, for example, different historic buildings, structures, landscape and the different benefits they provide to various sectors. This local knowledge found in various monuments can be used together with scientific information and innovation in climate-proofing our country.”
(Expert from local government)

	Lack of financial resources
	Less money is available for protecting and adapting different cultural heritage and there is no roadmap to make long-term heritage investments under climate change scenarios; also not clear how to factor climate change risks into budgets.”
(Expert from local government)
	“Limited or no financial capacity for preserving various monuments can influence the lack of spatial and adaptation policies for heritage.”
(Expert from the private sector)
	“Increase research funding. Provide subsidies to stimulate the use of historic buildings (combating vacancy in buildings) and tax options for monument owners.”
(Expert from national government)

	
	“Scarcity of funding for sustainable management and adaptation planning of monuments, and insufficient maintenance subsidies for historic buildings.”
(Expert from non-governmental organisation)
	
	“Subsidies to maintain the monuments and create a new public and private financing for sustainable conservation and adaptation.”
(Expert from the private sector)


	Lack of cooperation
	“Heritage specialists must pursue a different approach, not only preserving heritage on their own but cooperating with other stakeholders and government bodies such as those from water, flooding, and climate adaptation fields. This can help them also to advocate for including heritage into current adaptation and other flood mitigation policies.”
(Expert from the academic institution)
	“We need to tackle heritage-climate change challenge not only by fostering collaborations between various levels of Dutch government but also collaborating more with European policy-makers. By doing so, we will make a case for heritage benefits (i.e., why is worth preserving heritage) and co-design more cost-effective adaptation planning.”
(Expert from provincial government)
	“Strengthen collaboration and strong network between heritage and flood/water and climate change stakeholders and policy-makers. Communicate examples of heritage as inspiration and opportunity to work together in solving the societal and climatic challenges.”
(Expert from national government)

	
	“Weak collaboration and communication of ongoing and planned management and policy actions between cultural heritage and water, climate and environmental stakeholders and policy-makers.”
(Expert from national government)
	
	“Promote ‘inclusiveness’ in cooperation with regional and national stakeholders working in heritage and water management and climate change sectors.”
(Expert from local government)

	Lack of sharing best practices
	“Why don’t we show the lessons learnt about how can heritage contribute to climate change solutions and share those best practices with various ministries and municipalities that are in charge of climate/water/flood policy-making?”
(Expert from water authority)
	“Share best practices about not only how water and spatial planning are connected, but how heritage can play an important role in water and environmental planning. If we have more examples of how heritage can help climate change planning, we could influence mainstreaming heritage into adaptation policy.”
(Expert from water authority)
	“Heritage can be used as a creative solution to show other sectors how we did in the past and learnt from it. Flood and climate problems which we face today are not new.”
(Expert from non-governmental organisation)

	
	“Insufficient dissemination of information and knowledge about historical solutions dealing with water, flooding and climate change with various government agencies and civil society.”
(Expert from national government)
	
	“Compile and offer information/best practices to government agencies responsible for water, flooding, and climate change about building resilience and implementing adaptation strategies through examples of historic landscapes, buildings, structures (e.g., dykes, canals) and archaeological remains (“terpen” [dwelling mounds]).” (Expert from the academic institution)

	Lack of public support for preservation
	“Insufficient citizen participation and co-creation in climate change adaptation of heritage.”
(Expert from the academic institution)
	“Despite a long history of flood risk mitigation there is a lack of public support for protecting heritage from climate change (possibly due to demographic changes and other habitation patterns).”
(Expert from the private sector)
	“Need for public debate and deliberation of heritage values especially in times of changing climate/environment and accommodating the needs of society. Redesign and transformation of heritage should be a subject of public debate.”
(Expert from water authority)

	
	“Create public support and influence the social debate and the policy-making processes on heritage protection and adaptation.”
(Expert from the private sector)
	
	“Increasing public awareness and appreciation of Dutch heritage, engage public and stakeholders in heritage transformation and adaptation process.”
(Expert from local government)

	Lack of integrated management of cultural heritage and biodiversity
	“Lack of balanced or integrated management and conservation of natural areas and biodiversity with historic landscapes.”
(Expert from national government)
	“We lack cooperation with other policy fields such as spatial, environmental, water. I believe this can prevent a more integrated management of biodiversity and cultural heritage, particularly important in times of climate change, and it can also affect current energy transition.”
(Expert from local government)
	/

	
	“Holistic management of biodiversity and cultural-historical values across the historic landscapes has still not been implemented.”
(Expert from non-governmental organisation)
	
	

	Lack of urgency
	“Recognizing the urgency of heritage and climate change hazards and implementing new policies at all government levels is missing in this country.”
(Expert from provincial government)

	“No sense of urgency about the effects of climate change on heritage. This influences inaction for designing climate adaptation policy.”
(Expert from the academic institution)
	/

	
	“The scale and urgency of the climate change impacts on historic buildings and structures is lacking among citizens and stakeholders. Consequently, we don’t have appropriate tools for assessing climate change risks and impacts on heritage.”
(Expert from water authority)
	
	

	Insufficient heritage presence in new environmental policy
	“New environmental law [NOVI]  does not sufficiently address various cultural heritage categories, there are unclear rules and vision on how the heritage could be incorporated or regulated and serve as a guide in the environmental/spatial planning. Also, the emphasis is on historic buildings and not so much on historic landscapes and other heritage.”
(Expert from national government)
	“If we have insufficient citizen support for heritage, then probably there is also not a strong support for heritage relevance under NOVI.”
(Expert from the private sector)
	/

	
	“There is no proper room for the heritage sector in the Delta Programme and adaptation policy, nor in innovation. It looks like that a similar issue we will have with the NOVI [new environmental policy]. The NOVI is mainly focused on long-term challenges of key sectors.”
(Expert from local government)
	
	

	Lack of integrated tangible and intangible heritage management
	“Poor management and cohesion between material and immaterial heritage. Immaterial heritage is not a part of RCE’s [national monuments] mandate.”
(Expert from non-governmental organisation)
	“Intangible heritage practices could be better recognized especially traditional practices which are sensitive to climatic changes (e.g., flower and fruit parades) if better cooperation between the tangible and intangible stakeholders would be achieved.”
(Expert from the academic institution)
	/
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