Open Call for Bachelor Thesis Supervision – 5 Projects available

How deep is our Carbon-Lock-in? 
Can we escape fossil fuel dependence?
What are the economic and social vulnerabilities involved?
These are questions that are extremely pertinent in times of climate change and geopolitical tensions in the middle east. ISSET, the Institute for Spatial and Social-Ecological Transformations, at the Department of Socioeconomics at WU is offering five potential bachelor thesis projects under the supervision of Assistant Professor Mag. Dr. Christian Kerschner. The idea is a collective exploration of five different ideas, narratives or hypothesis by means of our browsable interface that allows country and sector level detection of carbon lock-ins and vulnerabilities in the case of fossil fuel restrictions. This interface was developed in our EU Project i-CONN (Global Economic Vulnerability: https://global-economic-vulnerability.onrender.com). With this tool we have now a large pool of data and combinations that need analysing with a specific research question in mind. Our dataset includes 163 sectors across 44 countries and five rest-of-world regions over the period of 1995-2022. For instance, one of the things we have already asked, is whether sectors that are necessary for decarbonisation (i.e. renewable energy and their supply chains) are also vulnerable when we want to phase out fossil fuels. Which they are and which of course is not good news. But there are still many other questions that we have not asked and investigated with our tool. This is where YOUR Thesis could come in! 
You find some more details on background and results so far below that you can check out. If you are interested to join us in this effort, please reach out to christian.kerschner@wu.ac.at
Short Background
In our current times of a global “polycrisis” (Lawrence et al., 2024), economies around the world face multiple environmental, social and political challenges. The most prominent of these relate to the extraction and use of hydrocarbons as critical production inputs and main energy sources, increasingly shaped by climate change (Foster et al. 2026) and the geopolitics and weaponisation of energy, exemplified by the closure of the Strait of Hormuz. Decarbonisation based on resilience-oriented economic restructuring that avoids expanding extractivism and neo-colonialism is a central strategy for addressing these challenges (Riofrancos 2023; Gatto & Magazino 2026). Yet effective and socially just decarbonisation first requires understanding where economies maintain strong levels of carbon-lock-in and remain structurally vulnerable in the case of a fossil-fuel phase-out (decarbonsiation).
Multi-regional input-output studies show energy-price shocks propagating through production networks, raising household expenditure and poverty risk (Guan et al. 2023) and reducing access to essential goods and services (Zhang et al. 2023). Combined with complex-network metrics, this approach can also reveal the nodes through which disruptions spread most forcefully, as shown for global natural gas networks (Du et al. 2022). Managing the transition away from fossil fuels in socially sustainable ways has so far been studied mainly via household carbon footprints and emissions inequality (Dorninger et al. 2021) and the employment implications of decarbonisation pathways (Černý et al. 2024). However, no existing framework links structural measures of carbon lock-in to macroeconomic performance, consumer-price dynamics and socio-economic vulnerability across countries. Consequently, it remains unclear whether structural fossil-fuel dependence helps explain why economies respond differently to energy shocks and which households and workers are most exposed during decarbonisation.
Our team has developed a respective measure that combines state-of-the-art input-output approaches with network analysis (Kerschner et al. 2013; Diaz et al., forthcoming). Using longitudinal EXIOBASE multi-regional input-output data (1995–2022; Stadler et al. 2018) covering 163 sectors across 44 countries and five rest-of-world regions, our results — most recently within the H2020 i-CONN project — reveal a worrying increase in global fossil-fuel vulnerability and carbon lock-in, concentrated in a growing number of sectors that are both highly vulnerable and system-critical, such as chemicals, fertilisers and plastics (Figure 1C), as well as sectors central to the energy transition itself. The global economy, in other words, is deepening its carbon lock-in and the way out seems ever more difficult.
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Figure 1. (A - Heatmaps) Global vulnerability to a fossil fuel price shock for oil, gas and coal, respectively, at the sectoral level from 1995 to 2020. (B - Bar plots) Ranking of countries which have increased their vulnerability to a gas, oil or coal price shock. between 1995 and 2020. (C – Bubble graphs) Global sectoral vulnerability by sectors’ economic importance between 1995 and 2020. Average vulnerability for sectors in the key quadrant is displayed in each plot. Both, the size and the colour of the bubbles stand for the degree of vulnerability of each sector. Labels are displayed conditional to vulnerability values (if higher than a certain threshold). (source Diaz et al forthcoming)

Note: With this article we are also providing an interface, where users can analyse specific local contexts i.e. to determine check how prepared the sectors of a specific country or region are for phasing out fossil fuels: Global Economic Vulnerability
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