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18.1 
From glacier to classroom: peer-to-peer communication to 
foster curiosity in science  

Lena Hellmann1,2,3, Rebecca Gugerli1,4, Marijke Habermann1, Tamara Mathys1,4, Marlene Kronenberg1,4, Coline Mollaret1,4, 
Yvonne Schaub1,, Margit Schwikowski1,3,5, Natalie Vögeli1, Julie Wee1,4, Michaela Wenner1,6, Kathrin Naegeli1,2,3 and the Girls 
on Ice Switzerland Team7 

1 Girls on Ice Switzerland, Mühleweg 14, CH-8136 Gattikon, (lena@girlsonice.org)
2 Department of Geography, University of Bern, Hallerstrasse 12, CH-3012 Bern
3 Oeschger Centre for Climate Change Research, University of Bern, Hochschulstrasse 4, CH-3012 Bern
4 Department of Geosciences, Chemin du Musée 4, CH-1700 Fribourg
5 Paul Scherrer Institute, Forschungsstrasse 111, CH-5232 Villigen PSI
6 Laboratories of Hydraulics, Hydrology and Glaciology (VAW), Hönggerbergring 26, CH-8093 Zürich
7 www.inspiringgirls.org/switzerland

The active involvement of the Swiss youth in regional and national climate strikes and related actions indicates an 
increasing interest of young people in global climate change. Many young students are well informed, want to be part of 
political changes and to be heard in scientific debates. However, participation and active involvement comes along with 
background knowledge, support from the surrounding environment and last but not least self-confidence. Some young 
people - in particular young women - lack this support, interactions, and access to information, or miss self-confidence to 
take action and adapt themselves to coming changes. We strongly believe that discussions about climate change and its 
impact on society have to take place in all socio-demographic groups and school levels.

Hence, we offer tuition-free glacier expeditions for teenage girls in combination with school workshops and daily excursions, 
both led by participant-scientist tandems. With that, we enhance the dialogue about the scientific process and related 
scientific facts about climate change impacts on the alpine environment and Swiss glaciers, in particular. At the same time, 
immersion during the glacier expedition provides the personal experience that is crucial for effective subsequent 
communication. The expedition participants become science ambassadors for their peers and at the same time strongly 
increase their self-confidence. The great strength of our communication method is the mix of personal expedition-
experience of a female peer and work-experience of a scientist in a setting that allows for actual questions and 
conversations. The close support of a scientist ensures a reliable frame of scientific facts, but also positions the female 
scientist as a role model for the younger generation. The peer-to-peer communication as well as the interactive structure of 
our workshops and excursions open the floor for honest, scientific-based and diverse discussions among young students, 
supported by science-ambassadors. 

Figure 1. Organisational structure of the peer-to-peer science communication of Girls on Ice Switzerland based on our activities ranging 
from glacier expeditions to school workshops and daily excursions led by female student-scientist tandems.



4
Sy

m
p

o
si

u
m

 1
8:

  
Ta

ck
li

n
g

 t
h

e 
C

li
m

at
e 

C
ri

si
s

Platform Geosciences, Swiss Academy of Science, SCNATSwiss Geoscience Meeting 2021

18.2 
Glacier interpretation centre in climate change education : 
objectives of local stake holders and strategy of scientific 
mediation 

Kalpana Nesur1, Emmanuel Salim1, Camille Girault1, Ludovic Ravanel1,2

1 EDYTEM, University Savoie-Mont-Blanc, CNRS, Le Bourget-du-Lac, France 
2 University of Lausanne, Interdisciplinary Centre for Mountain Research (CIRM), Ch. de l’Institut 18, CH-1967 Bramois,  
 Switzerland

Climate change (CC) is a current and global phenomenon that clearly affects mountain areas, where almost all of the 
world’s glaciers are retreating synchronously, since the 1950s (IPCC, 2021). In this context, tourist activities related to 
glaciers are particularly impacted; this is the case, for example, of the Fox and Franz Josef glaciers in New Zealand 
(Stewart et al., 2016), of the Mer de Glace in France (Salim & Ravanel, 2020) or of the Athabasca Glacier in Canada 
(Weber et al., 2019). Relative to this evolution, during these last two decades, we observe a new form of tourism, related to 
the scientific value of glaciers (Salim et al., 2021). One of these forms of tourism consists in developing glacier 
interpretation centres (GICs), tools for scientific mediation, dealing with glacier dynamics and glaciers as sensitive natural 
heritage (Clivaz & Savioz, 2020). However, very few studies have been conducted in this field and even less in terms of 
origin of these projects, their objectives, local stake holders, etc.

Glacier retreat is one of the tangible and visible witnesses of CC (Gardent et al., 2014). Nevertheless, how local stake 
holders  have mobilised for the creation of these GICs? How GICs can become a tool for raising awareness on CC with the 
present glacier retreat as a marker ? What are the initial objectives of  their creation ? How the message is presented ?
In order to answer these questions, 3 GICs have been studied according to their caracteristics, their accessibility and 
proximity of sites : Espace Glacialis (Champagny en Vanoise, France), Glaciorium (Montenvers - Mer de Glace, France) and 
World Nature Forum (Naters, Switzerland) . The study is based on qualitative data: 15 interviews with local stakeholders 
(semi-structured interviews) to better understand the origin of the GIC projects and synergy between local actors. 

The study shows that the concerned GICs aims to demonstrate present dynamics of their local glaciers (natural heritage) 
through proper scientific mediation (didactic panels, videos, interactive objects, games…). Climate change is a complex 
phenomenon, permanent exhibitions in GICs, based on vulgarised scientific findings and evidence can help visitors to 
better understand local environment (landscape, evolution of glaciers...), and to get aware on challenges related to high-
mountain regions as well as on CC. 

REFERENCES  
Clivaz, C. & Savioz, A., 2020 : Recul des glaciers et appréhension des changements climatiques par les acteurs touristiques 

locaux. Le cas de Chamonix-Mont-Blanc dans les Alpes françaises, Via Tourism Review, n°18, P. 22. https://doi.
org/10.4000/viatourism.6066.

Einhorn, B., Eckert, N., Chaix, C., Ravanel, L., Deline, P., Gardent, M., Boudières, V., Richard, D., Vengeon, J.-M., Giraud, 
G., & Schoeneich, P., 2015: Changements climatiques et risques naturels dans les Alpes. Impacts observés et potentiels 
sur les systèmes physiques et socio-économiques. Journal of Alpine Research, Revue de géographie alpine, 1032. 

Gardent, M., Rabatel, A., Dedieu, J.-P., & Deline, P., 2014 : Multitemporal glacier inventory of the French Alps from the late 
1960s to the late 2000s. Global and Planetary Change, 120, 2437. 

IPCC, 2021: Summary for Policymakers. In: Climate Change 2021: The Physical Science Basis. Contribution of Working 
Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change [Masson-Delmotte, V., Zhai, 
P., Pirani, A., Connors, S. L., Péan, C., Berger, S., Caud, N., Chen, Y., Goldfarb, L., Gomis, M. I., Huang, M., Leitzell, K., 
Lonnoy, E., Matthews, J.B.R., Maycock, T. K., Waterfield, T., Yelekçi, O., Yu, R. & Zhou, B., (eds.)]. Cambridge University 
Press. In Press.

Salim, E. & Ravanel, L., 2020 : Last chance to see the ice: visitor motivation at Montenvers-Mer-de-Glace, French Alps, 
Tourism Geographies, p. 1-23.

Salim, E., Gauchon, C. & Ravanel, L., 2021 : Voir la glace. Tour d’horizon des sites touristiques glaciaires alpins, entre post- 
et hyper-modernités , Journal of Alpine Research, Revue de géographie alpine, Varia, URL : http://journals.openedition.
org/rga/8358.

Stewart, E. J., Wilson, J., Espiner, S., Purdie, H., Lemieux, C., & Dawson, J. 2016 : Implications of climate change for glacier 
tourism, Tourism Geographies, 18(4), 377398. https://doi.org/10.1080/14616688.2016.1198416.

Weber, M., Groulx, M., Lemieux, C. J., Scott, D. & Dawson, J., 2019: Balancing the dual mandate of conservation and visitor 
use at a Canadian world heritage site in an era of rapid climate change, Journal of Sustainable Tourism, vol. 27, n°9, p. 
1318-1337.
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18.3 
How to gain public engagement for climate action? Challenges and 
opportunities for energy transitions in mountainous and rural areas
Felix Poelsma1, Susanne Wymann1, Stephanie Moser1,

1Centre for Development and Environment, University of Bern, Mittelstrasse 43, CH-3012 Bern (felix.poelsma@unibe.ch)

A shift towards more sustainable and cleaner energy systems is vital to limit adverse effects of climate change, but also to 
ensure economic development and reliable energy infrastructures throughout the world. Current energy systems are 
interwoven with other societal systems, such as transportation, housing and industries, but also with current values and 
lifestyles, which implies that to achieve these targets, radical systemic changes based on public engagement with climate 
change are necessary. 

Policies supporting sustainable energy transitions are often contested and without support of local inhabitants, projects 
might not be implemented (Naumann & Rudolph, 2020). The recent rejection of the CO2-Act by the Swiss population 
underlines that social acceptance is key for implementing polices in regard to transitions towards sustainability. But how can 
such broader social acceptance in regard with the radical systemic changes needed be achieved?

An approach, with goes beyond previous education and communication strategies is ‘transition management’. Over the last 
decade, research on sustainability transition management has grown rapidly (Köhler et al., 2019). This caused the 
development of various multi-actor initiatives which aim to support sustainability transitions (Hyysalo et al., 2019). Such 
initiatives typically involve societal as well and academic actors who jointly develop ‘experiments’ which contribute towards 
sustainability transitions (Luederitz et al. 2017). These initiatives allow actors from different sectors of society to participate 
in shaping/co-designing and jointly implementing policies. On the one hand, inclusion and providing opportunities for public 
participation can enhance societal acceptance and behaviour change and thus contribute to the shift to more sustainable 
and cleaner energy systems (Langer et al., 2017). However, it also provides several communication challenges, such as 
developing a joint understanding of the situation at hand, a shared vision and agenda to act. 

The research project, which will be presented in this contribution aims to gain insights into such participation processes in 
energy transitions in mountainous and rural areas. In the Global North, energy transitions have predominantly focused on 
urban energy transitions (Naumann & Rudolph, 2020). However, the boundaries of energy systems are usually not limited 
to urban or rural settings, since they are linked. Energy production sites are for instance often located in rural areas 
(Naumann & Rudolph, 2020). This is especially relevant for renewable energy production sites, as renewables often require 
a greater surface area compared to fossil fuel based energy production. We therefore focus on mountainous and rural 
areas, where the potential renewable energy production is high. 

The presented research project is based on a case study in a Swiss Alpine Region, the administrative district Interlaken-
Oberhasli, located in the Bernese Oberland. In this region a particiative transistion management process is implemented 
between 2021 and 2023 under the project name: ‘Local Energy Transition Experiments’ (LETE) for a low-carbon society 
transformation – Piloting a transition management process in the Bernese Alps, under the lead of the authors of this 
contribution. A systemicatic overview of the research project is presented in Figure 1. This project will serve as a case study 
for public participation in energy transitions in rural and mountainous areas. 

The LETE research project consist of several workshops with local actors. At the symposia on the SGM, experiences of the 
first workshop (joint problem framing) will be presented. This research contributes to finding inclusive ways to design more 
successful energy policies and support actors throughout society to engage in more sustainable projects and behaviours for 
fighting climate change. Furthermore, it expands the insight of transitions management to communities living in 
mountainous and rural areas.
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Figure 1. Overview of the LETE-research project.

REFERENCES
Hyysalo, S., Lukkarinen, J., Kivimaa, P., Lovio, R., Temmes, A., Hildén, M., ... & Pantsar, M. 2019: Developing policy 

pathways: redesigning transition arenas for mid-range planning, Sustainability, 11, 603.
Köhler, J., Geels, F. W., Kern, F., Markard, J., Onsongo, E., Wieczorek, A., ... & Wells, P. 2019: An agenda for sustainability 

transitions research: State of the art and future directions, Environmental innovation and societal transitions, 31, 1-32.
Langer, K., Decker, T., & Menrad, K. 2017: Public participation in wind energy projects located in Germany: Which form of 

participation is the key to acceptance?, Renewable Energy, 112, 63–73.
Luederitz, C., Schäpke, N., Wiek, A., Lang, D. J., Bergmann, M., Bos, J. J., ... & Westley, F. R. 2017: Learning through 

evaluation–A tentative evaluative scheme for sustainability transition experiments, Journal of Cleaner Production, 169, 
61-76.

Naumann, M., & Rudolph, D. 2020: Conceptualizing rural energy transitions: Energizing rural studies, ruralizing energy 
research, Journal of Rural Studies, 73, 97-104.
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18.4 
The role of endangered destinations in climate change education: 
exploratory perspectives in the glacier tourism context
Emmanuel Salim1 & Ludovic Ravanel1,2

1 EDYTEM, University Savoie-Mont-Blanc, CNRS, Le Bourget-du-Lac, France (emmanuel.salim@univ-smb.fr)
2 University of Lausanne, Interdisciplinary Centre for Mountain Research (CIRM), Ch. de l’Institut 18, CH-1967 Bramois,  
 Switzerland

Human-induced climate change threatens societies and livelyhood (IPCC, 2021). Tourism is an industry that is highly 
impacted worldwide (Mora et al., 2018) and, at the same time, responsible for more than 8% of the global greenhouse gaz 
emissions (Lenzen et al., 2018). However, despite the general awarness of the effects of climate change in the population, 
tourism is a sector where behaviour remains unsustainable and intention to act is relatively low (Juvan et al., 2016). The 
example of the ‘Last Chance Tourism’ (LCT), i.e. when tourists travel to see endangered features before they disappear 
(Lemelin et al., 2010), is a representative example. LCT visitors are often well aware of the human origin of climate change 
and its impacts but travel over long distances to see LCT places without really taking into account the implication of their 
travels on greenhouse gas (GHG) emissions  (D’Souza et al., 2021). This phenomenom is considered as a form of 
cognitive dissonance as beliefs and acts are contradictory (Salim & Ravanel, 2020). Nonetheless, could evidences of 
climate change help to solve this paradox? Moreover, how can scientific culture in tourism help to achieve this goal?

To move forward in this direction, we conducted an exploratory study at the Montenvers-Mer-de-Glace, a so-called glacier-
related LCT destination. First, the study includes a quantitative survey whose objective is to test different constructs (place 
attachment, landscape perception, emotions, motivations, and environmental worldview) on intentions to adopt pro-
environmental behaviour (based on Halpenny›s 2010 scale). Then, semi-structured interviews were conducted with visitors 
on the field with the aim to identify the consonnance strategies they developped to sustain their behaviours.

Succinctly, the quantitative survey shows that perceiving glacial landscape as the reflection of climate change effects as 
well as emotion felt increase the intention to adopt pro-environmental behaviours. Moreover, the qualitative interviews show 
that justifications (consonnance strategies) for not acting come from a lack of knowledge and understanding of scientific 
data, or from a lack of knowledge concerning the existing alternatives (e.g. mobility). These results allow stakeholders to 
reconsider the communication on the glacier sites by focusing on the so identified lack of knowledge and by proposing and 
presenting possible alternatives and actions to be taken to reduce the GHG emissions. 

As a conclusion, we argue that tourism – and espacially tourism related to endengered places – can be an interesting lever 
to promote sustainable behaviours and to raise willingness to act for mitigating climate change.

REFERENCES
D’Souza, J., Dawson, J., & Groulx, M. (2021). Last chance tourism: A decade review of a case study on Churchill, 

Manitoba’s polar bear viewing industry. Journal of Sustainable Tourism, 0(0), 1–19. https://doi.org/10.1080/09669582.202
1.1910828

Halpenny, E. A. (2010). Pro-environmental behaviours and park visitors: The effect of place attachment. Journal of 
Environmental Psychology, 30(4), 409–421. https://doi.org/10.1016/j.jenvp.2010.04.006

IPCC. (2021). Climate Change 2021: The Physical Science Basis. Contribution of Working Group I to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change (Masson-Delmotte, V., P. Zhai, A. Pirani, S.  L. Connors, C. 
Péan, S. Berger, N. Caud, Y. Chen, L. Goldfarb, M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J. B.  R. Matthews, T. K. 
Maycock, T. Waterfield, O. Yelekçi, R. Yu and B. Zhou (eds.)). Cambridge University Press.

Juvan, E., Ring, A., Leisch, F., & Dolnicar, S. (2016). Tourist segments’ justifications for behaving in an environmentally 
unsustainable way. Journal of Sustainable Tourism, 24(11), 1506–1522. https://doi.org/10.1080/09669582.2015.1136635

Lemelin, H., Dawson, J., Stewart, E. J., Maher, P., & Lueck, M. (2010). Last-chance tourism: The boom, doom, and gloom of 
visiting vanishing destinations. Current Issues in Tourism, 13(5), 477–493. https://doi.org/10.1080/13683500903406367

Lenzen, M., Sun, Y.-Y., Faturay, F., Ting, Y.-P., Geschke, A., & Malik, A. (2018). The carbon footprint of global tourism. Nature 
Climate Change, 8(6), 522–528. https://doi.org/10.1038/s41558-018-0141-x

Mora, C., Spirandelli, D., Franklin, E. C., Lynham, J., Kantar, M. B., Miles, W., Smith, C. Z., Freel, K., Moy, J., Louis, L. V., 
Barba, E. W., Bettinger, K., Frazier, A. G., Colburn Ix, J. F., Hanasaki, N., Hawkins, E., Hirabayashi, Y., Knorr, W., Little, 
C. M., … Hunter, C. L. (2018). Broad threat to humanity from cumulative climate hazards intensified by greenhouse gas 
emissions. Nature Climate Change, 8(12), 1062–1071. https://doi.org/10.1038/s41558-018-0315-6

Salim, E., & Ravanel, L. (2020). Last chance to see the ice: Visitor motivation at Montenvers-Mer-de-Glace, French Alps. 
Tourism Geographies, 1–23. https://doi.org/10.1080/14616688.2020.1833971
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P 18.1 
Comics as a narrative to engage teens with science: an example from 
the PAGES Horizons experience.
Iván Hernández-Almeida1, Mariem Saavedra-Pellitero2

1 Geological Institute, Department of Earth Science, ETH, 8092, Zürich, Switzerland (ivan.hernandez@erdw.ethz.ch)
2 University of Birmingham, School of Geography, Earth and Environmental Sciences, Birmingham B15 2TT, UK

Raising awareness and thereby understanding the effects of global changes to modern societies will facilitate both 
behavioural change and support for the actions that future societies will have to face in the next decades. Paleoscience 
studies enable to get a unique temporal perspective on the long history of climate and evolution of systems, and provides 
information about prior states. Technical language or some concepts used in paleoscience, such as the temporal 
perspective, are additional barriers when communicating science. Moreover, narratives used to communicate sometimes do 
not have a specific age target, or they are biased towards a more general ‘adult audience’. Science communication efforts 
aimed at young people need to be have narratives, questions or topics adapted what that group of population finds 
interesting or appealing. Visual narratives, such as comics and animations, are becoming increasingly popular as a tool for 
science education and communication. In 2021, the project Past Global Changes International Project Office (PAGES) 
published the first issue of their ‘Horizons’ magazine (Vannière et al., 2021). The goal of this initiative was to present topics 
of interest for the next generation using easy alternative narratives, related to the environment and the Earth system and 
from a paleo perspective. The issue was mainly aimed at older high-school students and undergraduate. In the comic ‘How 
green were the oceans in the past?’ showed that issue, we presented the concept of ocean primary productivity, tools to 
reconstruct it in the past, and projection into the future of the primary productivity evolution due to global warming. We use 
our creative experience and feedback as an example to illustrate the importance of alternative narratives and adapted 
language to reach younger readers.

REFERENCES 
Vannière, B., Gil-Romera, G. and Eggleston, S. (2021). Past Global Changes Horizons 1. https://10.22498/pages.horiz.1
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P 18.2 
Science communication across borders – “Adventure of science: 
Women and glaciers in Central Asia”
Perizat Imanalieva*, Helga Weber**, Tamara Mathys***, Zamira Sarsebekova****, Dilorom Djololova*****, Cassandra 
Koenig***, Marlene Kronenberg***, Martina Barandun*******

*Central Asian Institute for Applied Geosciences, KG-720027 Bishkek, (centralasia@girlsonice.org)
**Oeschger Centre for Climate Change Research and Institute of Geography, University of Bern, CH-3012 Bern
***Departement of Geosciences, University of Fribourg, Chemin de Musée 4, CH-1700 Fribourg, Switzerland
**** SE “KazMudflowProtection”, Kazakhstan
***** Glaciology Centre, Academy of Sciences, Tajikistan,
******* Institute of Earth Observation, EURAC research, Bolzano, Italy

Increasing the participation and diversity of women in field sciences, art, and outdoor recreation stimulates the local 
communities and fosters regional development. “Adventure of science: Women and glaciers in Central Asia” is a program 
that fosters science communication by inspiring young women in science, nature, and art. It takes young Central Asian 
women from diverse backgrounds on an expedition in an alpine environment (Imanalieva et al., 2021). The instructor team 
consists of local and international female scientists and a female mountain guide. During the program, the participants (i) 
get an introduction into cryospheric sciences and environmental change; (ii) acquire mountaineering and wilderness 
camping skills; (iii) cultivate observational and critical thinking competencies; and (iv) take part in tailored activities 
introducing them to scientific methods. The expedition includes pre- and post-course events, where participants are given 
the opportunity to discuss their experiences and present scientific findings to a public audience. A further aim of the project 
is to build a regional network of female scientists and professionals working in domains affected by climate change. 

The program curriculum is based on the “Girls on Ice” (i.e. “Girls on Ice Switzerland”) programs coordinated by “Inspiring 
Girls Expeditions” (IGE 2019). The program employs inquiry-based teaching and experimental learning methods within 
science, art and mountaineering subjects. A central course element are scientific projects, which are planned and 
implemented by participant teams and supervised by program instructors. “Adventure of Science: Women and glaciers in 
Central Asia” includes capacity building components designed to empower young women and encourage them to pursue a 
career in traditionally male-dominated domains, while also growing a network of young women across national borders.

Under the ongoing pandemic an in-person expedition to an alpine environment was difficult to organise in Central Asia and 
a new (online) program “Adventure of Science at home” was developed to create a virtual expedition for young women in 
the region. “Adventure of science: Women and glaciers in Central Asia” and “Adventure of science at home”, is led by an 
international, female-only team of professional scientists who seek to increase young women’s self-confidence in their 
physical, intellectual, and leadership abilities through the application of art and science. The program includes four distinct 
learning modules developed and delivered by the instructor team through a series of virtual lectures, breakout discussions 
and interactive exercises with participants. The program aims to create lifelong advocates for Earth science and wilderness 
stewardship, and support a network for early-career scientists, artists, and guides. The project also has institutional impact 
by encouraging local institutions to involve young female scientists and students in academic activities and research. 

REFERENCES 
Imanalieva, P., Serzhankyzy, Z., Kronenberg, M., Mathys, T., Tovmasyan, K., Barandun, M. (2021), A new scientific 

communications program “Adventure of science: Women and glaciers in Central Asia”, Conference proceedings IWRM - 
«Женщины и ледники». Central Asian Journal of Water Research

IGE 2019, www.inspiringgirls.org. 
Tashtemkhanova, R., Medeubayeva, Z. , Serikbayeva, A. & Igimbayeva, M., 2015. Territorial and Border Issues in Central 

Asia: Analysis of the Reasons, Current State and Perspectives. Anthropologist 22(3), 518–25.


