CEGU26

GENERAL ASSEMBLY

EGU26-987, updated on 06 Sep 2026
https://doi.org/10.5194/egusphere-egu26-987

EGU General Assembly 2026
© Author(s) 2026. This work is distributed under

the Creative Commons Attribution 4.0 License.

Assessing Societal Response to Extreme Temperature Shocks

Steffen Lohrey'?, Giacomo Falchetta®®, and Kai Kornhuber®*

'"Technische Universitat Berlin, Sustainability Economics of Human Settlements, Berlin, Germany
%International Insitute for Advanced Systems Analysis (IIASA), Laxenburg, Austria

3Centro Euro-Mediterraneo sui Cambiamenti Climatici (CMCC), Venice, Italy

4Columbia University, New York, United States of America

Climate projections suggest greatly increased exposure to heat, and they have recently been
outpaced by record-shattering heat events. Not all physical mechanisms are understood, and
many open questions remain on the coordinated and uncoordinated human responses to record-
breaking events. Insights into societal reactions to such outlier records are important for designing
adaptation strategies, and for anticipating societal dynamics.

We hypothesize heat extremes trigger societal response. Therefore, we design a statistical
framework to explore heat record exceedance in recent decades and combine it with
socioeconomic impact and response data to elucidate event-response relationships. More
specifically, we assess air conditioning uptake in Europe and heat-health impacts. As
meteorological baseline we use daily maximum temperature and compare it with annual air-
conditioning data at country-level, global burden of disease reports, and socio-economic variables.
We validate our hypothesis using both fixed effects regression models, and event coincidence
analysis. We first find that while temperature records show a strong upward trend in entire
Europe, the occurrence of large temperature record exceedance is spatially heterogeneous. Fixed
effects analyses show a statistically significant effect of highest temperature and gross-domestic
product on air-conditioning uptake. They also highlight the importance of a one-year time lag
between highest temperature and the air-conditioning data. Further, event coincidence analysis
points at an impact of single heat events on air-conditioning uptake.

Overall, our results show promising insights into an issue that is of urgent societal importance in
the face of new records. Insights into the driving role of single record-breaking events are very
valuable for informing adaptation measures, wider policies, but also early warning systems and
approaches related to anticipatory action.
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