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The transformation of Germany’s energy system to renewable sources demands a diverse and expandingwork-
force specialized in wind and PV installations, infrastructure expansion (electricity, heating, hydrogen grids),
and building renovations. This need arises as workers retire, leading to declining employment [1]. While lit-
erature highlights job gains from renewable energy, Germany faces the challenge of securing workforce amid
labor shortages. Increasing workers in the energy sector is essential. Strategies include retraining, education,
and recruiting foreign labor [2]. Prioritizing the energy transition involves incentivizing retraining programs,
enhancing education in energy fields, and attracting international workers—representing the best-case sce-
nario. However, geopolitical tensions and a right-leaning political landscape may divert resources, limiting
personnel and funds for the energy transition. The growing right-wing climate may deter immigrants, mak-
ing the best-case scenario challenging. In November 2023, members of the right-wing party AfD and radicals
like the Identitarian Movement planned deporting individuals with a migration background [3]. Hence, Ger-
many might not achieve the best-case scenario but instead face low immigration or even emigration and
expulsion. To explore this, we conduct economic optimizations for Germany’s energy transition under three
scenarios: best-case, low-migration (limited immigration and fewer retraining opportunities), and worst-case
(emigration and no retraining). We aim to answer: What impact does labor market development, influenced
by training measures and migration policy, have on the energy system transformation and climate targets in
these scenarios?

Ourmethods involve a literature review analyzing the requiredworkforce for specific technologies and current
and future employment trends in Germany. We develop scenarios projecting employment, considering the
maximum workers suitable for the energy sector if prioritized in labor market policy, including evaluating
right-wing expulsion plans for the worst-case scenario. We perform energy systemmodeling using GENeSYS-
MOD, a linear techno-economic optimization model capable of comprehensive case studies with up to hourly
resolution [4], [5], [6]. The model integrates a job module introduced by Hanto et al. [7], further developed
to analyze different transformation paths based on training and migration policies.

Expected results indicate that in the best-case scenario, workforce growth through retraining, education, and
immigration allows cost-effective energy system optimization without labor constraints. The value of immi-
gration is highlighted by quantifying the number of foreign workers needed to fill domestic job gaps. In the
low-migration and worst-case scenarios, a lack of skilled workforce is expected to hinder the energy transfor-
mation, illustrating the significant impact of migration and labor policies on climate goals. Comparing these
scenarios underscores the importance of attracting international workers to facilitate the transition.

Conclusions suggest that additional efforts in labor market policies are necessary, potentially requiring the
energy sector to be prioritized to enable timely transformation. Nationalist migration policies could jeopardize
the energy transition’s success, exacerbating the climate crisis. Therefore, more effort is needed to stabilize
the political spectrum and enable worker migration to Germany. Efforts should extend beyond legal migration
pathways to creating an environment that attracts people to work in the energy sector and other critical areas.
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