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Climate change impacts on diverse cultural heritage is gaining scholarly and policy attention, yet little research
has been conducted on how can diverse cultural heritage informs decisionmakers and policymakers in achieving
climate change actions (i.e., climate change adaptation and mitigation). For this study, we conducted semi-
structured interviews with Dutch cultural heritage and environmental or climate change experts (n = 52) and
participant observations across the Netherlands to explore the importance of cultural heritage benefits and their
relation to climate change actions. We also explored the perceptions of cultural heritage management over time,
including the influence of climate policy on heritage practice in the Netherlands. Our findings show that experts
perceived a multiplicity of heritage benefits as important in supporting and informing present and future climate
change actions. The most salient benefits were informational benefits where diverse cultural heritage is
perceived as an important source of knowledge about past societal, economic and environmental developments
and changes. Further, heritage management was perceived as constantly changing over time, reflecting the
transformative nature of diverse heritage types. Experts agreed that climate policy has already influenced cul-
tural heritage practice in the Netherlands. Lastly, the interrelationships between heritage benefits and man-
agement were identified and characterised. This study informs both cultural heritage and climate change
research agendas and helps leverage diverse cultural heritage into climate change adaptation and mitigation
policies.

1. Introduction knowledge and scientific information, which can be used to inspire and

inform environmental and climate change management and policies

In recent years, research has been increasing our understanding of
past, current and future climate change impacts on tangible (e.g., his-
toric buildings, archaeological sites, landscapes, objects) and intangible
cultural heritage (e.g., traditional practices, oral history), including so-
lutions to reduce the impacts through climate change adaptation and
safeguard irreplaceable and finite resources and associated benefits for
current and future generations (Fatori¢ and Seekamp, 2017a; Guzman
et al., 2020; Harkin et al., 2020; Mazurczyk et al., 2018; Sesana et al.,
2018). Scholarly and policy work demonstrated the importance of eco-
nomic, social, cultural and environmental benefits of diverse cultural
heritage globally. Cultural heritage assets are important drivers of local,
regional and national economies, for example, contributing to tourism
and recreation developments together with urban growth and revital-
isation (Avrami et al., 2019; Licciardi and Amirtahmasebi, 2012; OCW,
2019; Tuan and Navrud, 2008). Heritage is also a valuable source of

* Corresponding author.

E-mail addresses: s.fatoric@tudelft.nl (S. Fatoric¢), l.r.egberts@vu.nl (L. Egberts).

https://doi.org/10.1016/j.jenvman.2020.111107

(Jackson et al., 2018; Hambrecht and Rockman, 2017; RCE, 2018; Tisma
and Meijer, 2018). Heritage assets can support decarbonisation and
climate change mitigation through adaptive reuse of historic buildings
(Foster, 2020; ICOMOS, 2019). Furthermore, diverse heritage can
enhance community identity, cohesion and sense of place; particularly
important during environmental or societal disturbances and disasters
(Ghahramani et al., 2020; Parsizadeh et al., 2015; Pomeroy and Tapuke,
2016).

In heritage management, determining heritage values serves as an
approach to identify the significance of heritage and enable manage-
ment and conservation decisions to be made (De la Torre, 2002). De-
cisions about what to conserve and what to let go are based on cultural
contexts and complex societal, political and economic forces or trends
(Mason, 2008; Smith, 2006). Previous studies on cultural heritage values
were largely concerned with conceptual characterisation or typology of
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values (De la Torre, 2002; Fredheim and Khalaf, 2016; Smith, 2006), or
with measuring and mapping those values or benefits, particularly in the
context of urban planning and spatial development (Ginzarly et al.,
2019; Licciardi and Amirtahmasebi, 2012; Nocca, 2017; Tuan and
Navrud, 2008). Relatedly, much of the work of heritage experts have
been based on an institutionalised categorisation of heritage values such
as rarity, age, intactness, together with other values that are expressed in
terms of benefits for society, such as the economic, social, informational,
aesthetic and environmental values (for detailed typologies see Fred-
heim and Khalaf, 2016).

The term “values” and “benefits” of cultural heritage are often used
interchangeably as an overarching proxy for the real and potential
benefits attached to a heritage site/asset (De la Torre, 2002; Maeer,
2014; Mason, 2008). In this study, we use the term “benefits” to char-
acterise the final outputs (in the form of services or products) from
heritage assets that directly contribute to a wide range of stakeholders
and communities (UNESCO, 2013). Despite the increasing research on
heritage values or benefits limited knowledge exists on how heritage
values may be affected by climate change adaptation and mitigation
policy responses (e.g., Xiao et al., 2018), as well as how different social
groups (e.g., experts, communities, visitors) value heritage assets in the
context of climate change or environmental management. Scholars have
recently started to explore the community and stakeholder groups’
perceptions of heritage values or benefits being at risk from a changing
climate (Carmichael et al., 2018; Dawson et al., 2020; Henderson and
Seekamp, 2018; Sesana et al., 2018; Xiao et al., 2019). Yet, under-
standing social groups’ perceptions and views of multiple heritage
benefits to support current and future climate change adaptation and/or
mitigation actions has not yet been explored.

Traditionally, heritage management and conservation focused on
maintaining and conserving the physical condition and fabric of heritage
assets. Over the past few decades, there has been a shift from material-
focused preservation towards integration of heritage in spatial planning
and design in Europe and many other Western-country contexts (Lic-
ciardi and Amirtahmasebi, 2012). Up to the 1980s, cultural heritage
functioned as a separate sector, in which heritage management was
strictly separated from spatial development, including environmental
planning (Janssen et al., 2017; Ashworth, 2011). Since then, a more
dynamic heritage management has been introduced, in which historic
buildings, structures and landscapes have become an integrated factor in
spatial development, for example through adaptive reuse projects.
Regional heritage rehabilitation projects, such as Internationale
Bauaustellung Emscher Park in Germany (Braae, 2015) and New Dutch
Waterline (Van Alphen, 2020) can be considered as models of integrated
adaptive reuse in regional redevelopment. The Historic Urban Land-
scape approach recommended by UNESCO in 2011 advances principles
of integrating diverse cultural heritage types in urban planning and
design (Ginzarly et al., 2019). A need for inclusive and sustainable
heritage management, encompassing various social groups’ including
marginalised and minority people’s values in evaluating and monitoring
heritage management has recently become apparent (Avrami et al.,
2019; Janssen et al., 2017; Jones, 2017). These approaches to heritage
management currently function simultaneously in spatial planning and
policy (Ashworth, 2011; Janssen et al., 2014). The Netherlands adopted
a more dynamic planning and decision-making processes with the
Belvedere Memorandum (Janssen et al., 2014) and the National Envi-
ronmental Planning Strategy (one of the core instruments of the 2021
Environment and Planning Act) is expected to further enhance the in-
tegrated cultural heritage and environmental management (BZK, 2018).

Looking beyond Dutch cultural heritage management, the country’s
Delta Programme, which aims to ensure that a wide range of socio-
economic sectors is climate-proof and water-resilient by 2050, recog-
nises that Dutch cultural heritage provides invaluable traditional
knowledge on managing water- and flood-related hazards and spatial
and climate adaptation (Delta Programme, 2019). Yet, the Delta Pro-
gramme makes no reference to the need for considering diverse heritage
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values or benefits in the design, implementation, or monitoring climate
adaptation of various socio-economic sectors. We argue that a lack of
understanding and awareness about multiple heritage benefits and their
relationships with heritage and environmental management can create
unwanted trade-offs between heritage and other sectors, minimise op-
portunities for synergies and continuous provision of heritage benefits.
In this context, we find that participatory and deliberative discussions
on the potential of diverse heritage types to support climate change
adaptation and mitigation are warranted.

This paper aims to identify and characterise perceived heritage
benefits for leveraging climate change actions in the Netherlands by
eliciting the opinions of cultural heritage and climate change or envi-
ronmental experts. The term “climate change actions” is used here as
broad policy objectives of climate change mitigation and adaptation
(IPCC, 2014; UNSDG, 2020). We also explored experts’ perceptions of
whether the Dutch cultural heritage management has changed over time
and the possible influence of climate policy on cultural heritage practice.
We conclude with critical recommendations for decisionmakers and
policymakers, as well as propose new areas for future research.

2. Methods
2.1. Data collection

In this study, we used semi-structured interviews to explore (a)
multiple heritage benefits, (b) heritage management over time and (c)
influence of climate policy on heritage practice. Semi-structured in-
terviews are widely acknowledged as a suitable technique for achieving
a depth of understanding of the particular phenomenon (Bryman, 2012;
Polit and Beck, 2010).

An extensive web-based search was used to identify 150 experts (i.e.,
purposive sampling; Etikan and Bala, 2017) and then scoping expert
meetings with 95 individuals were carried out across the Netherlands by
the lead author of this paper to capture their specific, insider and diverse
perspectives on topics within the interview guide (i.e., using an emic
approach which is opposite from an etic approach that uses theoretical
frameworks and classifications developed by the outsider research team;
Anders and Lester, 2014). These identified experts were involved either
in: (a) Dutch climate change or environmental management and/or
policy with some extent of cultural heritage experience (hereafter, CCE
experts); or (b) Dutch cultural heritage management and/or policy with
some extent of climate change experience (hereafter, CH experts). From
the list of experts, the lead author of this study conducted 52
semi-structured interviews between April 2019 and March 2020. Spe-
cifically, interviewees included representatives of Dutch national (12),
provincial (4) and local (7) governments, water authorities (8), as well
as representatives of non-governmental organisations (8), academic or
research institutions (6) and the private sector (7). An attempt was made
to ensure balanced gender representation in the data collection process;
female experts represented nearly half (46%) of the whole expert sam-
ple. Experts averaged 6 years of experience in their current position
(range between 1 and 24 years), while their average experience working
in cultural heritage management or policy and climate change/-
environmental management or policy was 20 years (range between 2
and 38 years).

Our purposive sample yielded a new in-depth understanding and
insights (i.e., analytical generalisation) rather than statistical general-
isation, which can extrapolate findings from a sample to a population (i.
e., achieving a representative sample typically used in quantitative
studies; Polit and Beck, 2010). Furthermore, the expert sample achieved
theoretical saturation (i.e., sufficient and redundant information in
qualitative research; Bryman, 2012) after 51 interviews. Most interviews
were conducted face-to-face in experts’ workplaces, some interviews
were carried out in public space, while two interviews were conducted
via Skype. All interviews were conducted in English, hence, a linguistic
uncertainty might arise because translating responses from Dutch to
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English could have inaccurate or different meanings and could
contribute to misinterpretation of expert responses (Carey and Burgman,
2008). To reduce the linguistic uncertainty, a lead author of this paper
sought constant clarification and revision of responses, including visual
communication aids such as maps, pictures and drawings.

The interview data were triangulated (see Fig. 1; Fusch et al., 2018)
with participant observation data from scoping expert meetings,
walking in the landscape with experts, as well as with data from
collected policy documents and written materials (e.g., local newspaper
articles, official documents, tourism brochures, various reports) to gain
background information about Dutch policies on climate change and
heritage, contextualise original information brought up in the in-
terviews and to ensure that expert bias is minimised.

The data presented in this paper are part of a larger research project
led by the lead author of this paper and only represent a subset of
interview questions. While the full interview guide contained three
sections with 21 questions (an average interview length was 50 min);
only the first section with three questions is used in this paper. An
interview guide was developed using existing literature. Additionally, a
test interview was conducted which resulted in small changes in the
terminology and flow of questions to maximise experts’ engagement and
use of their time. Each interview began by asking experts about their
opinions on heritage benefits that could be important both for heritage
conservation and supporting climate change actions. Next, experts were
asked about their perceptions of Dutch cultural heritage management
over time and whether the climate policy has influenced heritage
practice in the Netherlands.

The interview guide and protocols were approved by the Human
Research Ethics Committee of the Delft University of Technology and
informed consent was obtained before each interview.

2.2. Data analysis

The interviews were digitally recorded and fully transcribed. Both
interview and participant observation data were coded by the lead
author of this paper and analysed using the software ATLAS. ti 8.4.4
following the guide of content analysis (Bryman, 2012). As shown in
Fig. 2, coding of the data comprised four stages (Saldana, 2012). First,
the main themes of codes were identified and categorised using a
descriptive coding process developed from the interview guide. Open

Data
triangulation

Fig. 1. Process of triangulation of the data.
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coding was then used to reveal emerging patterns and further elaborate
data into subthemes. Axial coding was used to reorganise and compare
all the relevant coded data and identify the most and least salient sub-
themes, including similarities and differences between CCE and CH
expert group responses. Lastly, using causation coding we analysed and
developed a conceptualisation of interrelationships among the sub-
themes (Saldana, 2012). Once the coding process was finalised, an
intercoder reliability process (Campbell et al., 2013) was carried out by
an external researcher who has expertise in cultural heritage conserva-
tion and policy in the Netherlands. The external researcher reviewed
and validated the codes (intercoder agreement was 96%). An agreement
on coded data was sought and reached after the discussion between the
lead author of this paper and external researcher. This enhanced the
credibility and trustworthiness of our findings. After the intercoder
reliability, we calculated frequencies of each subtheme to illustrate a
range of experts’ opinions. Due to the qualitative nature of purposive
sampling and content analysis, we do not present the percentages of
experts discussing the themes and subthemes since that would errone-
ously suggest that such percentages reflect the opinions of the overall
Dutch experts.

3. Results and discussion

The findings are presented by first identifying and characterising
multiple cultural heritage benefits and connecting their importance to
climate change actions. Then the findings of the notion of Dutch cultural
heritage management as evolving and/or static through time are pre-
sented to identify opportunities for leveraging climate change actions.
Further, the perspectives about the influence of climate policy on heri-
tage practice in the Netherlands are discussed. Lastly, interrelationships
between heritage benefits and heritage management over time, as well
as interrelationships between heritage benefits and climate policy in-
fluence on heritage practice are presented. A sample of quotations to
bring out the richness and the prevalence of our findings are provided in
Supplementary Material 1.

3.1. A multiplicity of cultural heritage benefits relevant to climate change
actions

A multiplicity of cultural heritage benefits was found as important in
the context of both climate change mitigation and adaptation and her-
itage management among the Dutch experts (Fig. 3). Building on the
typology of heritage values (Fredheim and Khalaf, 2016), we found that
the most salient benefits were informational benefits, followed by social,
economic, aesthetic and environmental benefits."

3.1.1. Informational benefits

Diverse cultural heritage was perceived by the majority of the ex-
perts to hold a valuable and unique technical and traditional knowledge
to support and inform present and future climate change actions,
including environmental management. Historic landscapes and
archaeological sites, historic buildings and structures are identified as
tangible records of the changing climate and flood risk management in
the Netherlands. In this context, water and flood management tech-
niques are part of Dutch heritage and were historically part of the
community and spatial development. The knowledge behind the pat-
terns of land use and spatial development or arrangements shown across
historic landscapes, including a survival or continuity of resilient his-
toric structures (e.g., dykes, embankments, canals, ditches), as well as
techniques and materials used in the design and construction of

! Note that different articulations of heritage values or benefits can be
different expressions of the same aspects seen through different multidisci-
plinary expertise (Avrami et al., 2019) therefore, we recognise the possible
overlap between the identified benefits.
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Fig. 2. Process used for interviews and participant observation data coding and analysis (Saldana, 2012).

Informational

landscapes and archaeological sites

@ * Knowledge behind the patterns of land use, spatial development or arrangements across historic

* Knowledge about resilient historic structures (dykes, embankments, canals, ditches); techniques and
materials used in the design and construction of historic buildings and structures

e Social

Y « Foster social cohesion and sense of place through connection between social life and
0-0 built/natural environment
» Enhance cultural identity, togetherness, collective history and shared memory

Economic

,/_-—n + Conservation through adaptive reuse to ensure heritage continuity (transformation of

m churches into business spaces, reuse of historic canals for rainwater storage,
transformation of the original function of water mills into renewable energy infrastructure)

« Driver of a tourism sector

Aesthetic
q E « Influence the design of appealing and interesting living and business environment
HH + Improve spatial quality of urban and rural areas

Environmental

& + Carbon footprint reduction through retrofit of historic buildings and structures

Fig. 3. Overview of the identified and characterised benefits of cultural heritage for supporting climate change actions in the Netherlands.
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buildings or structures so they can cope with environmental and climate
hazards, were recognised as invaluable informational benefits of cul-
tural heritage. Several CCE experts opined that diverse heritage types
have the capacity to convey a story of the past through its physical and
visual presence in the landscape (area) and chronological aspects of
changes. Some CH experts commented that the knowledge and skills
attached to diverse cultural heritage types need to be documented and
widely communicated with diverse stakeholders and policymakers so
that can inspire urban or environmental planning, design for renewal
and making heritage more recognisable for the communities and visitors
rather than being an obstacle in various decision-making processes.
Some examples of traditional flood mitigation techniques that were
commonly mentioned in the interviews include, dwelling mounds
(“terpen” or “wierden”) made from local materials with buildings, and
villages built on top of these mounds as protection from coastal flooding
across the coastal northern provinces (Nieuwhof et al., 2019; Van
Alphen, 2020). Today, these dwelling mounds have inspired numerous
modern elevated dwellings across the Netherlands (Room for the River,
2019). Reviving some of the traditional techniques can also contribute
to the conservation of local knowledge for future generations (Nanavati,
2018; Khakzad and Griffith, 2016). Another example often mentioned
by the CH experts is the use of historical maps and archival documents to
analyse past water management practices. For instance, in the city of
Kampen, archival material informed and accelerated new spatial
development and climate adaptation at the local level (Het Oversticht,
2019). Furthermore, next to functioning dykes there are often former
dyke remains or artefacts which lost their flood defence function but are
an important source of historic and local knowledge (e.g., design, con-
struction, materials) and can increase learning about environmental
management and climate adaptation (RCE, 2018). This is also confirmed
in previous research (Henderson, 2019; Jackson et al., 2018; Khakzad
and Griffith, 2016) which highlighted the importance of both tangible
and intangible heritage benefits for a range of sectors and stakeholders.
We emphasise the importance of combining these sources of information
with natural and social science approaches to enhance multidisciplinary
research and inform present and future evidence-based policy-making.
In fact, the Dutch Cultural Heritage Agency (RCE, 2015), which is
mandated to conserve Dutch built heritage underlines that “cultural
heritage provides anchor points for understanding the present and
thinking about the future.” Our findings show that the coexistence of
culture, history, engineering, ecology and economics is at the heart of
both Dutch heritage management and climate change adaptation and
mitigation. Much as diverse heritage can provide evidence of how
communities responded to climate and environmental hazards and built
their resilience (Nieuwhof et al., 2019; Van Alphen, 2020; RCE, 2018),
today, these valuable historic assets can inspire environmental and
climate change decisionmakers and stakeholders to learn from and
embrace change and transformation through successful adaptation. The
capacity to learn from heritage has been traditionally recognised in
cultural heritage policies, for instance, in developed countries such as
the United States (NPS, 1998) and United Kingdom (Historic England,
2008) and developing countries such as Costa Rica (ICOMOS Costa Rica,
2019) and South Africa (SAHRA, 1999). Yet, Fatori¢ and Biesbroek
(2020) found that in practice, there is a profound lack of awareness of
diverse heritage benefits among environmental and/or climate change
stakeholders and policymakers. Similarly, Bosher et al. (2019) suggested
that research and practice on climate adaptation and disaster risk
reduction need to better understand not only what they can do for cul-
tural heritage to conserve it for the future generations, but also what the
heritage sector can do for climate adaptation and disaster risk reduction.
In our study, we found that some experts were not aware (or able to
suggest) of practical examples of how diverse heritage can support
climate change mitigation and adaptation. Thus, identifying and quan-
tifying heritage benefits for supporting climate adaptation of various
sectors and systems and reducing greenhouse gas emissions is a timely
task as multiple sectors already compete for limited financial resources
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in enhancing climate change resilience (Fatori¢ and Seekamp, 2018;
Xiao et al., 2019).

3.1.2. Social benefits

Social benefits were recognised by the experts as important aspects
for current and future cultural heritage management and for leveraging
climate change actions. As noted by experts, heritage is shaped by social
contexts and processes over decades and centuries and is a place- and
time-specific. Experts commonly stressed that cultural heritage is valu-
able because it can contribute to processes of cultural identity and
togetherness, as well as to collective and shared history and memory.
Many experts stressed that heritage is a stimulus for social cohesion and
integrity and a sense of place through a connection between social life
and the built and natural environment, particularly relevant in the time
of climate crisis. This perspective is also reflected in national cultural
heritage policy by pointing out that “Through our cultural heritage, we
feel connected with one another and with the past, in that way deriving a
significant part of our identity” (RCE, 2015).

Our interview data suggest that resilient cultural heritage can posi-
tively influence some of the social benefits such as cultural identity,
social cohesion and place attachment. Similar findings were found in
previous research on social benefits of cultural heritage, in Iran, in terms
of earthquake recovery (Parsizadeh et al., 2015), in New Zealand,
related to indigenous people practices (Pomeroy and Tapuke, 2016), in
the UK, related to coastal and marine ecosystem management (Ains-
worth et al., 2019) and also in terms of fishing practices in the U.S.
(Khakzad and Griffith, 2016).

3.1.3. Economic benefits

Economic benefits are found to strongly relate to the utility of cul-
tural heritage for communities and some sectors, such as renewable
energy, water management, urban revitalisation and tourism. Economic
benefits are a guiding factor of current national cultural heritage policy
(RCE, 2015). The majority of the experts stressed that as societies,
economies and environment change, so do cultural heritage values,
management and conservation standards and regulations. Experts
underlined the need for heritage conservation through adaptive reuse or
transformation, which can meet contemporary societal, economic and
environmental needs and ensure heritage continuity. Familiar examples
include the transformation of churches into business spaces, reuse of
historic canals or water millponds for rainwater storage, restoration of
old fortifications for current dyke reinforcements and transformation of
the original function of water mills into renewable energy infrastructure
and homes. Several CH experts stated that various heritage types can
benefit from adaptive reuse and transformation, as these processes can
ensure dynamic conservation and continuity of diverse heritage. Indeed,
Janssen et al. (2017) studying the development of the Dutch heritage
sector, demonstrated that heritage’s continuity was achieved not in the
conservation of physical or material aspects, but in terms of reuse and
transformation of heritage. Cultural heritage has become a component
of spatial quality embedded in a new transformation plan and has pro-
vided new economic value to society (rather than solely focusing on the
conservation of individual historic buildings or structures). This in turn
can help enhance community resilience against the changing climate
(ICOMOS, 2019).

There is a growing consensus in the climate adaptation literature
highlighting the value of economic diversification in reducing the im-
pacts of climate change on climate-sensitive sectors such as tourism
(IPCC, 2014). In this study, economic diversification was found among
the CH experts to have important implications for the heritage tourism
sector facing climate change challenges. Several heritage experts
emphasised the importance of cultural heritage as a driver of the
distinctive Dutch tourism sector, which is a less climate-sensitive
tourism type than coastal or mountain tourism. For instance, the dyke
Afsluitdijk located between the provinces of North Holland and Fries-
land, which is an active flood defence and a nationally significant
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heritage asset, attracted around 700,000 visitors in 2018.? Opportu-
nities from Dutch heritage tourism may increase especially with pro-
jected drier summers and warmer seasons (IlenM, 2016).

3.1.4. Aesthetic and environmental benefits

Aesthetic benefits that are related to the physical or visual appear-
ance of the cultural heritage were identified as less salient benefits.
Experts mentioned that “beautiful” heritage can influence the design of
appealing and interesting living and business environment and assist in
improving the spatial and environmental quality of urban and rural
areas. Interestingly, only two experts mentioned the importance of
environmental benefits in the context of climate change actions. For
these experts, reducing carbon footprint by retrofitting historic build-
ings and contributing to climate change mitigation and sustainable
development goals by balancing the need for energy transition and
conservation practices were important aspects. Relatedly, Nocca’s
(2017) study, which critically analysed economic, cultural, social and
environmental benefits of heritage for achieving sustainable develop-
ment, found that the environmental benefits of cultural heritage are
poorly considered in decision-making processes. Similarly, Foster
(2020) found that environmental benefits from adaptive reuse of cul-
tural heritage are not widely addressed in heritage practice. Thus,
further research is warranted to improve recognition and representation
of environmental benefits and potential loss and damage of different
cultural heritage types in environmental and climate change policies.

3.2. Evolving vs. static cultural heritage management

The majority of experts opined that Dutch cultural heritage man-
agement has been changing and continuously evolving through the
decades. That said, management is perceived as a continuous “exhibi-
tion” of change over time, reflecting the transformative nature of diverse
heritage types through their adaptive reuse, reinterpretation, changing
social and cultural groups’ values and perceptions. Only three experts
stated that heritage management has been static or “frozen”, focusing
mainly on conserving original heritage materials, fabric and overall
integrity and/or authenticity. For some experts, heritage management
was perceived as both evolving and static. As such, few CH expert opined
that such management has been prone to “starts and stops”, where new
initiatives for heritage management or conservation would start from
scratch due to new environmental policies and ignore what was already
done within the sector.

The notion of the evolving and transformative heritage management
was brought up by many CH experts as a critical requirement for more
sustainable heritage management, especially in time of anthropogenic
climate change. Climate change resilient heritage reflects decision-
makers’ capabilities to adapt heritage practice through transformation,
continuous heritage assets reuse and development through time. Pre-
vious research has shown that reusing historic buildings or structures
has a high potential to both conserve the heritage significance and
associated benefits, as well as to help reduce greenhouse emissions by
minimising the use of new building materials, increasing the energy
efficiency of heritage sites (Bertolin and Loli, 2018; Foster, 2020;
Hambrecht and Rockman, 2017; Harkin et al.,, 2020; Sesana et al.,
2019), or conserving historic landscapes and archaeological sites
because of their carbon sequestration capacity (Gearey et al., 2014).
Equally important is to document and monitor intangible heritage such
as traditional or local knowledge, practices and skills (Ghahramani
et al.,, 2020; Kim, 2011) which are shown in this study as invaluable
informational benefits for diverse stakeholders and policymakers in
climate change mitigation and adaptation fields.

2 Data gathered at the scoping meeting with Rijkswaterstaat, a national
government agency that is responsible for dyke’s safety and water
management.
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Our findings also suggest that experts perceived the evolving nature
of heritage management and loss of specific characteristics of heritage as
an inevitable outcome of “living heritage” where heritage management
has been and will be subjected to loss due to changing climate. Experts
noted that diverse heritage types that were already lost provide
invaluable lessons, including the inspiration for present heritage trans-
formation or building resilience and designing adaptation actions.
Indeed, as proposed by Holtorf (2018), decisionmakers and stakeholders
should avoid loss aversion and recognise that a transformation of heri-
tage can ultimately be a way of absorbing climate change disturbance.
Similarly, Renes (2018) suggested that letting existing historic buildings
fall into ruins rather than demolishing them, conserving parts of former
dykes and visualising and interpreting lost archaeological sites could be
potential climate adaptation strategies which focus on the trans-
formation of diverse heritage rather than on their inevitable loss.
Richards et al. (2019) went on to urge that while disasters are perceived
as serious threats to heritage sites, their potential contribution to the
formation of new types of heritage should be acknowledged and
co-creation of the environment within heritage should be emphasised.
Nevertheless, careful attention need to be paid to address social and
climate justice (Wallimann-Helmer, 2015) in such decision-making
processes as various community and stakeholder groups who have ties
to cultural heritage can be affected by those decisions (ICOMOS, 2019).

3.3. A changing cultural heritage practice due to climate policy

When asked about whether the current cultural heritage practice is
being influenced by climate policy in the Netherlands, about half of the
experts described that their heritage practices have been already
changing, while some experts opined that the change to heritage prac-
tice and policy will likely come in the near future. For only a few experts,
no change in heritage management or policy was perceived. Climate
mitigation and the use of renewable energy were brought up by most
experts as an important driver of changing heritage practice. The re-
sponses most often included new regulations in the heritage sector due
to installation of solar thermal or photovoltaic panels on historic
buildings, construction of wind turbines or parks across historic land-
scapes and transformation of mills to generate green energy. Experts
often recognised the synergistic relationship between heritage conser-
vation and environmental management and climate change actions.
Specifically, CCE experts recognised that integration of renewable en-
ergy and energy efficiency in historic buildings present more sustainable
solutions for conservation (e.g., reusing existing materials will help to
achieve decarbonisation).

Our findings also show a positive framing of changing heritage
management where heritage sector has a capacity for “adapting”,
“transforming” and “reorganising” in the face of new challenges such as
climate change. Several CH experts emphasised that resilient heritage
management requires con sideration of past efforts and experiences both
internally and within the wider environmental management. Indeed,
Holtorf (2018) argued that cultural heritage that is not adaptable and
receptive to transformation is not sufficiently resilient and sustainable
over time. However, the role of the heritage sector in achieving climate
change actions has not been well recognised, nor have heritage sector
been well integrated into climate change policies so in the Netherlands
as globally (Fatori¢ and Biesbroek, 2020; Delta Programme, 2019;
ICOMOS, 2019). The failure to design and implement climate adaptation
policy not only can lead to conflicts between the heritage sector and
environmental or climate policies in the Netherlands during the imple-
mentation of climate- and water-proof initiatives for the most important
economic and social sectors (Delta Programme, 2019; IenM, 2016) but
also is required if diverse heritage assets are to continue to maintain
their benefits over time. Previous research has argued that heritage
decision-making should apply an approach that allows for integrating
cultural heritage significance or values assessment into climate change
vulnerability or risk assessment (Carmichael et al., 2018; Daly, 2014;
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Sesana et al., 2018; Xiao et al., 2019), assessing possible climate adap-
tation failures and designing actions to minimise failures, preparing for
actions that might be triggered later, monitoring and adjusting actions,
promoting adaptive learning over time and revisiting policy decisions
(Haasnoot et al., 2013; Klijn et al., 2015). Nevertheless, several CH ex-
perts cautioned that such transformation of heritage assets must be just
and inclusive and pay attention to the stakeholders and communities
who could be affected by new standards, regulations and policies.
Reflecting this challenge, greater research attention should be placed on
the relationship of potential trade-offs between economic, environ-
mental and social objectives in heritage transformation. For instance,
there is a need to determine how much transformation of cultural her-
itage is allowed before it loses its heritage benefits, or how to frame the
loss as an opportunity for the evolving heritage management or poten-
tial new benefits in cultural heritage policy subjected to climate change.

3.4. Interrelationships between heritage benefits and heritage
management

We developed a concept diagram (Fig. 4) to show the interrelation-
ships between heritage benefits and cultural heritage management over
time, as well as interrelationships between heritage benefits and climate
policy influence on heritage practice. These interrelationships were
identified from experts’ responses (see Fig. 2 for causation coding
technique) and present the first attempt to identify such interrelation-
ships between heritage benefits and management. Two types of in-
terrelationships were found: (1) bidirectional where the heritage benefit
can affect the heritage management and heritage management can affect
heritage benefit, and (2) unidirectional where heritage benefit can affect
heritage practice. The informational, economic, social and environ-
mental benefits can positively affect heritage management by shaping
heritage management over time (i.e., leading to changing or evolving
management as perceived by many experts). In parallel, the evolving/
changing heritage management can positively affect heritage benefits by
increasing or enhancing the provision of heritage benefits. Similarly,
heritage management that is perceived as both evolving and static can
positively affect all identified benefits and these heritage benefits can
positively affect management over time. Static heritage management is
found to be positively affected only by aesthetic benefits and aesthetic

Economic benefits ‘

Aesthetic benefits ‘

Environmental
benefits
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benefits can affect static management over time. Both aesthetic benefits
as static management are the least transformative dimensions. We also
found that environmental benefits (e.g., reduction in carbon footprint
and greenhouse gas emissions) can drive positive change (i.e., unidi-
rectional relationship) in heritage practice which is or will be influenced
by climate policy.

Note that in this study, we identified only positive interrelationships,
but we recognise that interrelationships can be both positive and
negative.

4. Concluding remarks

Assessments of climate change risks and vulnerabilities for diverse
cultural heritage together with strategies on how to cope with those risks
have been emerging to fill significant knowledge gaps and help inform
current and future cultural heritage decision- and policy-making pro-
cesses (Bertolin and Loli, 2018; Bosher et al., 2019; Fatori¢ and See-
kamp, 2017a; Guzman et al., 2020; Mazurczyk et al., 2018). Yet, the
understanding of linkages between benefits of cultural heritage and
climate change actions are poorly explored. Despite the fact that this
study is based on a purposive expert sample, the novelty of our study lies
in using an emic approach to identify and characterise a multiplicity of
cultural heritage benefits for supporting climate change adaptation and
mitigation actions in the Netherlands. In this respect, diverse cultural
heritage assets do not only play an important role in being a source of
information and knowledge about past societal, economic and envi-
ronmental development, disturbances and disasters, but diverse heritage
assets also play a role in sustaining a shared identity and history and
contributing to more sustainable and resilient economic sectors.

Further multidisciplinary research is required to advance our find-
ings on the potential of Dutch heritage for achieving climate change
actions by expanding the sample size and diversity of experts. Equally
important is the need to reassess experts’ perceptions, knowledge and
attitudes over time in order to mitigate possible conflicts so in heritage
and environmental management as in supporting climate change ac-
tions. Considering the lack of research on how can diverse cultural
heritage types better support climate change adaptation and mitigation
at the global scale, future research could focus on a wide range of in-
ternational, regional and local case studies (longitudinal comparative

4 CHP has changed

«  CHP will change

[ Heritage management over
time

[0 Heritage benefits

Climate policy influence on

No change in CHP o
heritage practice

<> Bidirectional relationship

-—-» Unidirectional relationship

Fig. 4. Concept diagram showing bidirectional relationships (solid arrows) between heritage benefits in green boxes and cultural heritage management (CHM) over
time in blue boxes. Diagram also shows unidirectional interrelationships (dashed arrows) between heritage benefits and climate policy influence on cultural heritage
practice (CHP) in orange boxes. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)
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cases) using deliberative approaches to identify heritage benefits among
multilevel actors, stakeholders and community and indigenous groups.
This would also facilitate discussion and understanding of the different
valuing processes at play in both heritage management and climate
change adaptation and mitigation. Most adaptation and mitigation
policies are approached in isolation from each other, which limits the
potential for synergies or minimises trade-offs across adaptation and
mitigation actions (IPCC, 2014). As shown in the present study, diverse
cultural heritage types can provide examples of possible integrated
climate change management. Thus, it is essential to improve under-
standing of how to effectively mobilise cultural heritage in climate
change mitigation and adaptation policies across various governance,
socio-cultural, and economic settings globally. Bolstering the need for
additional research are the efforts made by the Irish government with its
recent development of climate adaptation policy for cultural heritage
(CHG, 2019).

This study also advances the current understanding of the evolving
or transformative nature of heritage management in the Netherlands, as
well as the understanding of the influence of climate policy on heritage
practice. These findings are not widely addressed in the heritage man-
agement and climate change or environmental literature or policy
documents. Thus, research is needed to analyse the effects of climate
change mitigation and adaptation policies on cultural heritage benefits,
values and practice by using more culturally appropriate approaches
such as values-based and decision-analytic approaches (e.g., Fatoric and
Seekamp, 2017b; Gregory and Trousdale, 2009) and evaluate the
multilevel actors’ transformational skills and capacities, identify limits
and opportunities within existing governance systems and explore di-
mensions of social and climate justice in enabling transformative change
of heritage management and policy in different social and geographic
contexts. We also identified positive interrelationships between heritage
benefits and heritage management, yet further investigation is needed
into understanding the interrelationships between heritage benefits and
management and the mechanisms behind those interrelationships.

From a policy perspective, we suggest that climate change practice
and policy in the Netherlands and in other geographic contexts may
benefit greatly from closer interaction and communication with cultural
heritage stakeholders and multilevel actors so that mutual challenges
and competing priorities (Fatori¢ and Biesbroek, 2020) in trans-
formative climate change policies could be minimised and more holistic
co-production of knowledge could be explored. Ultimately, we hope that
this study will encourage heritage scholars and practitioners globally to
consider climate change actions in their work which could increase
collective action toward low-carbon and climate-resilient development.
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