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tional programs and sustainable development in UNESCO Global Geoparks. Through a review of
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The research emphasizes how such initiatives support sustainable development and provide
new perspectives on educational tourism. To accomplish this, a systematic literature review
Literature review was conducted to analyze relevant publications collected from the Scopus database from
Conservation 2000 to 2023. The review emphasizes UNESCO Global Geoparks' potential to advance sustain-
Geoeducation able practices through experiential learning and interdisciplinary approaches. The main chal-
Geotourism lenges identified are: i) balancing conservation with development, ii) strengthening
educational infrastructure, and iii) increasing local engagement in educational initiatives. Rec-
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adapting approaches to meet the diverse needs of learners. This review makes a significant
contribution to understanding the dynamic and expanding role of UNESCO Global Geoparks
in advancing education and sustainable development. It offers crucial insights and actionable
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1. Introduction

The geopark concept emerged in the late 1990s to protect the Earth's geological heritage and promote sustainable local devel-
opment in areas with significant natural features. This aligns with the global shift toward sustainable development, particularly
following “The Future We Want” conference, which introduced the Sustainable Development Goals (SDGs) (UNESCO, 2014).
These goals integrate environmental, social, and economic priorities. Chapter 36 of Agenda 21: Programme of Action for Sustainable
Development has emphasized the need to realign education toward sustainable development, focusing on four principles: improv-
ing basic education, reorienting education toward sustainability, developing public awareness, and providing training.
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Fig. 1. Systematic literature review methodology.
Source: Author elaboration.

Before the SDGs, the United Nation's International Environmental Education Programme (1975-1995)—a joint effort led by the
United Nations Educational, Scientific and Cultural Organization (UNESCO) and the United Nations Environment Programme
(UNEP)—1laid the foundation for Education for Sustainable Development, aiming to raise environmental awareness. Education
for Sustainable Development equips individuals with the knowledge, values, and skills to build a sustainable future (Leicht,
Heiss, & Byun, 2018). UNESCO (2014) later reinforced education's central role in achieving sustainability. The follow-up Global Ac-
tion Programme (GAP) has emphasized two priorities: reorienting education for sustainability and integrating learning across de-
velopment agendas.

UNESCO (2015) regards education as a public good, involving educators, civil society, and governments in ensuring lifelong
learning for all. SDG 4 specifically promotes inclusive, equitable quality education, but education is also a core element in achiev-
ing other SDGs related to health, economic growth, consumption, climate action, and biodiversity.

The first official geopark, Vulkaneifel in Germany (1989), led to the creation of the European Geoparks Network (EGN). In
2004, the Global Geoparks Network (GGN) expanded to include non-European regions (UNESCO, 2016). Since 2015, geoparks
have been part of the UNESCO International Geoscience and Geoparks Programme (IGGP), serving as models for territorial sus-
tainable development, geoconservation, and local involvement in land-use planning (UNESCO, 2015). UNESCO defines a
UNESCO Global Geopark as single, unified geographical areas where sites and landscapes of international geological significance
are managed with a holistic concept of protection, education, and sustainable development. Brilha (2018) later reinforced this
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Fig. 2. Distribution of UNESCO Global Geoparks.
Source: UNESCO, 2025.

view, highlighting geoparks by their commitment to education, conservation, and sustainable development, centered on geological
heritage of international value.

At the 2015 Congress on Sustainable Tourism +20 held in the Basque Country, experts stressed the need for tourism to reduce
environmental and cultural impacts while supporting biodiversity, cultural heritage, climate action, and local empowerment
(UNESCO, 2015). In line with this, geoparks prioritize two core strategies: geotourism and environmental education (Stoffelen,
2020). Educational programs are designed for all age groups, promoting awareness of geological heritage and its links to natural
and cultural values. As van Loon (2008) emphasizes, both formal and non-formal education are essential for advancing geocon-
servation and sustainability.

This study explores the role of educational programs in advancing sustainable development in UNESCO Global Geoparks. By
reviewing current literature, we examine the content, methods, and impact of geopark education, particularly how it supports
SDGs. This research also identifies knowledge gaps and proposes directions for future studies, focusing on the evolving role of ge-
oparks in sustainability education and educational tourism. This study addresses the following key questions:

(1) What are the primary goals and perspectives that shape educational initiatives within UNESCO Global Geoparks?

(2) What strategies, methods, and tools are being employed by UNESCO Global Geoparks to enhance educational experiences?
(3) What are the fundamental aspects of these educational processes?

(4) How do UNESCO Global Geoparks contribute to sustainable development through their educational programs?

2. Material and methods

This study uses a systematic literature review methodology, as summarized in Fig. 1. Articles were sourced from the Scopus
database, which provides access to a wide range of peer-reviewed journals, conference proceedings, and books, along with
tools for analyzing research trends. The review covered the period from 2000 to 2023, reflecting the rapid expansion of
UNESCO Global Geoparks and the growing body of related research. An initial search using the main keyword “geopark” and
its synonyms in titles, abstracts, and keywords (see below) yielded 1,261 documents.

After applying filters for language (English), document type (articles, reviews, book chapters, and conference papers), and re-
moving duplicates, 1,096 sources remained. These documents were further screened by title and abstract. Only those directly re-
lated to UNESCO Global Geoparks were retained; publications on aspiring geoparks, national geoparks, or protected areas were
excluded.

The next stage involved reading full texts to assess relevance. Articles focusing purely on scientific content without links to
education or tourism were removed. Ultimately, 94 publications were selected for in-depth analysis. Findings are organized
around four research questions: (1) the core goals and perspectives of geopark education; (2) the strategies, tools, and innovative
methods used; (3) the educational impact on learners; and (4) how geoparks contribute to sustainable development through ed-
ucation. These sections reveal how education in geoparks intersects with sustainable tourism, while also addressing ongoing chal-
lenges and proposing recommendations for future improvement.

This review highlights current findings and areas requiring further research, offering guidance for future inquiry and practical
implementation. A content analysis was conducted to identify recurring themes. A major limitation in the literature is the absence
of standardized documentation on educational practices in geoparks. While links to sustainability goals are frequently claimed,
few studies critically assess how these initiatives drive sustainable outcomes. This lack of clarity underscores the need for deeper
analysis of educational strategies and their real impact.

3. Results

Since joining the International Geoscience and Geoparks Programme (IGCP), UNESCO Global Geoparks have grown rapidly
worldwide. As of November 2022, there were 213 UNESCO Global Geoparks across 48 countries, with more in development
(UNESCO, 2023). Of these, 110 were located in Europe, 83 in Asia-Pacific, 5 in North America, 12 in South America and the Ca-
ribbean, 2 in Africa, and 1 in Oceania (Fig. 2).
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Table 1
UNESCO Global Geoparks by country based on case studies.
Country UNESO Global Geopark Country UNESCO Global Geopark
Brazil Seridé UNESO Global Geopark Italy Sesia Val Grande UNESO Global Geopark
Brazil Southern Canyons Pathways UNESO Global Geopark Japan Itoigawa UNESO Global Geopark
Brazil Araripe UNESO Global Geopark Japan Izu Peninsula UNESO Global Geopark
China Yimengshan UNESO Global Geopark Japan Hakusan Tedorigawa UNESCO Global Geopark
China Huangshan UNESO Global Geopark Japan Muroto UNESO Global Geopark
China Dunhuang UNESO Global Geopark Malaysia Langkawi UNESO Global Geopark
China Danxiashan UNESO Global Geopark Mexico Mixteca Alta,0axaca UNESO Global Geopark
China Fangshan UNESO Global Geopark Mexico Comarca Mirera, Hidalgo UNESO Global Geopark
China Hong Kong UNESO Global Geopark Netherlands De Hondsrug UNESO Global Geopark
China Xiangxi UNESO Global Geopark Peru Colca y Volanoes de Andagua UNESO Global Geopark
Croatia Papuk UNESO Global Geopark Poland Muskauer Faltenbogen/Luk Muzakowa UNESO Global Geopark
(Germany and Poland)
Czech Bohemian Paradise UNESO Global Geopark Poland Holy Cross Mountains UNESO Global Geopark
Republic
France Luberon UNESO Global Geopark Portugal Azores UNESO Global Geopark
France Chablais UNESO Global Geopark Portugal Naturtejo UNESO Global Geopark
France Monts d'Ardéche UNESO Global Geopark Portugal Arouca UNESO Global Geopark
France Haute-Provence UNESO Global Geopark Portugal Estrela UNESO Global Geopark
France Causses du Querey UNESO Global Geopark Portugal Terras de Cavaleiros UNESO Global Geopark
Finland Rokua UNESO Global Geopark Romania Hateg Country UNESO Global Geopark
Germany  Vulkaneifel UNESO Global Geopark Russia Yangan-Tau UNESCO Global Geopark
Germany  TERRA.vita UNESO Global Geopark Serbia Djerdap UNESO Global Geopark
Germany  Swabian Alb UNESO Global Geopark Spain Lanzarote and Chinijo Islands UNESO Global Geopark
Germany  Muskauer Faltenbogen/tuk Muzakowa UNESO Global Geopark  Spain Las Loras UNESO Global Geopark
(Germany and Poland)
Greece Lesvos Island UNESO Global Geopark Spain Villuerca Ibores Jara UNESO Global Geopark
Iceland Katla UNESO Global Geopark Spain Molina-Alto Tajo UNESO Global Geopark
Indonesia  Toba Caldera UNESO Global Geopark Spain Sierra Norte de Sevilla UNESO Global Geopark
Indonesia  Belitong UNESO Global Geopark Spain Maestrazgo UNESO Global Geopark
Indonesia  Ciletuh-Palabuhanratu UNESO Global Geopark Spain Cabo de Gata-Nijar UNESO Global Geopark
Iran Qeshm Island UNESO Global Geopark South Korea Mudeung UNESO Global Geopark
Iran Tabas UNESO Global Geopark South Korea Jeju Island UNESO Global Geopark
Ireland Cuilcagh Lakelands UNESO Global Geopark (formerly Marble Thailand Satun UNESO Global Geopark
Arch Caves)
Ireland Burren and Cliffs of Mother UNESO Global Geopark Tunisia South East Tunisian UNESO Global Geopark
Ireland Copper Coast UNESO Global Geopark Turkey Kula-Salihli UNESO Global Geopark
Italy Beigua UNESO Global Geopark Uruguay Grutas del Palacio UNESO Global Geopark
Italy Rocca di Cerere UNESO Global Geopark United Black Country UNESO Global Geopark
Kingdom
Italy Tuscan Mining Park UNESO Global Geopark Vietnam Dong Van Karst Plateau UNESO Global Geopark
Italy Cilento, Vallo di Diano e Alburni UNESCO Global Geopark

Source: Author elaboration.

Most analyzed articles focused on a single UNESCO Global Geopark, while some covered multiple sites. Specifically, 94 articles
examined 72 UNESCO Global Geoparks across 32 countries (Table 1), with others addressing UNESCO Global Geoparks globally in
broader studies. For example, Catana and Brilha (2020) surveyed all UNESCO Global Geoparks to study their role in promoting
geoscience education.

This study covers 33.8% of all registered UNESCO Global Geoparks at the time. Of these, 54% were in Europe, 33% in Asia, 11%
in South and Central America, and only 2% in Africa, highlighting Europe's dominant share and limited presence in Africa. The re-
viewed articles provide key insights addressing four research questions, highlighting the goals, strategies, and methods that
UNESCO Global Geoparks use to enhance education and promote sustainable development (Table 2).

3.1. Perspectives and goals on education in UNESCO Global Geoparks

Educational initiatives within UNESCO Global Geoparks emphasize the integration of geoeducation and geotourism as essential
tools for promoting sustainable development and geoconservation (Guillén Martin & Mateo Mederos, 2023; Aleksova et al., 2024;
Chen et al., 2022; Stolz & Megerle, 2022; Valente et al., 2020; Xu & Wu, 2022). Geoeducation centers on understanding the Earth's
history and the impact of abiotic factors on human development (Farsani, Coelho, & Costa, 2011). To enhance learning, many
UNESCO Global Geoparks focus on raising awareness of geological heritage and fostering geoconservation through interactive,
science-based education (Pérez-Romero et al., 2023). For instance, mineral sites are frequently used as key educational resources
(Martinez-Martin & Marifioso, 2023; Poros & Sobczyk, 2021; dos Santos Costa et al., 2024), while volcanic sites provide rich nar-
ratives linking natural history to conservation efforts (Becerra-Ramirez et al., 2020; Jéhannesson et al., 2023; Lima & Meneses,
2023; Parkes et al., 2021; Raynal et al., 2023). Preserving geodiversity and promoting sustainable geotourism are core objectives,
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Table 2
Articles analyzed in relation to research questions.

Author(s) and year Findings
Q1

03

Ajayebi and Amrikazemi (2023)

Alcald and Cobos (2021)

Aleksova, Vasiljevi¢, and Nemeth (2024)

Alfaro et al. (2021)

Arrasyid et al. (2021)

Azman, Halim, Liu, and Komoo (2011)

Balen, Schneider, Petrinec, Radoni¢, and Pavi¢ (2023)
Becerra-Ramirez et al. (2020)

Bert et al. (2022)

Biot, Martins, Pelissie, and Vautrin (2023)

Bollati et al. (2023)

Brilha (2018) v
Brocx et al. (2022)

Cai, Wu, Han, and Chu (2019)

Cai, Han, Wu, and He (2020)

Cheablam, Tansakul, Nantakat, and Pantaruk (2021)

Chen et al. (2022)

Cheung, Fok, and Fang (2014)

Coster and Legal (2021)

Csiki-Sava, Csiki-Sava, and Andrasanu (2021)

da Gléria Garcia, Queiroz, and Mucivuna (2022)

Demir and Aytag (2023)

dos Santos Costa, do Nascimento, and da Silva (2024)

Fara et al. (2021)

Farsani, Lima, Eusébio, Costa, and Coelho (2013)

Farsani, Coelho, Costa, and Amrikazemi (2014)

Fernandes, Tracana, Castro, and Fernandes (2021)
Fernandez Alvarez (2020)

Ferreira and Valdati (2023)

Fischer, Chellouche, Lockley, and Meyer (2021)

Fischer et al. (2021)

Frey (2021)

Gatka (2023)

Garcia and Donaire (2023)

Garcia-Sanchez et al. (2021)

Giardino et al. (2022)

Ginting, Rahman, Nasution, and Dewi (2021)

Guillén Martin and Mateo Mederos (2023)
Gutiérrez-Marco and Storch (2021)

Han, Wu, Tian, and Li (2018)

Henriques, Canales, Garcia-Frank, and Gomez-Heras (2019)
Huisman and Roelfs (2021)

Ibrahim, Abdul-Halim, Ishak, and Hassan (2021)

Jeon, Koh, and Southcott (2023) v
J6hannesson, Sigmundsdéttir, and Sigursveinsson (2023)

Justice (2018)

Kim and Lim (2019)

Kusumah, Wahyudin, Purbalakseto, and Utami (2023) v
Lee and Jayakumar (2021)

Lima and Meneses (2023)

Magliacani and Francesconi (2022)

Mammadova, Redkin, Beketova, and Smith (2022)
Martinez-Martin, Ester Marifioso, Rosado-Gonzalez, and Sa (2023)
Martinez-Martin and Marifioso (2023)

Martinez-Frias, Mederos, and Lunar (2017)

Martinez-Martin and Marifioso (2023)

Mehdipour Ghazi, Hamdollahi, and Moazzen (2021)

Mencl, Mikulds, and Nedvédicka (2021)

Muslim, Zakaria, Sophian, Haerani, and Yamaoka (2019)
Naydenov (2022)

Palacio Prieto, Fernandez de Castro Martinez, and Gonzalez (2019)
Parkes, Gatley, and Gallagher (2021)

Paskova, Zelenka, Ogasawara, Zavala, and Astete (2021) v
Pereira and Pereira (2020) v
Pérez-Romero, Alvarez-Garcia, Flores-Romero, and Jiménez-Islas (2023) v
Perotti et al. (2020) v v v 4
Petrovic et al. (2023) v v v
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Table 2 (continued)

Author(s) and year Findings
Q1

S

Q3

'52

Pijet-Migon and Migof (2021)
Poros and Sobczyk (2021) v
Raynal, Defive, Klee, Buso, and Laporte (2023)

Rios Reyes, Muifioz-Quintero, and Acevedo-Charry (2022)

Rosado-Gonzalez, Sa, Luis, and Palacio-Prieto (2020) v
Rossi, Queiroz, and Bourotte (2022) v
Ruhimat, Arrasyid, Raka Moch Isya, Ubad Abdullah, and Siti Logayah (2021)
Sa and Rocha (2020)

Sanchez Fabian, Salman, and Rojas (2021)

Setianata, Aidi, and Gunawan (2020)

Silva and Sa (2018)

Stolz and Megerle (2022)

Swierkosz, Kozma, Reczyfiska, and Halama (2017)

Syaifudin, Hendarmawan, and Novianti (2022)

Turner (2006)

Valente, Santo, Guida, and Santangelo (2020)

Valente et al. (2021)

Varriale, Genovese, and Aldighieri (2022)

Wang and Zouros (2021)

Wang, Li, and Han (2023)

Worton, Prosser, and Larwood (2021)

Xu and Wu (2022)

Yahya Sheibani and Zamanian (2023)

Zouros (2016)
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Note: Q1: goals; Q2: strategies; Q3: educational aspects; Q4: sustainable development.
Source: Author elaboration.

typically achieved through community engagement and scientific communication (Alfaro et al., 2021; Azman et al., 2011; Biot
et al., 2023; Brocx et al., 2022). Fossil sites similarly communicate Earth's biological heritage while promoting sustainable tourism
through scientific interpretation and visitor engagement (S4, Pereira, Rabano, & Gutiérrez-Marco, 2021; Cheablam et al,, 2021;
Coster & Legal, 2021; Turner, 2006).

Beyond site-specific education, several UNESCO Global Geoparks advocate science popularization via educational tourism, fos-
tering cultural exchange and participatory pedagogy to deepen experiential learning (Fernandes, Castro, & Tracana, 2021). They
employ inductive, hands-on teaching methods to promot a holistic understanding of geopark heritage (Giardino et al., 2022;
Paskova et al,, 2021) and broaden public engagement (Wang et al.,, 2022; Frey, 2021). The Estrela UNESCO Global Geopark's Sci-
ence and Education Network illustrates this approach, connecting citizens, museums, communities, and tourism, strengthening
sustainability through collaborative learning (Fernandes et al., 2021). Efforts to integrate scientific pedagogy into geotourism
have also expanded, with evidence-based planning addressing themes such as water management, biodiversity, and natural disas-
ters (Bert et al., 2022; Han et al., 2018; Roelfs & Huisman, 2021; Rossi et al., 2022; Wang et al., 2022). The Jeju Island UNESCO
Global Geopark exemplifies this through curriculum-based programs and interactive visitor centers designed to foster sustained
educational engagement (Han et al., 2018).

A bottom-up management approach, involving local communities and stakeholders in decision-making and co-management, is
widely recognized as essential for sustainable development and education within UNESCO Global Geoparks (Brocx et al., 2022;
Jeon et al., 2023; Magliacani & Francesconi, 2022; Arrasyid et al., 2021; Muslim et al., 2019). Scientific communication through
geotourism also supports these educational efforts, particularly when grounded in community engagement (Biot et al., 2023;
Brocx et al., 2022; Alfaro et al., 2021).

In terms of goals, UNESCO Global Geopark projects typically focus on enhancing geoconservation (Becerra-Ramirez et al., 2020;
Garcia & Donaire, 2023; Garcia-Sanchez et al.,, 2021; Guillén Martin & Mateo Mederos, 2023; Rossi et al., 2022; Wang & Zouros,
2021), promoting sustainable heritage management (Han et al., 2018; Jeon et al., 2023; Wang & Zouros, 2021), and leveraging
geoheritage for educational and tourism purposes (Becerra-Ramirez et al., 2020; Biot et al., 2023; Perotti et al., 2020; Cai, Wu,
Han and Chu, 2019; Zgtobicki, Nowak, Baran-Zgtobicka, & Gluszek, 2024). These initiatives seek to describe geological significance,
develop sustainable geotourism, and increase local involvement through education (Petrovic et al,, 2023).

Many UNESCO Global Geoparks also prioritize assessing geosite use for education and tourism, while exploring public percep-
tions of geoheritage to raise awareness in both natural and cultural contexts (Carlos Gutiérrez-Marco, & Storch, 2021; Alfaro et al.,
2021; Biot et al,, 2023; Giardino et al,, 2022; Muslim et al., 2019; Rossi et al., 2022). The integration of Education for Sustainable
Development into geoeducation programs is increasingly emphasized (Catana & Brilha, 2020) as illustrated in Terras de Cavaleiros
UNESCO Global Geopark, where workshops and school outreach tackle climate change and local sustainability themes (Pereira &
Pereira, 2020).
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Fig. 3. Frequency of educational activity types documented across UNESCO Global Geoparks.
Source: Author elaboration.

3.2. Strategies for enhancing education in UNESCO Global Geoparks: Methods, modes, and tools

Key strategies for enhancing education in UNESCO Global Geoparks emerge across the reviewed articles (Fig. 3), including spe-
cialized centers, interactive learning experiences, innovative interpretation methods, interdisciplinary approaches, and community
collaborations. UNESCO Global Geoparks worldwide have launched innovative educational initiatives to engage diverse groups—
including tourists, students, and local communities—by combining scientific knowledge with experiential learning. In Langkawi
UNESCO Global Geopark, for example, these programs showcase regional geoheritage and foster sustainable tourism through in-
clusive and meaningful education (Azman et al, 2011).

3.2.1. Specialized centers

Museums, visitor centers, and interpretive sites are central to education in UNESCO Global Geoparks, showcasing geological,
cultural, and natural heritage. Huangshan UNESCO Global Geopark, for instance, has a geodiversity-focused museum and cultural
centers such as the Huangshan Institute of Calligraphy and Painting (Han et al., 2018). Portuguese UNESCO Global Geoparks use
interpretative centers to raise awareness of environmental sustainability (Silva & Sa, 2018). Las Loras UNESCO Global Geopark of-
fers paleontology workshops (Sanchez Fabian et al,, 2021), and Itoigawa UNESCO Global Geopark's GeoStation GeoPal features a
public, family-friendly visitor center and diorama gallery showcasing life-like, 3D scenes (Lee & Jayakumar, 2021).

Thematic museums in UNESCO Global Geoparks demonstrate the link between geodiversity and biodiversity (Rios Reyes et al.,
2022; Roelfs & Huisman, 2021). Some include outdoor geological exhibits such as those devoted to mining (Mehdipour Ghazi,
Hamdollahi, & Moazzen, 2021; Parkes et al., 2021). Copper Coast UNESCO Global Geopark in Ireland creates a mining museum
to show how society historically utilized Earth's resources (Martinez-Martin & Marifioso, 2023). Bohemian Paradise UNESCO
Global Geopark includes stonemasonry and archaeological heritage museums within its geo-itinerary, planned travel route
(Mencl et al., 2021; Valente et al., 2021). The Natural History Museum in Lesvos Island UNESCO Global Geopark showcases the
Aegean geological history (Wang & Zouros, 2021) while the geology museum of Luberon UNESCO Global Geopark presents the
territory's geological history to educate the public (Coster & Legal, 2021).

3.2.2. Interactive learning experiences
Many UNESCO Global Geoparks offer interactive exhibits, including hands-on activities and multimedia presentations, as seen
in Papuk UNESCO Global Geopark (Balen et al., 2023), Huangshan UNESCO Global Geopark (Han et al., 2018), Tabas UNESCO
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Global Geopark (Yahya Sheibani & Zamanian, 2023), and TERRA.vita Geopark (Fischer et al,, 2021). In Causses du Quercy UNESCO
Global Geopark, 3D-printed skulls are used in the “We Lost Our Head” project to address aspects of the ecology of the animals
(Biot et al., 2023), while 3D reconstructions help explain geology in Cilento, Vallo di Diano and Alburni UNESCO Global Geopark
(Valente et al., 2020), and Mudeung UNESCO Global Geopark offers virtual 3D field trips (Kim & Lim, 2019). Fangshan Museum in
Fangshan UNESCO Global Geopark uses 4D films and virtual reality to teach Earth science in an engaging manner to visitors
(Wang & Zouros, 2021).

Guided field trips such as those in Sesia Val Grande UNESCO Global Geopark (Giardino et al., 2022) and geotrails, for example,
those in Jeju Island UNESCO Global Geopark (Jeon et al., 2023), incorporating QR codes, and interactive panels to enhance the
learning experience. The COVID-19 pandemic also accelerated the adoption of virtual geotours and 360° maps, with mobile
apps supporting remote learning during this period (Kim & Lim, 2019; Ginting et al., 2021; Martinez-Martin et al. 2023;
Ruhimat, Arrasyid, Raka Moch Isya, Ubad Abdullah, & Siti Logayah, 2021).

Educational trails, such as geotrails in Mixtecan Alta UNESCO Global Geopark (Palacio Prieto et al., 2019), Monts d'Ardéche
UNESCO Global Geopark (Fara et al., 2021; Raynal et al., 2023), Cabo de Gata-Nijar UNESCO Global Geopark (Garcia & Donaire,
2023), and Muskauer Faltenbogen/Luk Muzakowa UNESCO Global Geopark (Swierkosz et al., 2017), are widely used for self-
guided learning and public education. Activities such as field trips, geo-itineraries, fossil workshops, and geo-events offered by
Holy Cross Mountains UNESCO Global Geopark (Gatka, 2023) and Sesia Val Grande UNESCO Global Geopark (Bollati et al.,
2023; Bollati, Rossi, & Viani, 2023) blend geology with physical education, history, and environmental awareness to support
long-term sustainability outcomes. Adventure-based education—including geo-climbing, geo-trekking, and geo-biking tours led
by experts —also addresses issues such as climate challenges (Cai et al., 2020; Jeon et al., 2023; Valente et al., 2020). In France,
Chablais UNESCO Global Geopark created a ski-based treasure hunt using a card game to guide participants in discovering geoher-
itage, local curiosities, and anecdotes along their route (Justice, 2018).

3.2.3. Innovative interpretation methods

Some UNESCO Global Geoparks provide tailored programs such as school programs and teacher training. Mudeungsan UNESCO
Global Geopark, for example, offers a 3D panoramic virtual reality program on its website, allowing for virtual geological field trips
for students when in-person visits are not possible (Kim & Lim, 2019). Programs such as “Citizens of the Park” in Beigua UNESCO
Global Geopark foster local identity (Brocx et al., 2022), while “I am a Geoparker” in Lesvos Island UNESCO Global Geopark sup-
ports youth storytelling (Wang & Zouros, 2021). Kula-Salihli UNESCO Global Geopark also offers natural disaster education
through its “Geopark Education at School” program (Demir & Aytac, 2023). Collaborations with universities, such as the Eras-
mus+ “GEOclimHOME” project (Giardino et al., 2022), support interdisciplinary climate education. Portuguese UNESCO Global
Geoparks similarly use the “GEA-Mother Earth” program for sustainable development promotion and learning about 17 SDGs
(Rosado-Gonzilez et al., 2020).

Storytelling and cultural performances, such as “Song of Sri Lima” in Langkawi UNESCO Global Geopark, use animated charac-
ters who retrace the geological history of the region and engage younger audiences (Becerra-Ramirez et al., 2020; Brocx et al.,
2022; Varriale et al,, 2022). In Basque Coast UNESCO Global Geopark, sensory learning experiences—exploring heritage through
the five senses—further enrich interpretation for visitors with special needs (Henriques et al., 2019). UNESCO Global Geoparks
also offer a range of educational materials such as totems (Raynal et al., 2023), comics like “Turma do Geoparquito” containing
local mascots, or GEOCAST podcasts as entertaining educational materials for local community education as seen in Southern Can-
yons Pathways UNESCO Global Geopark (dos Santos Costa et al., 2024).

3.2.4. Community collaborations

UNESCO Global Geoparks train local residents as geo-guides, encouraging geotourism-based education across diverse contexts
(Setianata et al.,, 2020; Ajayebi & Amrikazemi, 2023; Jeon et al.,, 2023; Frey, 2021). Training covers topics such as natural hazards,
biodiversity, and geoconservation (Fernandes et al., 2021). Educational tools such as “Geofolk” in Dunhuang UNESCO Global Ge-
opark (Cai et al., 2020) and “Willi Basalt” in Vulkaneifel UNESCO Global Geopark (Frey, 2021) simplify geological concepts for
younger audiences. Programs like geo-volunteering and land custody schemes promote community involvement in conservation
(Sanchez Fabian et al., 2021), fostering a sense of ownership and responsibility among residents. UNESCO Global Geoparks such as
Villuercas-Ibores-Jara UNESCO Global Geopark also offer public geotrails and self-guided trails to engage both residents and tour-
ists in learning about the area's uniqueness (Guillén Martin & Mateo Mederos, 2023; Ferndndez Alvarez, 2020; Worton et al.,
2021).

3.3. Key aspects of education on UNESCO Global Geoparks: Foundations, approaches, and impacts

The contributions of learners engaged with UNESCO Global Geoparks hold significant importance and influence for the field of
education. With many new learners engaging with UNESCO Global Geoparks, the key question arises: “What role should UNESCO
Global Geoparks play in education, and how can both formal and informal learning within these spaces equip learners with
knowledge and skills to address sustainable development challenges?”

Focusing on the essential aspects of education, engagement, knowledge acquisition, and community involvement within the
context of UNESCO Global Geoparks and environmental education initiatives, as highlighted in various articles, we realize that
raising awareness and fostering engagement are among the most crucial elements of the educational activities in UNESCO Global
Geoparks. Raising local awareness focuses on environmental issues, natural resources, the fragility of ecosystems, and the need for
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Alignment of sustainable development aspects documented in UNESCO Global Geopark studies with relevant SDGs, ordered by frequency of occurrence.

Aspect

Relevant SDG(s)

Explanation

Conservation of
environment/
geoheritage

Raising awareness

Geotourism

Quality education

Education for sustainable
development

Economic development

Sustainable ecosystem

Climate change

Cultural identity

Community well-being

Partnerships

Responsibility/ethics
Life quality

Facilities management

SDG 13 (Climate Action); SDG 15 (Life on Land)

SDG 4 (Quality Education); SDG 12 (Responsible Consumption and
Production); SDG 13 (Climate Action)

SDG 8 (Decent Work and Economic Growth); SDG 12 (Responsible
Consumption and Production); SDG 15 (Life on Land)

SDG 4 (Quality Education)

SDG 4 (Quality Education)

SDG 8 (Decent Work and Economic Growth)
SDG 13 (Climate Action); SDG 15 (Life on Land)

SDG 13 (Climate Action)

SDG 11 (Sustainable Cities and Communities)

SDG 3 (Good Health and Well-being); SDG 11 (Sustainable
Cities and Communities)

SDG 17 (Partnerships for the Goals)

SDG 12 (Responsible Consumption and Production)

SDG 3 (Good Health and Well-being); SDG 11 (Sustainable

Cities and Communities)

SDG 9 (Industry, Innovation and Infrastructure); SDG 11 (Sustainable

Protection of natural and geological heritage

Education and behavioral change

Sustainable tourism practices linked to
conservation

Direct alignment with education access and
quality

Core element of sustainability-oriented
education

Local economic benefits from tourism
Focus on biodiversity and ecosystem
protection

Awareness and mitigation efforts
Preservation of cultural heritage

Social sustainability and quality of life

Collaboration among institutions and
stakeholders

Promoting responsible behavior

Improving well-being and living conditions

Infrastructure supporting sustainable tourism

Cities and Communities)
Indigenous SDG 8 (Decent Work and Economic Growth); SDG 10 (Reduced Inequalities)
entrepreneurship

Gender equality

Supports for local economic inclusion and
entrepreneurship

Direct contribution to women's
empowerment and equal participation

SDG 5 (Gender Equality)

Source: Author elaboration.

preservation (Balen et al,, 2023; Garcia-Sanchez et al., 2021; Jeon et al., 2023; Valente et al,, 2021; Veiga-Pires, Oliveira, Moura, &
Pereira, 2024; Wang & Zouros, 2021). Actively engaging local communities in understanding and protecting their geological her-
itage (Brocx et al., 2022; Guillén Martin & Mateo Mederos, 2023; Justice, 2018; Magliacani & Francesconi, 2022; Pijet-Migon &
Migon, 2021) while fostering public curiosity and imagination in geoscience, is crucial for inspiring lifelong learning and encour-
aging active participation. Additionally, public engagement activities that build synergies among communities and promote a
sense of belonging to the area are equally important (Frey, 2021; Martinez-Martin & Marifioso, 2023; Parkes et al., 2021;
Paskova et al.,, 2021; Valente et al., 2020). These efforts demonstrate that education plays a key role in reviving local identity
and pride in geological heritage (Fischer et al., 2021; Han et al., 2018; Frey, 2021) while promoting community partnerships
that deepen understanding of natural processes and cultural values (Jeon et al.,, 2023; Silva & S, 2018).

Educational activities inspired by UNESCO Global Geoparks promote scientific learning among visitors and encourage youth
participation through opportunities for exploration, research, and hands-on experience. These initiatives deepen knowledge of
natural processes and various phenomena by using accessible language that makes scientific concepts understandable for every-
one (Bert et al,, 2022; Cheablam et al.,, 2021; Frey, 2021; Perotti et al., 2020; Valente et al., 2021). In this way, communities are
educated about their heritage and the natural and landscape values of their regions, for example, through workshops in Mixteca
Alta, Oaxaca UNESCO Global Geopark (Becerra-Ramirez et al., 2020), geoeducation programs in Araripe UNESCO Global Geopark
(Catana & Brilha, 2020) and educational tours in Ciletuh-Palabuhanratu UNESCO Global Geopark (Arrasyid et al., 2021). Such ini-
tiatives can also shift local perceptions toward geopark concepts by seeing their landscape as both a scientific and cultural asset
(Catana & Brilha, 2020).

Several studies highlight the role of educational initiatives in deepening understanding of environmental sustainability through
exploration of climate change, conservation efforts, and geological processes (Coster & Legal, 2021; Giardino et al., 2022; Setianata
et al., 2020; Aleksova et al., 2024; Paskova et al., 2021). UNESCO Global Geoparks also foster research and exploration of diverse
geoscience topics among school and university students, helping them develop an intuitive understanding of their environment.
Some geoparks, such as Jeju Island UNESCO Global Geopark and Basque Coast UNESCO Global Geopark, promote creativity and
cognitive development through hands-on learning experiences for visitors and locals of all levels, with field trips and workshops
covering a wide range of topics, from economic to managerial issues (Henriques et al., 2019; Jeon et al., 2023; dos Santos Costa
et al., 2024; Silva & S3, 2018).

Other studies highlight the cultivation of values, such as teamwork, personal growth, respect for diversity, and effective com-
munication, through educational activities (Alcald & Cobos, 2021; Fernandez Alvarez, 2020; Raynal et al., 2023; Zgtobicki et al.,
2024), alongside the fostering of environmental stewardship and encouraging both individual and collective responsibility for con-
servation. Implementing self-directed, engaging teaching methods that enhance learners motivation can promote participatory
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learning, critical thinking, and problem-solving skills, transforming the learning experience from passive reception to active en-
gagement (Giardino et al., 2022; Palacio Prieto et al,, 2019; Wang et al., 2022; Wang & Zouros, 2021).

3.4. UNESCO Global Geoparks: Catalysts for sustainable development and education

UNESCO Global Geoparks play a leading role in promoting ecological sustainability and advancing Education for Sustainable
Development (Martinez-Martin et al. 2023). Their contributions to the SDGs extend well beyond natural education. By leveraging
their unique geological and cultural heritage, they contribute to multiple United Nation SDGs, with particular relevance to SDG 4
(Quality Education) by working continuously to provide quality, accessible, and sustainable learning opportunities for all.
Langkawi UNESCO Global Geopark, for example, has actively increased access to geopark-related learning programs as part of
its development strategy (Azman et al.,, 2011). UNESCO Global Geoparks function as outdoor classrooms, offering inclusive, life-
long learning opportunities that enhance geoscience literacy and environmental awareness.

UNESCO Global Geoparks adopt a multifaceted approach to Education for Sustainable Development, focusing on:

» geoscience education: hands-on learning about Earth's processes and history.

* environmental conservation: promoting biodiversity and resource protection.

* cultural heritage: integrating local traditions and human-Earth connections.

* climate change education: using geological features to foster climate literacy.

* sustainable tourism: demonstrating responsible, community-benefiting tourism.

This review has examined the extent to which sustainable aspects highlighted by UNESCO Global Geoparks align with various
dimensions of sustainable development, which are mapped against the relevant SDGs (Table 3).

Catana and Brilha (2020) studied 73 UNESCO Global Geoparks across 35 countries and identified 5 SDGs most closely tied to
geoscience education: SDG 3 (Good Health and Well-Being), SDG 4 (Quality Education), SDG 11 (Sustainable Cities and Commu-
nities), SDG 13 (Climate Action), and SDG 15 (Life on Land). Similarly, Giardino et al. (2022), through two Erasmus+ projects
(GEOclimHOME and GEOclimHOME-PRO), highlighted the role of three European UNESCO Global Geoparks in achieving interna-
tional SDGs.

UNESCO Global Geoparks contribute to SDG 8 (Decent Work and Economic Growth) by promoting geotourism that drives local
economies and supports sustainable business practices (Brocx et al., 2022; Cai et al.,, 2019; Valente et al., 2020). They also advance
SDG 11 (Sustainable Cities and Communities) through the preservation of natural and cultural heritage and the fostering local de-
velopment (Magliacani & Francesconi, 2022; Setianata et al., 2020).

Several UNESCO Global Geoparks address SDG 13 (Climate Change Education) by using their geological landscapes to illustrate
past climate shifts and promote climate literacy, as seen in Sesia Val Grande UNESCO Global Geopark and Lanzarote and Chinijo
Islands UNESCO Global Geopark (Guillén Martin & Mateo Mederos, 2023; Martinez-Frias et al., 2017; Perotti et al., 2020). Papuk
UNESCO Global Geopark contributes to SDG 15 (Life on Land) through ecosystem restoration and biodiversity protection (Balen
et al,, 2023). While others strengthen SDG 17 (Partnerships for the Goals) by fostering collaborations among communities
(Mammadova et al. 2022), researchers, and institutions (Giardino et al., 2022). Balancing conservation and development remains
a core challenge. UNESCO Global Geoparks mitigate tourism impacts through sustainable infrastructure and visitor education, as
seen in Ciletuh-Palabuhanratu UNESCO Global Geopark (Arrasyid et al., 2021). Community engagement is equally central, with
residents participating in conservation through training and educational programs that foster a sense of ownership and responsi-
bility (Silva & Sa, 2018; Wang & Zouros, 2021).

UNESCO Global Geoparks stimulate local economies through geotourism and geo-products, such as handicrafts and food (Dos
Santos et al., 2023; Ajayebi & Amrikazemi, 2023; Han et al., 2018). In Jeju Island UNESCO Global Geopark, geo-brands
encompassing geo-food, geo-houses, and geo-gifts have boosted community-based entrepreneurship (Lee & Jayakumar, 2021).
Other geoparks use thematic branding to make geoscience more accessible. For example, wine tourism in Poland (Pijet-Migon
& Migon, 2021) and geo-food initiatives in Germany (Frey, 2021) create immersive tourism experiences while supporting creative
economies and rural revitalization (Henriques et al., 2019; Martinez-Martin & Marifioso, 2023). Tourism also serves as a key chan-
nel for education with UNESCO Global Geoparks practicing “education through geotourism,” using interactive activities to promote
sustainable tourism, local green economies (Farsani et al., 2013; Guillén Martin & Mateo Mederos, 2023; Stolz & Megerle, 2022),
and ecotourism development (Naydenov, 2022).

Some initiatives promote inclusive development with UNESCO Global Geoparks supporting poverty reduction and gender
equality by involving marginalized groups in sustainable tourism, as shown by projects empowering women and revitalizing
rural areas (dos Santos Costa et al., 2024; Wang et al., 2022). Beyond geological education, many UNESCO Global Geoparks
offer interdisciplinary learning experiences: In Lesvos Island UNESCO Global Geopark, geology connects with archaeology; in
Arouca UNESCO Global Geopark, geology connects with biology; and in Vallo di Diano and Alburni UNESCO Global Geopark, ge-
ology connects with cultural studies (Becerra-Ramirez et al., 2020; Valente et al., 2020). These interdisciplinary approaches enrich
the visitor experience and broaden environmental understanding.

4. Discussion

This study explores the intersection of educational programs and sustainable development in UNESCO Global Geoparks, exam-
ining how educational programs contribute to geoscience literacy, conservation, and sustainable tourism. Through a systematic
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review of literature, the study identifies key educational activities, methodologies, and strategies employed within UNESCO Global
Geoparks and assesses their effectiveness in supporting the broader goals of sustainable development.

Regarding perspectives and goals, UNESCO Global Geoparks have become critical venues for geoeducation, merging theoretical
knowledge with practical applications in sustainability. As emphasized by Rossi et al. (2022), UNESCO Global Geoparks are
uniquely positioned to raise awareness of geodiversity and geoheritage conservation by integrating education with tourism, envi-
ronmental stewardship, and cultural heritage preservation. Programs like “GEA-Mother Earth” (Silva & Sa, 2018) illustrate the
evolution of UNESCO Global Geopark education toward participatory and problem-solving approaches. These initiatives encourage
community engagement and experiential learning, which have proven particularly effective in addressing challenges in the post-
pandemic context, such as Ardéche UNESCO Global Geopark's interactive programs for local families (Raynal et al., 2023).

A core strength of UNESCO Global Geoparks lies in their adaptability and localized approaches. Rather than applying top-down
methods, many rely on bottom-up engagement strategies, allowing local actors to shape and deliver educational content (Brocx
et al., 2022; Magliacani & Francesconi, 2022). This has resulted in dynamic, community-rooted programs that serve a wide
range of audiences.

UNESCO Global Geoparks can also significantly contribute to formal education. As Brilha (2018) has noted, structured collab-
orations with schools and universities allow geoparks to host field trips, deliver outdoor lessons, and act as living laboratories for
Earth science education. The Burren and Cliffs of Moher UNESCO Global Geopark, for example, integrates geological education
with ecology, conservation, and cultural heritage, creating comprehensive curricula for students and visitors alike (Parkes et al.,
2021).

These educational programs are explicitly aligned with the United Nations' 2030 Agenda for Sustainable Development. By in-
corporating both cognitive and socio-emotional learning, UNESCO Global Geoparks foster skills such as critical thinking, collabo-
ration, and problem-solving (UNESCO, 2016). Many initiatives address SDGs, including SDG 4 (Quality Education), SDG 11
(Sustainable Cities and Communities), SDG 13 (Climate Action), and SDG 15 (Life on Land). For instance, in Arouca UNESCO
Global Geopark, educational activities like the Geoexplorers Program and the Paiva Walkways are designed to combine entertain-
ment with science, attracting wide participation while raising awareness of conservation issues (Brilha, 2018; S& & Rocha, 2020;
Ren, Simonson, & Pan, 2013).

UNESCO Global Geoparks also support local economies by developing geotourism that can combine education with entertain-
ing activities, developing new business opportunities while increasing public interest in geosciences (Farsani et al., 2013). The cre-
ation of geo-branded items, geo-food, and artisanal crafts such as those promoted in Jeju Island UNESCO Global Geopark (Lee &
Jayakumar, 2021) and Naturtejo UNESCO Global Geopark (Frey, 2021) strengthens local identity and stimulates creative econo-
mies. Themed tourism initiatives like wine routes in Muskauer Faltenbogen /Luk Muzakowa Geopark (Pijet-Migon & Migon,
2021) further demonstrate how geology can be made accessible and engaging to the general public.

It is emphasized by UNESCO that the socio-emotional dimension of education enables learners to move beyond knowledge
acquisition to develop essential skills in collaboration, negotiation, and stakeholder communication (UNESCO, 2016). Innovative
tools such as storytelling, augmented reality, and digital platforms are increasingly used to enhance interpretation and engage-
ment (Pereira & Pereira, 2020; Raynal et al., 2023). Museums and visitor centers, like those in Hateg Country UNESCO Global
Geopark and Papuk UNESCO Global Geopark, use 3D models, animations, and interactive displays to make complex geoscientific
concepts more understandable and entertaining (Balen et al., 2023; Csiki-Sava et al., 2021). Additionally, geoparks such as Mixteca
Alta, Oaxaca UNESCO Global Geopark offer adventure-based learning, including climbing and underwater tours, to reinforce
educational messages (Palacio Prieto et al., 2019).

Local communities report benefits across multiple dimensions, including economic growth, social development, and environ-
mental conservation. For instance, in Naturtejo UNESCO Global Geopark, local communities benefit economically through
geotourism-related jobs, socially through educational and cultural programs, and environmentally through conservation initiatives
(Sa & Rocha, 2020; Torabi Farsani, Coelho, & Costa, 2012). Public science and geo-volunteering also form an important part of the
educational landscape in UNESCO Global Geoparks. For example, Las Loras UNESCO Global Geopark in Spain involves the public in
monitoring and conservation activities, enhancing scientific literacy while building a sense of ownership and stewardship among
participants (Sanchez Fabian et al., 2021).

To strengthen UNESCO Global Geoparks, educational programs promote the development of standardized evaluation frame-
works (Catana & Brilha, 2020) and build stronger collaborations with educational institutions to enrich learning experiences
(da Gléria Garcia, Queiroz, & Mucivuna, 2022). Innovative conservation strategies, such as digital tools for interpretation and mon-
itoring (Pérez-Romero et al., 2023), are encouraged. Expanding bottom-up, community-led initiatives, as demonstrated in Jeju Is-
land UNESCO Global Geopark (Arrasyid et al., 2021; Han et al., 2018), is also contributing to boosting public participation,
promoting sustainability, and increasing resilience against threats like overtourism and limited resources.

UNESCO Global Geoparks enable holistic education by linking geology with cultural and biological systems. Arouca UNESCO
Global Geopark, Lesvos Island UNESCO Global Geopark, and Vallo di Diano and Alburni UNESCO Global Geopark exemplify this
interdisciplinary approach, integrating archaeology, biodiversity, and cultural traditions into their programmes (Brocx et al.,
2022; Valente et al., 2020). These efforts deepen understanding of how natural and human systems interact, reinforcing the sus-
tainability message.

However, the growing popularity of UNESCO Global Geoparks also poses challenges. Increasing visitor numbers threaten fragile
geological features, highlighting the need for careful planning and education-based mitigation. Brilha (2018) stresses the impor-
tance of developing preservation guidelines, investing in interpretive infrastructure, and involving experts in geoscience commu-
nication to maintain geoheritage integrity. The long-term success of UNESCO Global Geoparks depends on their ability to evolve

11



P. Yari, 0. Saladié and I. Diaz-Soria International Journal of Geoheritage and Parks 14 (2026) 100283

educational content, utilize advanced technologies, and embed geodiversity in local and regional policy frameworks (Henriques
et al., 2019; Martinez-Martin et al., 2023).

Numerous studies highlight how education of UNESCO Global Geoparks transcends traditional models. From orienteering-
based geogames in Chablais UNESCO Global Geopark (Justice, 2018) to interactive storytelling and geo-coding trails, these creative
approaches foster deep engagement and repeat visitation. These tools connect visitors to geological, ecological, and cultural nar-
ratives in meaningful ways that reinforce conservation behavior and promote long-term sustainability (Gutiérrez-Marco & Storch,
2021; Kusumah et al., 2023; Poros & Sobczyk, 2021).

However, limitations remain particularly in measuring the long-term impact of educational initiatives and inconsistencies in
addressing sustainability. Dozens of peer-reviewed articles promote geoparks, often authored by researchers from geopark regions
who emphasize local benefits, tourism, or heritage preservation. While these studies support UNESCO designation or revalidation,
few rigorously examine geoparks as platforms for sustainability education.

5. Conclusions

The reviewed literature shows that UNESCO Global Geoparks aim to preserve and promote the Earth's geological heritage
while fostering environmental awareness, cultural pride, and community engagement. Their educational mission extends beyond
geoscience to include cultural exchange, sustainable tourism, and the integration of UNESCO's SDGs. UNESCO Global Geoparks
view education as both a conservation tool and a driver of socio-economic resilience, seeking to cultivate a new generation of en-
vironmentally conscious citizens and visitors.

The literature highlights three foundational aspects: (1) interdisciplinarity, which integrates geoscience with ecology, history,
and culture; (2) hands-on learning, which encourages active participation through fieldwork, guided tours, and citizen science;
and (3) community involvement, which ensures that educational activities are co-designed with local stakeholders. This approach
fosters both scientific literacy and a sense of identity, bridging the gap between theory and practice.

By aligning educational activities with SDGs, UNESCO Global Geoparks promote sustainable tourism, environmental steward-
ship, and cultural preservation. Educational programs address pressing challenges such as climate change, biodiversity loss, and
responsible resource use. For example, curriculum-based workshops in Terras de Cavaleiros UNESCO Global Geopark address
local sustainability issues, while Jeju Island UNESCO Global Geopark integrates disaster risk education into visitor experiences.
These efforts enhance both local resilience and global awareness.

The findings suggest that UNESCO Global Geoparks are well-positioned to serve as global models for integrating education,
conservation, and sustainable development. Their future success will depend on adopting standardized evaluation frameworks,
strengthening partnerships, expanding community engagement, and innovating conservation strategies.

This paper forms part of a broader ongoing investigation for a doctoral thesis. While it focuses on a literature review to con-
textualize the interplay between education and sustainable tourism within UNESCO Global Geoparks, stronger empirical analyses
are needed to truly assess the impacts of geopark activities on sustainability, as many existing studies remain largely descriptive
or promotional in nature. While they often highlight potential benefits in education, tourism, conservation, or community devel-
opment, few employ rigorous methodologies such as longitudinal assessments, comparative case studies, or quantitative impact
evaluations. Future steps will involve in-depth analyses of specific UNESCO Global Geoparks to explore how education is actively
utilized as a tool for tourism and sustainable development.
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