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GEOLOGY AT THE UNIVERSIT Y OF BERN

Geological sciences include the study of the processes 
that shape the Earth, from its formation to the present. 
Topics investigated range from high-temperature pro-
cesses deep below the Earth’s surface to interactions be-
tween water, life, and minerals on its surface. Many of the 
urgent social, economic, and environmental challenges 
we face today require input from the geological sciences, 
derived from our understanding of how minerals, rocks, 
and mountains form and interact with the Earth’s hydro-
sphere and atmosphere. These challenges include climate 
change, natural hazards, and the sustainable supply of 
water, energy, and raw materials. Researchers at the Uni-
versity of Bern’s Institute of Geological Sciences conduct 
fundamental and applied research on a variety of topics, 
from the origin and evolution of the Earth to past climate 
and environmental change – and from natural hazards 
or mineral resources to the geological disposal of waste. 
The study programmes combine lectures and fieldwork, 
as well as hands-on research through Bachelor’s and Mas-
ter’s theses. It also offers specialization in different areas 
of Earth sciences that share the same fundamental geo-
logical principles. 

How is geology linked to sustainable 
 development, and how has this influenced 
practice? 

Geological sciences and sustainable development are 
inextricably linked: geological knowledge informs predic-
tions about the Earth’s future state and enables the devel-
opment of resources as well as remediation and storage of 
wastes. A central tenet of the geosciences is that the pres-
ent holds the key to the past: processes we can observe 
today have probably operated in similar ways throughout 
the history of the Earth. This means we can look to the 
past to help us predict the state of the Earth in the future. 
Using lithological, chemical, and isotopic evidence from 
the Earth’s archives – such as sediments and continental 
ice sheets – geoscientists can reconstruct climatic changes 
and some of their impacts on the planet over geological 
timescales. Past changes in the Earth’s climate and in 
atmospheric CO2 concentrations provide an idea of the 
Earth’s future climate amid currently rising CO2 concentra-
tions. Similarly, knowledge of the Earth’s history and the 

history of the various environments found on Earth pro-
vides concrete narratives of past extremes [1] and informs 
decisions on sustainable development and the future of 
the planet. Our understanding of rock–water interactions 
inspires strategies for remediation of pollutants, renewa-
ble energy generation, and removal of greenhouse gases. 

The use of geological resources provides both challenges 
and opportunities for sustainable development. On the 
one hand, extraction and use of geological resources has 
major environmental and social consequences; on the 
other, solid Earth resources are needed to support green 
technologies. Moreover, the Earth’s subsurface, which 
geoscientists study using geophysical, geochemical, and 
petrological techniques, can be a source of renewable ge-
othermal energy and a secure place to store greenhouse 
gases and wastes from nuclear energy generation. In the 
geological sciences, the life cycle of resources such as base 
and critical metals, fossil fuels, water, and hydrogen are 
studied from genesis to exploitation to environmental 
impact. Geological knowledge has been critical to ex-
ploiting fossil fuel energy, but it is also critical for finding 
and responsibly developing the resources needed to sup-
ply the green energy transition. These resources include 
rare-earth elements, nickel, and lithium, which are used 
in green technologies such as wind turbines and electric 
vehicle batteries.

Geoscientists are increasingly studying the impacts of 
human activities on Earth systems and the ways in which 
geoscience knowledge should support sustainable de-
velopment. At the University of Bern, this translates into 
research and teaching that includes tracking plastic pol-
lution in aquatic systems, developing geothermal energy, 
studying CO2 removal and storage, understanding past 
climate changes, and more. 

Example: Using geological knowledge to 
support the green energy transition

The green energy transition requires large volumes of sol-
id Earth resources – such as metals used in batteries and 
solar panels, or iron and aggregate for construction – that 
are ultimately sourced from mining activities [2]. There 
is no doubt that a shift from fossil fuel energy systems 
towards sustainable energy sources is required to achieve 
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the goals of the Paris climate agreement and avoid the 
worst outcomes of climate change [3]. However, a sustain-
able energy transition requires careful management of 
the social and environmental impacts of mining activities. 
Geological knowledge is used to find the mineral resourc-
es used in green technologies – and it can also support 
sustainable use of these resources (SDG 7). For example, 
knowledge of fluid–mineral interactions can be applied 
to repurpose, reprocess, and safely store waste products 
from mining operations and reduce the impacts of mining 
on surrounding communities (SDGs 3 and 9) [4,5]. Certain 
mine wastes might even be used to capture and store 
CO2 [6], and mineral resources could be obtained from 
municipal wastes (SDG 12) [7]. And alongside reductions 
in CO2 emissions, storing CO2 captured from the air in the 
subsurface – where it can be securely stored over long 
timescales – could contribute to the stabilization of the 
Earth’s temperature at <2°C above pre-industrial levels 
(SDG 13) [3,8].

How does the University of Bern’s Institute 
of Geological Sciences incorporate sustain-
ability into research and teaching?

At the Bachelor’s and Master’s levels, the Institute of Geo-
logical Sciences directly incorporates the topic of sustain-
able development into teaching, through courses on the 
interlinked nature of the Earth’s systems and climate his-
tory, on waste materials and the circular economy, on CO2 
storage, and on other contemporary and cross-cutting 
environmental issues. In one field course, for example, 
students examine climate change and its impacts on the 
environment. From Bachelor’s to Doctoral level, students 
have the opportunity to conduct research on topics such 
as nuclear waste storage, reuse and disposal of municipal 
solid wastes, CO2 removal and storage, natural H2 explo-
ration, microplastic pollution, and paleoclimate. The next 
generation of Earth scientists is thus supported to better 
incorporate sustainability considerations into their future 
careers. 

Sustainable Development Goals (SDGs)  

of particular relevance to the Geology.



3

Links to Sustainable Development  |  Geology

References

URLs last accessed on 3 July 2023.

[1] Fischer H, Meissner KJ, Mix AC, Abram NJ, Austermann J, Brovkin V, 
Capron E, Colombaroli D, Daniau A-L, Dyez KA, et al. 2018. Palaeocli-
mate constraints on the impact of 2°C anthropogenic warming and 
beyond. Nature Geoscience 11:474–485.  
https://doi.org/10.1038/s41561-018-0146-0.

[2] Vidal O, Rostom FZ, François C, Giraud G. 2017. Global Trends in metal 
consumption and supply: The raw material–energy nexus. Elements 
13(5):319–324. https://doi.org/10.2138/gselements.13.5.319.

[3] IPCC [Intergovernmental Panel on Climate Change]. 2022. Summary 
for Policymakers. In: Shukla PR, Skea J, Slade A, Al Khourdajie A, 
van Diemen R, McCollum D, Pathak M, Some S, Vyas P, Fradera R, 
Belkacemi M, Hasija A, Lisboa G, Luz S, Malley J, editors. Climate 
Change 2022: Mitigation of Climate Change. Contribution of Working 
Group III to the Sixth Assessment Report of the Intergovernmen-
tal Panel on Climate Change. Cambridge, UK and New York, USA: 
Cambridge University Press. https://www.ipcc.ch/report/ar6/wg3/
downloads/report/IPCC_AR6_WGIII_SummaryForPolicymakers.pdf.

[4] Lottermoser BG. 2011. Recycling, reuse, and rehabilitation of mine 
wastes. Elements 7(6):405–410.  
https://doi.org/10.2113/gselements.7.6.405.

[5] Hudson-Edwards KA, Jamieson HE, Lottermoser BG. 2011. Mine 
wastes: Past, present, future. Elements 7(6):375–380.  
https://doi.org/10.2113/gselements.7.6.375. 

[6] Wilson S, Harrison AL, Dipple GM, Power IM, Barker SLL, Mayer KU, 
Fallon SJ, Raudsepp M, Southam G. 2014. Offsetting of CO2 emis-
sions by air capture in mine tailings at the Mount Keith Nickel Mine, 
Western Australia: Rates, controls and prospects for carbon neutral 
mining. International Journal of Greenhouse Gas Control 25:121–140. 
https://doi.org/10.1016/j.ijggc.2014.04.002.

[7] Zucha W, Weibel G, Wolffers M, Eggenberger U. 2020. Inventory 
of MSWI fly ash in Switzerland: Heavy metal recovery potential and 
their properties for acid leaching. Processes 8(12):1668.  
https://doi.org/10.3390/pr8121668.

[8] Pogge von Strandmann PAE, Burton KW, Snæbjörnsdóttir SO, 
Sigfússon B, Aradóttir ES, Gunnarsson I, Alfredsson HA, Mesfin KG, 
Oelkers EH, Gislason RS. 2019. Rapid CO2 mineralisation into calcite 
at the CarbFix storage site quantified using calcium stable isotopes. 
Nature Communications 10:1983.  
https://doi.org/10.1038/s41467-019-10003-8.

University of Bern 
Centre for Development and Environment (CDE) 
Mittelstrasse 43 
3012 Bern 
Switzerland 
www.cde.unibe.ch

Contact: sustainability.cde@unibe.ch

Authors: Prof. Dr. Anna Harrison, Prof. Dr. Hendrik Vogel 
(Institute of Geological Sciences)

Series editors: Jonas Frédéric Chastonay, Camilla  
Steinböck, Dr. Lilian Julia Trechsel (CDE)

Copyediting: Tina Hirschbuehl und Marlène Thibault 
(CDE)

Layout: Simone Kummer (CDE)

This publication is available for free download at: 
https://www.bne.unibe.ch/material/publications_fur-
ther_reading/links_to_sd/index_eng.html

Version 1.0

© 2023, the authors and CDE

UNIVERSITY
OF BERN

This work is licensed under a Creative Commons Attri-
bution- NonCommercial 4.0 International License. See 
https://creativecommons.org/licenses/by-nc/4.0/ to view 
a copy of the license. For any commercial use of the con-
tent, it is mandatory to obtain permission from the au-
thors of the corresponding content.

This document was compiled within Project 7.9, Educa-
tion for Sustainable Development (ESD), of the University 
of Bern. Project 7.9 supports the Vice-Rectorate Quality 
in incorporating sustainable development into teaching 
at the University of Bern. Project 7.9 focuses on discipli-
nary and interdisciplinary connections with sustainable 
development, helping the faculties and institutes to 
identify these connections and make them visible to a 
wider audience.
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