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Abstract: This study develops a climate communication recognition scheme (CCRS) for United Nations
Educational, Scientific and Cultural Organization (UNESCO) World Heritage Sites (WHS), in order
to explore the communicative power of heritage to mobilize stakeholders around climate change.
We present this scheme with the aim to influence site management and tourist decision-making by
increasing climate awareness at heritage sites and among visitors and encouraging the incorporation of
carbon management into heritage site management. Given the deficits and dysfunction in international
governance for climate mitigation and inspired by transnational environmental governance tools
such as ecolabels and environmental product information schemes, we offer “climate communication
recognition schemes” as a corollary tool for transnational climate governance and communication.
We assess and develop four dimensions for the CCRS, featuring 50 WHS: carbon footprint analysis,
narrative potential, sustainability practices, and the impacts of climate change on heritage resources.
In our development of a CCRS, this study builds on the “branding” value and recognition of UNESCO
World Heritage, set against the backdrop of increasing tourism—including the projected doubling of
international air travel in the next 15–20 years—and the implications of this growth for climate change.
The CCRS, titled Climate Footprints of Heritage Tourism, is available online as an ArcGIS StoryMap.

Keywords: climate change; climate communication; mitigation; adaptation; World Heritage; heritage
tourism; carbon footprint; carbon management; ecolabel; environmental product information scheme;
transnational governance

1. Introduction

Heritage tourism represents an important nexus in which cultural heritage resources and
anthropogenic climate change intersect. This is especially the case for efforts pursuing climate
mitigation and climate communication. Tourism is a major contributor to greenhouse gas emissions,
and the tourism industry will require broad changes to operations in order to mitigate climate
change [1–4]. In 2005, the tourism industry (including transport, accommodation, and activities)
was estimated to contribute 5% of global anthropogenic carbon dioxide emissions (with aviation
transport accounting for 40% of this amount, car transport for 32%, and accommodation for 21%) [5–7].
By 2013, tourism accounted for 8% of global greenhouse gas emissions, and previous reports may
have underestimated the contribution [8]. Moreover, tourism is only expected to grow, with carbon
dioxide emissions predicted to increase 135% between 2005 and 2035 [5–7] and international air travel
projected to double in the next 15–20 years [9]. Scholars in tourism studies have turned a spotlight
on global climate change [2,3,10,11], including increasingly sophisticated accounts of the carbon
systems in tourism [12,13] and “carbon management” to mitigate the impacts of climate change from
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tourism [1]. The impetus of our study dovetails with current research in tourism studies on climate
change, but cultural heritage has rarely been the focus of such studies.

Heritage sites and resources feed the trends in the diversification and geographic expansion of
tourism. Indeed, the case of heritage tourism is especially urgent, since according to some estimates
it accounts for approximately half of all tourism [5,14], and it contributes to the destruction of the
resources on which it is based, both presently and, considering projected climate impacts, in the
future. Moreover, taking into account that heritage tourism is one of the principle means for pursuing
economic development through heritage resources, the detrimental impacts of heritage tourism on
heritage resources in light of climate change thus raises the question of whether the use of heritage
tourism for sustainable development is viable.

At the same time, World Heritage has also been picked up by climate scientists and activists as
a flashpoint for taking action on global climate change, given the impacts that climate change will
have on well-known heritage sites beloved by many [15,16]. The Great Barrier Reef has attracted
particular attention, as its status as a World Heritage Site (subject to international treaty law) has been
leveraged to bring the Australian Government to account for its tepid response to climate change
mitigation [17,18]. An explicit focus on cultural heritage in climate action and climate communication
can raise in sharp relief the anthropogenic and long-term character of global climate change. Yet, as the
link between global climate change and loss of WHS is made stronger in the public imagination, trends
in what is called ‘last chance tourism’ [19–22] suggest that WHS impacted by climate change will attract
increasing numbers of visitors, to witness the WHS ‘before it is gone’ or irreparably changed. ‘Last
chance tourism’ often has the paradoxical effect of hastening the deterioration of the site in question,
for example from increasing pollution and greenhouse gas emissions from Antarctic cruise tourism [23]
or the carbon costs associated with polar bear tourism in Churchill, Canada [24].

National governments and local development initiatives often pursue inscription of sites on the
UNESCO World Heritage List because of its performance in attracting international tourism (the
most “costly” of tourism carbon footprints) [25–29]. Indeed, the UNESCO World Heritage List has
exploded to over 1100 properties and counting, overwhelming the List’s original conservation mandate
as national governments seek to attract foreign tourism revenue and foster economic growth through
the World Heritage “brand.” The branding function of World Heritage is powerful and increasingly
central to motivations for inscription [30–33].

WHS around the globe hold a special resonance for the communities residing within or nearby
the sites, the governments that nominate the sites at much expenditure, and the tourists and other
visitors who choose a World Heritage Site as a destination worth visiting. As the world’s cultural
treasures, WHS elicit concern for conservation and sustainability, coupled with a well-known brand
recognition. These two facets of World Heritage—conservation and branding—provide an excellent
vehicle for drawing public awareness and action to the problem of global climate change. Further,
while previous sustainability-oriented work on WHS has focused on “sustainable tourism” [34–36],
social sustainability [37], or site sustainability [38], scholarship on the sustainability of WHS vis-à-vis
climate change remains incipient, especially with respect to the contributions of World Heritage Site
facilities and tourism to the production of greenhouse gases and to incorporating carbon management
as part of site management and heritage management more broadly.

The growth of the World Heritage List to over 1100 sites also tracks a sea change in heritage
management in global contexts more broadly, from management models built around preservation and
conservation to those built around economic development [39,40]. Conservation and development have
been two sides of the same coin since at least the 1940s, with the rise of international cooperation over
heritage resources. However, development is increasingly the raison d’être of heritage management
globally, as state and community interest in using cultural heritage for economic development has
grown, and international development circles have adopted cultural heritage as a socially-responsive
approach to development attuned to sustainability and human capabilities.
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In the following we detail the development of what we call a “climate communication recognition
scheme” (CCRS) for UNESCO WHS, as a tool for using heritage sites to communicate the drivers and
impacts of anthropogenic climate change. The CCRS, titled Climate Footprints of Heritage Tourism, is
available online as an ArcGIS StoryMap at http://www.heritageofclimate.com [41]. While considerations
of climate change are increasingly being incorporated into heritage management practices, including
within WHS nominations, the focus remains on climate-related threats and impacts to heritage resources,
rather than the contributions of heritage sites as drivers of anthropogenic climate change—for example
from site infrastructure, tourism, and land use. We argue for the value of a more holistic response
in heritage management to the challenges of climate change, one that takes into account impacts
alongside fostering adaptive capacity, integrating carbon management practices for mitigation, and
communicating climate change through the public platforms afforded by heritage resources. Given the
relative lack of attention paid to mitigation and climate communication, we focus our efforts in the
CCRS especially on these two dimensions, but impacts and adaptation are also represented.

This holistic approach that we advocate is further reflected in our decision to conceive of the
category of CCRS. We describe CCRS as an extension or elaboration of ecolabels. “Ecolabels” assign
labels to consumer goods (for example, organic and fair trade certification of foods) for the purpose of
communicating the sustainability of a product, but they tend to be one-dimensional and quantitatively
driven. As discussed below, a CCRS expands on ecolabels to provide a more holistic recognition
scheme, and one that is specifically attuned to communicating climate change.

While a CCRS could be developed for any heritage site, in this study we focus on WHS to leverage
the brand recognition of World Heritage—as global heritage conservator—into a “product” or platform
for developing the CCRS. The value of a CCRS for heritage resources is that it offers another frontline
for climate action, as a tool for transnational climate governance. While national governments and
the international (intergovernmental) system continue to show, on the whole, weak and ineffectual
gains in reducing the drivers of climate change, the possibility of advancing climate action through
transnational governance channels shows increasing promise. Through the development of a CCRS as a
transnational governance tool for heritage management and heritage tourism, we aim to highlight how
heritage resources may be mobilized for responding to the challenges of anthropogenic climate change.

2. Materials and Methods

2.1. Identifying a Subset of WHS for Analysis

Recognizing the scale of the World Heritage List—composed of more than 1100 sites and with
additional sites being inscribed every year—we began this study as a pilot project and needed to
identify a subset of sites for analysis and development into the CCRS. We undertook a broad survey
of WHS, and a subset of sites (n = 50) was chosen based on the following considerations: (1) most
visited and iconic sites; (2) sites impacted heavily by climate change (currently or projected); (3) sites
that tell important stories about anthropogenic climate change; (4) sites that have active sustainability
initiatives or programs in progress; and (5) representativeness, for example in geographic distribution
and site types.

Most visited and iconic sites (e.g., Angkor, the Historic Ensemble of the Potala Palace, Lhasa, and
Machu Picchu) were identified through articles in media outlets such as National Geographic and
through surveys conducted by TripAdvisor, a popular source of advice for travelers. These sites were
included so as to increase interest in and relevance of the results of the analysis, and because as some of
the most visited sites they likely generate a disproportionate share of carbon emissions from heritage
tourism compared to other sites on the World Heritage List. Sites most at risk of being impacted by
climate change were identified by drawing on existing studies by UNESCO World Heritage and its
advisory bodies, as well as heritage experts and non-governmental organizations [18,42–45].

Attention to narrative is recognized as an increasingly vital tool for responding to the challenges
of climate change [46,47]. Narratives provide conceptual scaffolding not only for adapting to climate
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change and mitigating its drivers, but also for mobilizing broader conversations about the moral
and ethical foundations of a changing climate, and for individually processing how we face climate
change in dignity, grief, sorrow, and hope. We identified sites with the narrative potential to tell
stories about climate change through a process of qualitative coding [48] of the site descriptions
and site documentation for the WHS [49], and associated literature, and coded for themes related to
climate change. Coding allowed us to draw out those sites that offered especially holistic (integrating
facets such as impacts, adaptation, mitigation, and communication) and visible cases of the nexus of
heritage and climate change, as well as themes that might not be captured in the other categories under
consideration. For example, sites associated with the use of fossil fuels (e.g., Cornwall and West Devon
Mining Landscape, UK) help illustrate the anthropogenic contributions of carbon-based energy sources
to climate change, and sites endangered by conflict influenced by climate change (e.g., Palmyra, Syria)
highlight that impacts on heritage resources are not only natural or environmental (e.g., sea level rise,
increased pest and mold activity) but social too.

Sites with active sustainability practices were identified through an examination of relevant
documentation from UNESCO, academic literature, and through news media coverage [50,51]. Finally,
sites were added to ensure that the subset was representative of the World Heritage List, with regard
to factors such as type, purpose, and geographical location.

The subset of 50 sites was then organized into four subgroups: (a) sites selected for carbon
footprint analysis; (b) sites with narrative potential; (c) sites with active sustainability practices; and
(d) sites most impacted by climate change (see Appendix A). Some WHS were included in more than
one subgroup.

2.2. Calculating Carbon Footprints of Travel

Ten sites were selected for calculating the carbon footprint of travel, chosen to ensure geographic
and site type diversity. This study took a consumer-based approach, which allocates the emissions
from tourism to the tourist, in recognition of the consumer-tourist as the main driver behind
demand [12,13,52,53]. The consumption-based approach estimates the carbon footprint of at minimum
three typical visits (budget, mid-range, and high-end spending) to each of these sites. For some sites,
the carbon footprints for additional kinds of trips was calculated (e.g., cruise vs. land-based trips to
the Galápagos Islands). For the purposes of this study, a typical trip was considered to be one in which
a tourist traveled to a destination only to visit the WHS in question. Broad expenditure categories
that make up the activities of tourists at these sites include local transport, accommodation, restaurant
services, and recreation and leisure services, including heritage tourism activities. Excluded from
the analysis was money spent on retail, such as gifts and souvenirs, and any expenditure related
to travel to the point of departure in the tourist’s home country. The data collected to build out an
itinerary for the trip and calculate expenditures were collected from publicly-available websites used by
travelers for the purpose of planning trips. These include WorldHeritageSite.org, the official UNESCO
World Heritage website, including the individual webpages associated with each site (for identifying
activities), Bookings.com (for collecting accommodation prices), TripAdvisor.com (for collecting price
information for dining and additional activity costs, Google Flights (for identifying common flight
paths), and the International Civil Aviation Organization (ICAO) Carbon Emissions Calculator (for
calculating the carbon footprint of international flights).

The carbon footprints were then calculated using an input–output life cycle assessment (IO LCA)
model. This model uses monetary transactions to approximate all of the material and energy inputs of
a product, good, or service, and their direct and indirect emissions. A United States economy-based IO
LCA model was used to calculate the carbon footprint of tourism to each site, due to the relative ease
of gathering monetary expenditure data, the expansiveness of the model in terms of industry sectors,
and the model’s comprehensiveness in terms of incorporating upstream and indirect emissions in the
carbon footprint (United States industry-based IO LCA 2002 Purchaser Price model). Expenditure
data were assigned to one of the sectors in the model, and emissions for the total expenditure per
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sector were calculated and summed to get the total carbon footprint for each type of visit, excluding
international air travel (Figure 1).
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Figure 1. The average carbon dioxide equivalent (CO2e) emissions for three types of trips to selected
WHS: High-End, Mid-Range, and Budget. For reference, 100 kilograms of CO2e emissions is equivalent
to the carbon sequestered by growing 1.7 tree seedlings for 10 years [54]. For some sites in the CCRS we
calculated multiple kinds of trips for each type (for example, multiple mid-range options using different
forms of transportation), but in the above graph we have averaged these in the relevant expenditure
category (High-End, Mid-Range, or Budget) to simplify the graphical representation.

To improve accuracy, this model was combined with directly calculated emissions data for
international flights, using the ICAO Carbon Emissions Calculator [55]. This calculator employs
industry averages for the various factors that contribute to the carbon footprint of air travel. It takes
into account passenger load factors, passenger-to-cargo ratios, and fuel consumption and calculates
an average fuel burn per economy class passenger. The IO LCA results were added to the ICAO
international air travel results in order to calculate the total carbon footprint of each type of trip to
the WHS, presented in kilograms of CO2e/trip (for an example of one site, depicting travel to Machu
Picchu, see Figure 2).

It should be noted that the model used in this study is limited in its ability to accurately calculate
emissions based on non-U.S. dollar expenditures, and expenditures were adjusted for inflation from
2002 to 2018. We therefore emphasize that the result is an estimated carbon footprint, used for
educational purposes only. Unlike ecolabels, the recognition scheme developed here does not aim
to provide rewards or certification to particular sites with lower carbon footprints, nor does it aim
to set standards for carbon emissions. The recognition scheme uses carbon footprint information to
provide information to the public about the potential general consequences of their travel, in an effort
to increase consideration of climate effects.
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Figure 2. Carbon dioxide equivalent (CO2e) emissions generated in a round-trip flight from a
representative airport city in each country to Cusco, Peru, for the purpose of visiting Machu Picchu.

2.3. Collecting Additional Climate Information

In order to address the narrative potential presented by sites in this subgroup for climate
change communication, a list of a priori themes were developed that may be applied to coding
site documentation. Documentation such as advisory body evaluations, media articles related to
the site, site management plans, UNESCO mission reports, periodic reporting by the State Party,
and other relevant reports were collected from the UNESCO website and other web sources. These
were analyzed using NVivo 12 through a directed approach to content analysis [56]. As analysis
proceeded, additional themes arose, and some themes were combined to clarify patterns. The final
list of themes addressed topics such as conflict, education, environment, climate change impacts,
biodiversity, industrial heritage, public engagement, sustainable development, and transnationalism.
Patterns amongst the data were then drawn out and used as a framework for a brief narrative about
how best to draw a visitor into a story about climate change at the site.

Identification of sustainability practices took place through reviews of site documentation, work
conducted by UNESCO and other researchers, and news media. Sustainability measures considered
include, for example, aggressive action towards increased use of renewable energy, acknowledgment
of the importance of energy audits and reducing energy use, and embracing renewable energy at the
beginning of electrification projects.

Climate change impacts were identified through reviews of site documentation, UNESCO reports,
news media, and academic work. Vulnerabilities to climate change and previously-recorded impacts
of climate change on sites were documented. These focused on the physical, direct impacts of climate
change on the site. Damage caused by conflict related to climate change was not included in this
section (but was considered for the narrative potential of sites).

3. Results

The data on carbon footprints, climate narratives, sustainability practices, and climate change
impacts were imported into ArcGIS Online, a free, open-source, cloud-based mapping tool. The ArcGIS
StoryMaps platform was then used to combine the text, images of sites, and interactive maps to
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create a publicly-accessible platform to present the results of the analysis, developed as a Climate
Communication Recognition Scheme titled Climate Footprints of Heritage Tourism [41]. The StoryMap
interface allows for the creation of interactive web-based platforms built around the presentation of
spatial information through maps. By linking narrative text with photographs and maps of spatial
relationships, StoryMaps are a rich, visually compelling way to present information that engages the
reader and facilitates dissemination [57,58]. ArcGIS StoryMaps are increasingly being used across
fields to communicate information, including in education, public health, museum studies, and
geology [59–62].

The StoryMap developed in this project presents the data collected for each of the subgroups in
two overarching themes: Understanding Your Impact and Telling the Story:

• Understanding Your Impact provides an opportunity to learn about the effects of travel to WHS
through the carbon footprint analysis. This section includes a description of what carbon footprint
analysis is and the methodology for this part of the project. It then provides the results of the
carbon footprint analysis in narrative form for each of ten WHS (Figure 3). Each site description
concludes with an interactive map that shows the carbon cost of international flights to the WHS
from 1 of at least 20 countries, which represent the 20 countries with the greatest carbon emissions
in 2015 [63] and the countries which send the most tourists to the WHS country.

• Telling the Story provides a hub of information about the ways climate change and World
Heritage are related, through climate narratives, sustainability actions, and climate change impacts
(Figure 4). This section of the platform highlights the WHS for each subgroup on a world map,
including the site’s spatial location, photographs, narrative text, and links to more information.
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of the deficits and dysfunction in the international governance of climate change responses.

Increasingly issues or policy problems—like global climate change—that impact heritage
resources and their management extend beyond state jurisdictions. Furthermore, they are poorly
addressed or captured by the traditional international system of state-to-state treaties and treaty-based
intergovernmental organizations, for example by UNESCO World Heritage and its system of
conventions, recommendations, and associated advising bodies. International organizations like
UNESCO are subject to the grindingly slow machinery of national and international governance,
which have proven inadequate to address the rising environmental and social challenges of climate
change. Additionally, some of the deficits in the ability of UNESCO heritage frameworks to respond in
a meaningful way to climate change are baked into UNESCO’s conventions. International agreements
like the UNESCO conventions related to heritage (e.g., the 1972 Convention Concerning the Protection
of the World Cultural and Natural Heritage and the 2003 Convention for the Safeguarding of the
Intangible Cultural Heritage) make no explicit reference to climate change, though the World Heritage
Convention does address threats to heritage sites presented by extreme weather [64]. Indeed, though
scholars and climate activists have explored the extent to which the World Heritage Convention
might be used to compel States Parties to take action on climate change [65,66], others reiterate that
these conventions assert the rights of states to protect their own heritage sites, and do not enforce
obligations to mitigate climate change [67]. Despite the shortcomings of UNESCO World Heritage as
an international governmental body, we do find value in the branding function—as a brand signifying
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global conservation—that UNESCO World Heritage has come to take on, especially in the shift towards
development models of heritage management. This branding function may be usefully developed as a
transnational governance tool: as an ecolabel or, in this case, the development and refinement of an
ecolabel as a CCRS.

Scholars and actors in climate governance are turning to transnational governance as one of the
most promising arenas for climate action [68–70]. Given the limitations of the international system
for cross-border governance and interstate cooperation, developing transnational governance tools
(like ecolabels) offers the opportunity for institutional innovations that better fit heritage management
practices to the challenges of global climate change. The search for institutional innovations in climate
governance is the rationale for this study to develop a CCRS for WHS. More broadly, heritage resources
and heritage practices increasingly cross national borders, underscoring the need for the further
development of heritage management paradigms within transnational frameworks [39,71].

It is important to understand that, across various sectors and contexts, transnational governance
has assumed similar functions as the state and the international system, such as rule-making,
implementation, monitoring, enforcement, and service provision. However, transnational governance is
different from state governments and international system on account of having shed the administrative
and institutional trappings of these governmental bodies. This move from the state/international
to transnational is perhaps best understood as a shift from “governments” to “governance.” This
shift has been ongoing for some time now, as structural adjustments to government under neoliberal
reforms have encouraged the decentralization of state bureaucracies and withdrawal of the state from
social provisioning.

In general, transnational governance is characterized by several key trends: (1) merging of
domestic and international politics; (2) increasing involvement of non-state actors (e.g., individuals,
firms, corporations, and NGOs) in global politics, in providing technical expertise, monitoring, lobbying,
or enforcement; (3) private governance, e.g., the involvement of private foundations in global standards,
such as the Gates Foundation in global health; and (4) new methods for eliciting compliance with
transborder standards, such as ‘naming and shaming,’ capacity building, persuasion, transparency,
and dissemination of best practices [72] (pp. 6–12). Overall, governance mechanisms for organizing
action and eliciting compliance—e.g., through the private sphere, non-governmental organizations
(NGOs), and corporate social responsibility (CSR)—are being sought beyond the international system.

Ecolabels fit squarely within the above trends, as they are typically developed by non-state actors,
represent a form of private governance, and provide a tool for eliciting compliance. Ecolabeling uses a
certification process to assign labels to consumer goods, e.g., organic and fair trade certification of food,
for communicating the sustainability of a product [73–75]. Ecolabels extend to tourism; for example 30%
(128 of 430) of the ecolabels listed in the 2014 Ecolabel Index apply to the tourism industry [74]. In the
context of the tourism industry, these schemes often carry a strong quantifiable and ecological focus.
However, efforts to incorporate cultural, social, and economic aspects of a tourist destination into these
schemes are underway and are often reflected in a more holistic approach to certification processes
known as an “environmental product information scheme” (EPIS) that aim to provide more holistic
ecological information on products and services [75–78]. The emergence of voluntary transnational
governance tools for encouraging and recognizing environmental sustainability has resulted in a
variety of instruments that can collectively be called EPIS. These schemes include mechanisms such
as ecolabels, stewardship certificates, green trademarks, rankings and ratings, codes of conduct, and
standards for reports and declarations, among others [79,80]. Ecolabels and EPIS are employed to
communicate information to consumers, such as quality and sustainability, and reward and promote
goods and services that are environmentally superior in some respect [75]. They provide consumers
with the opportunity to “vote with their wallet” in a manner of environmental policymaking that
extends beyond national governments and borders.

The current study is situated within this literature and, as described above, aims to develop an
environmental product information scheme for communicating climate change at WHS, which we
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have called a “climate communication recognition scheme” (CCRS). This elaboration from an ecolabel
to a more holistic capturing of the various facets of climate change knowledge and responses immanent
in heritage sites is reflected in our choices in designing the CCRS. In addition to the quantitative
measures that typically characterize ecolabels, given in this case by carbon footprint analysis, we have
also chosen to portray other facets of climate change at heritage sites, such as their narrative potential
for communicating the histories of anthropogenic climate change, the sustainability practices being
undertaken at heritage sites, and the impacts of climate change to heritage resources. We consider this
approach a more accurate capturing of the climate communication potential of heritage sites, not only
pursuing carbon management tools like carbon footprint analysis, but also triangulated with social
justice and sustainability issues attendant with heritage sites and global climate change (for example,
exacerbating existing social and economic inequalities, the fundamental and paradoxical inequalities
of climate change between who contributes and who suffers, and the impacts of climate change
for increasing migration, displacement, conflict, and food insecurity). WHS are iconic institutions
representing the cultural riches and creative solutions that societies around the world have produced
in relationship to their environment, so it is important that an ecolabel for WHS is situated within a
holistic context of social, economic, and environmental sustainability and attentive to the social justice
dimensions of global climate change.

One of the limitations of this study is the time-intensive nature of collecting information for each
of the WHS included in the StoryMap. Given the sheer number of sites on the World Heritage List,
expanding the approach taken here to the entire list would require significant time investment and is
probably unrealistic. Plus, taking into account that new sites are inscribed to the World Heritage List
each year, we suggest that any CCRS for WHS should be considered a “living” and provisional labeling
tool rather than an exhaustive one. Therefore, future development of the CCRS beyond our pilot-study
will need to set evaluative rubrics for which WHS should be prioritized over others for inclusion in the
CCRS. The calculation of carbon footprints of travel to the sites is also particularly time-intensive, as it
requires collecting considerable amounts of data from various online sources. A further limitation of
the carbon footprint calculations, in addition to those discussed in the methods section above, is that
these footprints were calculated under the assumption that the tourist was traveling only to the site in
question. Generally, heritage tourism is part of a tourism circuit, in which visitors to a country travel to
several locations on one trip [81].

Following this pilot-study, we plan to continue developing and refining the CCRS for eventual
dissemination amongst heritage managers and specialists as well as the general public. In addition
to increasing the number of sites represented in the CCRS, we also intend to continue building out
the narrative descriptions for each site, especially to underscore the holistic nexus of climate impacts,
adaptive capacity, carbon management and other mitigatory actions, and climate communication
opportunities that exist, or have the potential to exist, at every site. A holistic approach to climate
change in site management, heritage management, and public engagement with heritage sites will
offer better opportunities and strengthen resilience for responding to the challenges of climate change.
Furthermore, our work with the CCRS mirrors broader developments in formalizing the inclusion of
climate considerations in heritage management, and though these trends are still primarily focused
on impacts and adaptation, such analyses and instruments as provided here may be of interest in
strengthening and institutionalizing climate change responses within heritage site management and
heritage management more broadly.

Overall, we offer this study as an example of the development of transnational governance
tools in heritage management for addressing climate change, and we recommend further research
and initiatives in this direction. As we develop in this study, an ecolabeling scheme for WHS that
communicates the holistic facets of climate change could influence consumer/tourist choices and site
management for a well-known “brand” of tourism sites that trades on global awareness and global
conservation. We urge further development of transnational tools for heritage management in order to
meet the climate crisis. The ineffectiveness of climate action within the international system behooves
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stakeholders of heritage resources to pursue sustainable development and sustainable tourism via
low-carbon economic growth and to innovate and incorporate transnational tools for responding to
climate change, which will serve to “fill in the gaps” or provide supportive scaffolding to international
and national heritage policies and practices.
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Appendix A

Subgroups of WHS chosen for climate communication recognition scheme Climate Footprints of
Heritage Tourism (some sites are included in more than one subgroup):

(a) Carbon Footprint Analysis

1. Borobudur Temple Compounds
2. Galapágos Islands
3. Hanseatic Town of Visby
4. Historic Bridgetown and Garrison
5. Historic Sanctuary of Machu Picchu
6. Kakadu National Park
7. Masada
8. Nubian Monuments from Abu Simbel to Philae
9. Robben Island
10. Statue of Liberty

(b) Sites with Narrative Potential

11. Angkor
12. Cornwall and West Devon Mining Landscape
13. Golden Mountains of Altai
14. Great Barrier Reef
15. Ironbridge Gorge
16. Kuk Early Agricultural Site
17. Land of Olives and Vines
18. Mapungubwe Cultural Landscape
19. Mesa Verde National Park
20. Palmyra
21. Petra
22. Royal Hill of Ambohimanga
23. Tassili n’Ajjer
24. Timbuktu

http://www.heritageofclimate.com
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(c) Sites Pursuing Sustainability Practices

25. Costiera Amalfitana
26. Ferrara, City of the Renaissance, and its Po Delta
27. Galapágos Islands
28. Golden Mountains of Altai
29. Great Barrier Reef
30. Hanseatic Town of Visby
31. Historic Centre of Oaxaca and Archaeological Site of Monte Albán
32. Loire Valley between Sully-sur-Loire and Chalonnes
33. Old and New Towns of Edinburgh
34. Petra
35. Rice Terraces of the Philippine Cordilleras
36. Robben Island
37. Routes of Santiago de Compostela (Camino de Santiago)
38. Taj Mahal

(d) Sites Most Impacted by Climate Change (Current and Projected)

39. Agave Landscape and Ancient Industrial Facilities of Tequila
40. Ancient Ksour of Ouadane, Chinguetti, Tichitt and Oualata
41. Borobudur Temple Compounds
42. Cilento and Vallo di Diano National Park with the Archaeological Sites of Paestum and Velia, and

the Certosa di Padula
43. Coffee Cultural Landscape
44. Cornwall and West Devon Mining Landscape
45. Costiera Amalfitana
46. Ferrara, City of the Renaissance, and its Po Delta
47. Galapágos Islands
48. Golden Mountains of Altai
49. Great Barrier Reef
50. Historic Bridgetown and Garrison
51. Historic Sanctuary of Machu Picchu
52. Historical Complex of Split with the Palace of Diocletian
53. Hoi, An Ancient Town
54. Ibiza, Biodiversity and Culture
55. Kakadu National Park
56. Landscape of the Pico Island Vineyard Culture
57. Lavaux, Vineyard Terraces
58. Medina of Essaouria (Mogador)
59. Mesa Verde National Park
60. Ouadi Qadisha (the Holy Valley) and the Forest of the Cedars of God
61. Port, Fortresses and Group of Monuments, Cartagena
62. Rice Terraces of the Philippine Cordilleras
63. Robben Island
64. Ruins of Kilwa Kisiwani and Ruins of Songo Mnara
65. Saloum Delta
66. SGang Gwaay
67. Statue of Liberty



Climate 2020, 8, 38 13 of 16

68. Timbuktu
69. Venice and its Lagoon
70. Viñales Valley
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