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Abstract

The European Environmental Caves Outlook (EECO) is a project of the European Cave Protection Commission (ECPC) group of the European
Speleological Federation (FSE). It aims to provide an overview of caves and cavers in European countries from an environmental perspective
and covers the following topics: geological and biological diversity, impacts of human activities, conservation challenges, and cave protection.

The EECO project is organised into three successive stages, the first of which is currently in progress: 1) A 3-page long fact sheet for each coun-
try; 2) A European synthesis presenting the specificities of and convergences between countries; 3) Communication and lobbying actions to
ensure that these results will contribute to a dynamic of cave protection.

In alignment with the UN’s Sustainable Development Goals (SDGs), key insights from the project emphasize the vital role of collaborative
conservation actions, education, and sustainable practices. At this preliminary stage, only a few general trends can be stated: i.e. the diversity
of protection strategies and, due to a lack of policies, the rarity of comprehensive approaches to the diversity of problems and natural and
cultural heritages.

Résumé

Perspectives et enjeux environnementaux pour les grottes d’Europe

Le projet European Environmental Caves Outlook (EECO) est conduit par la Commission de protection des grottes de la Fédération Spéléo-
logique Européenne (FSE). Il vise a fournir, sous l'angle de Uenvironnement, une vue d’ensemble des grottes d’Europe. Il couvre les themes
suivants: diversité géologique et biologique, impacts des activités humaines, enjeux de conservation et protection des grottes.

Le projet EECO est organisé en trois étapes successives, la premiére seulement est en cours: 1) Fiche de 3 pages pour chaque pays ; 2) Synthése
européenne présentant les spécificités et les convergences entre les pays ; 3) Actions de communication et de lobbying pour assurer que ces
résultats contribueront a une dynamique de protection des grottes.

En accord avec les Objectifs de développement durable (ODD) de ’ONU, les premiers résultats soulignent le role essentiel des projets partena-
riaux de protection, de '"éducation et des pratiques durables. A ce stade préliminaire, seules quelques tendances générales peuvent é&tre pro-
posées : la diversité des stratégies de protection et aussi, en raison d’un manque de politiques, la rareté des approches globales de la diversité
des problémes et des patrimoines naturels et culturels.

1. Introduction

The European Environmental Caves Outlook (EECO) is a project collaboration among caving organisations regarding knowledge on envi-
of the European Cave Protection Commission (ECPC) group of the ronmentalissues, cave protection policies, and practices across borders.
European Speleological Federation (FSE) to comprehensively assess Several working groups or actions are dedicated to this concern:

the current environmental status of caves across Europe (https://www.
eurospeleo.eu/ECPC/). The EECO project focuses on geological and bio-
logical diversity, the impact of human activities, and the protection of
underground natural and cultural heritage. The EECO project has been *  The bi-or tri-annual organisation of the EuroSpeleo Protection
in progress since the beginning of 2024. In this paper, we present the Symposium (https://www.eurospeleo.eu/ECPC/esps/);
project’s objectives, adopted method, results obtained in France, and
some preliminary trends observed on a European scale.

The ambition of the EECO project, as one of the actions of the ECPC,

« AEuropean Speleological Chart presenting 10 principles for cave
and karst protection (https://www.eurospeleo.eu/ECPC/charta/);

« The EuroSpeleo Protection Label, awarded yearly to a unique
cave or karst protection project;

is to contribute to a European dynamic of protection of the subterranean + InJan 2020, the FSE launched Clean Up the Dark, a volunteer
environment. This adheres to the ECPC’s objective “to concentrate col- project of the European caving community that focuses on the
lective activities in order to prioritize cave and karst protection within protection of karst underground. The program’s site (https://
the European efforts to preserve natural and cultural heritage”. The ECPC cleanupthedark.org/map/) features data on cave pollution and
is composed of speleologists from the FSE’s 31 member countries and clean up at this time. The site includes polluted/cleaned caves
is organized in several working groups and action teams. in Croatia, Slovenia and Italy.

One of the most important needs identified by the EECP is to foster
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Forthe 2024 World Cleanup Day of the United Nations, the ECPC
wanted to raise public awareness about the efforts being made to
clean up caves. The aims was also to convince a greater number
of cavers of the benefit of this clean-up work. To highlight this
event, ECPC published a report on waste disposal activities in
the caves of 10 European countries (https://www.eurospeleo.
eu/ECPC/wp-content/uploads/2024/09/ECPC_Summary_Wor-
|d-Cleanup-Day_20240920.pdf);

And finally, the EECO project.

Before the EECO project, two major initiatives had already aimed to
compare environmentalissues and protection policies across European
cavities and karst:

Aquestionnaire for the 2021 EuroSpeleo Protection Symposium
aimed to assess the effectiveness of Natura 2000 in protecting
cave biotopes and geotopes. Natura 2000, defined in the European
Union’s Habitats Directive (92/43/EEC), is a network of protected
areas across all 27 EU Member States to protect the most valua-
ble and threatened species and habitats. Most of the included
caves are categorised as habitat Type 8310 (Caves not open to
the public). 20 European countries responded to this survey
(14 members of the European Union and 6 non-members). The
written responses and the discussion at the symposium resulted

2. Materials and methods

The EECO project is organised into three successive stages, the first
of which is currently in progress:

Afact sheet to be completed for each country based on a ques-
tionnaire. The goals for this questionnaire were to design a short,
simple document using standardised language, requiring data
that is reasonably accessible in each country while providing
sufficiently detailed information to understand the specificities
of each country. The resulting fact sheet is approximately 3 pages
long once completed (Figure 2);

AEuropean synthesis presenting the specificities of and conver-
gences between countries. The following topics will be covered:

1. Overview of the current state of European cave environ-
ments, including differences in challenges, opportunities,
and policy responses;

2. Assessmentof the main drivers affecting cave environments
in Europe and emerging challenges (i.e. changes in economic
and social conditions, climate change, new contaminants);

Currentand emerging conservation strategies and policies
(good practices, collective governance, community-based
conservation approaches, holistic approaches, policies and
policy mixes, adaptative management);

4. Education and raising public awareness (Figure 1);
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in the publishing of a paperidentifying both the limits of Natura
2000 and some good practices for cave monitoring activities
(Weigand etal., 2022). An open letter entitled “Natura 2000 is not
enough to protect caves, karst and geoheritage” has also been
sentto Virginijus Sinkevicius, who was at the time the European
Commissioner for the Environment, Oceans and Fisheries. This
letter was signed by Bérbel Vogel, President of the German
Speleological Federation, and Jean Claude Thies, President
of the ECPC (https://www.eurospeleo.eu/ECPC/wp-content/
uploads/2022/09/open-Letter-for-geoheritage-protection_9.pdf).

The Speleomedit (Mediterranean Speleology) project provides
apanoramic view of caves and karst of Mediterranean countries
(DIDONNA & MAURANO, 2021). It is a unique study of caves and
karst providing an information sheet for 22 countries bordering
the Mediterranean Sea. Each fact sheet containsinformation on
caves, karst areas, and the practice of speleology. Environmental
issues are also covered, such as biodiversity and conservation
status, legal status and protection rules.

These initiatives demonstrated the value of such comparative
approaches. Subsequently, the members of the ECPC decided to pursue
a more detailed approach to the threats as well as actions and policies
to protect caves and karst via the EECO project.

5. Environmental monitoring and assessment;

6. Recommendations for future policies, research, protection
projects, and international collaboration.

Communication and lobbying actions to ensure that these results will
contribute to the implementation of more effective and more numerous
cave and karst protection actions and policies

2

Figure 1: Education session. Photo: Comité Départemental de Spéléologie

du Lot



19t International Congress of Speleology and 38° Congresso Brasileiro de Espeleologia - Belo Horizonte 2025 - Vol. |11

Topic ‘

Geological Diversity and Caves

Karst regions (map), types of caves

Information to specify

Cave Protection Status

Existence of a national cave register; laws specific to cave protection and other relevant laws and
regulations; autonomous protection; ratification of relevant international treaties

Underground Geological Heritage Status

Underground impacts of mining, infrastructure

Overvisitation Concerns

Archaeological Heritage Status

Biodiversity Conservation Status

Mineral Resources Management Status

Water Status

Environmental Contaminants Status (microplastics,
heavy metals, trash dumping, etc.)

Importance and localisation; human impacts; legal protection and actions implemented; efficiency

and limits; specific monitoring or research

Monitoring and Research Status

Public Awareness and Education Status

Main activities, benefits and limits, suggestions for addressing new issues

Conclusion and synthesis

Basic Data

Number of caves; karst area coverage; number of subterranean species; number of cavers and

caving organisations

References:

Figure 2: Headings of the EECO national fact sheet

3. Results

The EECO project provides a comprehensive framework for unders-
tanding and addressing cave-related environmentalissues. In alignment
with the UN’s Sustainable Development Goals (SDGs), key insights from
the project emphasize the vital role of collaborative conservation actions,
education, and sustainable practices.

Cave ecosystems in Europe are increasingly recognized as biodiver-
sity hotspots and critical components of natural and cultural heritage.
However, significant threats such as pollution, over-visitation, and climate
change continue to challenge their preservation. Programs like “Clean
Underground” in Croatia and cave-cleaning initiatives in France and Italy,
among other EU countries, demonstrate the effectiveness of grassroots
conservation efforts. These activities not only mitigate pollution but
also foster public engagement and environmental stewardship. For
example, Croatia’s educational campaign targeting elementary school
children has reached over 13,000 students, cultivating a new generation
of conservation advocates.

The Italian Speleological Society (SSI) with the program Puliamo
il Buio (PiB, aka Cleaning Up The Dark), is the annual international
environmental volunteer event, since 2005, where hundreds of speleolo-
gists throughout Italy contribute to cleaning activities with educational
programs developed around the practical activities recorded online,
including a register of sites facing environmental risk (http://www.pulia-
moilbuio.it/cavita-con-Rischi-Ambientali/). In 2018, more than 2,908,394
working hours have been spent underground, and 148 tons of waste
have been safely disposed of. In addition to the cleaning activities in
and outside caves, events such as conferences, presentations and round

4. Discussion

The preservation of cave environments aligns closely with several
SDGs. Consequently, the EECO project, through its focus on cave con-

tables were organized disseminating the message of awareness on the
protection of the caves. This reached an estimated 2,000,000 people in
local populations and visitors of tourist caves. Approximately 45 key
stakeholders are involved, such as public waste management services,
municipalities, environmental associations and local governments
(EuroSpeleo Newsletter December 2018).

The German Speleological Federation (VdHK) is actively involved in
cave conservation, focusing on protecting cave ecosystems, preventing
pollution, mitigating destruction from human activities, and promoting
sustainable practices. They lead initiatives such as clean-up campaigns,
ethical guidelines for caving, and awareness programs. Additionally,
VdHK contributes to the UN Sustainable Development Goals (SDGs) by
prioritizing biodiversity, water protection, education, and climate action
in their conservation efforts.

The French « Conservatoire du milieu souterrain » (https://ffspeleo.fr/
CMS.html) is aninitiative of the FFS. The objectives of the Conservatoire
du milieu souterrain are: 1) to protect vulnerable sites through land
management (purchase, agreements); 2) to promote the richness of the
underground heritage; 3) to raise public awareness of the vulnerability
of the environment; 4) to facilitate the development of knowledge.

On a policy level, the integration of caves into protected area ne-
tworks, such as Natura 2000, highlights progress in legal frameworks.
However, gaps remain, particularly in addressing geodiversity and
underground aquifers—a critical issue given their role in water resour-
ce management. Speleologists’ involvement in pollution monitoring
and waste cleanup underscores the importance of community-driven
conservation.

servation, education, and sustainable practices provides an overview
of the challenges, policies and actions underway in relation to the
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following primary SDGs:

1. SDG 6: Clean Water and Sanitation

« Protecting karst aquifers, which are critical water resources
for many regions.

« Addressing pollution in caves and aquifers caused by human
activities such as agriculture and waste dumping.

2. SDG 13: Climate Action

+ Mitigating theimpacts of climate change on cave ecosystems
by monitoring changes in cave microclimates and biodiversity.

« Promotingsustainable practices that reduce environmental
stress on these ecosystems.

3. SDG 14: Life Below Water

« Protecting anchialine and submerged caves, which are ha-
bitats for unique aquatic species.

« Addressing threats to these ecosystems, such as contamina-
tion and habitat degradation.

4, SDG 15: Life on Land

« Preserving subterranean biodiversity hotspots, including
endemic species like bats, troglobitic insects, and stygobitic
fauna.

+ Enhancing legal frameworks and implementing policies for
the conservation of caves and karst areas.

5. SDG 4: Quality Education

« Raising public awareness and educating communities, par-
ticularly youth, on the ecological importance of caves and
the need for their protection.

« Supporting initiatives like Croatia’s “Clean Underground
Ambassadors” program, which engages schoolchildren to
promote long-term conservation habits.

6. SDG 17: Partnerships for the Goals

« Encouraging cross-border collaborations among speleologis-
ts, policymakers, and local communities to share knowledge,

resources, and best practices.

Supporting international initiatives like the EuroSpeleo
Protection Label to align efforts for cave and karst protection.

The EECOfindings underscore the interconnectedness of these goals,
emphasizing that addressing subterranean challenges requires a holistic
approach. Forinstance, the contamination of karst aquifers, often linked
to surface activities such as agriculture and urbanization (Figure 3), hi-
ghlights the need for integrated water resource management strategies.
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Figure 3: The river of the Foissac Cave is very sensitive to surface pollution
from agricultural practices. Photo: Jean-Frangois Fabriol

Education and public awareness (Figure 4) are pivotal in shifting
societal attitudes toward cave conservation. Initiatives like France’s
“Cave Heritage Days”, Croatia’s “Clean Underground Ambassadors”,
and lItaly’s “Clean Up the Dark” programs for cave cleaning (Figure 5)
illustrate the power of community engagement in fostering environ-
mental responsibility. By educating the public about the ecological and
culturalsignificance of caves, these programs help build a broader base
of support for sustainable conservation practices.

Collaboration among speleologists, policymakers, and local commu-
nities emerges as a recurring theme in effective conservation strategies.
Projects like the EuroSpeleo Protection Label and the European Speleolo-
gical Charta exemplify the benefits of cross-border partnershipsin sharing
knowledge and resources. Moving forward, a more inclusive governance
model that integrates scientific research, traditional knowledge, and
community input will be essential for achieving long-term sustainability.

The need for enhanced monitoring and data collection remains
critical. Current sustainability efforts often lack the resources and
coordination needed for comprehensive environmental assessments.
Establishing standardized protocols for cave and karst monitoring
across Europe could provide valuable insights into the effectiveness of
conservation measures and inform adaptive management strategies.

Figure 4: A panel presenting cave protection precautions to be observed.
Photo: Marie-Clélia Lankester
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Figure 5: Graffitiremoval during Cave Conservation Workshop 2023 Ostuni
Italy. Photo: Emanuela Derossi

5. Conclusion

At this preliminary stage of the project, only a few general trends
can be stated:

.

In most countries, there are no policies specific to caves and
karst, but there are policies (such as the Habitats Directive) which
concern both the surface and the subterranean;

These policies are predominantly sectoral and concern only one
aspect of underground heritage and issues, such as biological,
geological, hydrogeological, archaeological or cultural;

Numerous underground environmental issues are linked to
surface issues (i.e. water pollution caused by human activities
such as agriculture, forestry, urbanisation, extraction of natural
resources, mines and quarries). These global issues are parti-
cularly difficult to take into account because managing them
could require important changes for these economic activities.
A good balance between economic and preservation interests
is often difficult to reach.

Figure 6: Cave cleaning in Italy. Photo: Project Puliamo il Buio. https://
cleanupthedark.org/
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Figure 7: A cave protected with a door leaving a passage for bats. Photo:
Christophe. Bes.

Cavers are involved in a wide range of actions to protect and
restore caves, the most common of which are the cleaning of
caves, education and awareness raising.

Protection strategies are many and varied (Figures 6 and 7). With
regard to over-frequentation and inadequately protective caving
practices, all countries are involved in education and awareness-
-raising activities. Protection measures are more varied, with some
countries making more extensive use of physical closure of caves
(Czech Republic, Italy) than others (France). Rules prohibiting
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or limiting frequentation and certain practices may be difficult
to accept socially and are a conflictual issue in some countries.

« Comprehensive approaches to the diversity of problems and
natural and cultural heritages, based on collective and parti-

cipative governance, are strongly advised by researchers. But
not only are such experiences rare, we also lack the policies,
methods and knowledge to put them in place.

Figure 8: Road marking with strings and walkways to protect the formation. Photo: Philippe Fleury
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