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1. INTRODUCTION

The heating and cooling sector (HCS) in Germany accounts for around 48% of final energy con-
sumption and nearly 90% of household energy use - over 630 terawatt-hours (TWh) [1]. In 2024,
approximately 81% of national demand was met by fossil fuels, while the remaining share was
supplied by renewable sources, primarily biofuels [2]. To achieve 50% climate-neutral heat pro-
duction by 2050, the German government is accelerating the expansion of shallow geothermal
energy (SGE), tapping into the heat stored within the first 400 meters of depths. However, scaling
up SGE nationwide is hindered by several technical, economic, and social challenges [3]. Key
technical barriers include complex permitting procedures, inconsistent assessments of theoreti-
cal and technical geothermal potential across Germany’s 16 federal states and high variability in
regional policies governing ground source heat pump (GSHP) installation. Furthermore, existing
data and resources are often fragmented across multiple authorities, difficult to access and not
directly comparable or scalable.

This contribution takes a step toward a more consistent and comprehensive assessment of SGE
potential in Germany by analysing and mapping the site-suitability for GSHP utilization. Specifi-
cally, we evaluate the variability of regional policies and guidelines governing the use of BHEs
across the country, considering their compatibility with national and regional environmental reg-
ulations as well as the known subsurface geological conditions at each site.

2. WORKFLOW

The site-suitability assessment involves several phases, beginning with the identification and
evaluation of relevant factors (e.g., subsurface geological conditions, environmental risk zones,
land-use restrictions) that may hinder GSHP installation. This is followed by data compilation,
processing, and mapping [4, 5]. All steps were carried out in consultation with the Staatliche
Geologische Dienste (SGDs - State Geological Surveys of Germany) and other environmental
authorities. A statistical analysis was then performed to identify the factors that most strongly
affect the suitability of locations for BHE systems across the country.
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Figure 1. Workflow developed for mapping site-suitability, standardizing geospatial information, and inves-
tigating regional policies variations governing the use of SGE.
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5. FINAL CONSIDERATIONS

The presented site-suitability assessment represents the first analysis of its kind conducted at such a large spatial scale and level of detail in Europe, and likely worldwide. Although it does not represent
the actual geothermal potential, it constitutes a fundamental building block for subsequent estimations of the technical and developable potential [6], thereby serving as an essential instrument to sup-
port the heat transition. The workflow developed here overcomes several challenges by providing a nationally standardised map while maintaining a representation that is both accessible and easy to
understand. The approach is both versatile and broadly transferable. By integrating a structured process, widely available geospatial datasets, and a comprehensive catalogue of criteria tailored to re-
gional or national regulatory frameworks and geological conditions, the methodology offers a practical template for developing comparable suitability assessments and supporting the deployment of
shallow geothermal systems in other countries.
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