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In 2021, solar and wind power for the first time provided more than 10% of the world's electricity. This makes wind a
strategic pillar for the energy transition and a green economy. Despite broad public support for renewables, local
opposition to wind often centers on wildlife, biodiversity, noise, and property values, while accident/failure risk receives
comparatively less attention. This study presents a comparative risk assessment for onshore wind in Europe with explicit
treatment of uncertainty.

Starting from a public worldwide dataset of wind events, 1,243 European events (2000-2023) that report fatalities and/or
injuries, including both accidents and incidents (i.e., not all events entail consequences beyond reported human harm) are
selected. Records are cleaned and harmonized; based on event descriptions, additional attributes are created following
the PSI's ENergy-Related Severe Accidents Database (ENSAD) framework (location, trigger, life cycle, affected
components, consequences).

Total disability-adjusted life years (DALY) are then computed for each event as model inputs by combining (i) fatalities and
(ii) injuries converted to DALY with (iii) a DALY Disorder component derived separately from a standardized burden-of-
disease factor set. The statistical assessment uses a Hierarchical Approximate Bayesian Computation (H-ABC) to address
data sparsity and analytically intractable likelihoods in the dataset: events are represented in a multilevel structure, and
the likelihood is replaced by a stochastic simulator to obtain posterior distributions of the parameters of interest.
Furthermore, annual onshore-wind electricity generation (GWh) at country level is modeled with a second H-ABC layer to
propagate its uncertainty. Normalization is performed after inference: from posterior total DALY, we derive country-level
DALY/GWh (posterior means and 95% credible intervals).

The results provide an uncertainty-aware, comparable metric of health burden to support risk-informed deployment and
transparent communication across European states.
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