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Abstract

-

districts, comparing current primary energy, greenhouse gas emission, and resource exergy factors for 

-

-
-

-

-
-

-

-

GEG, 2020). However, a recent key issues paper by the German government proposes abolishing this re-
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systems in the future (Bundesregierung, 2026).

-

-

State of knowledge

Municipal heat planning in Hamburg

-

other factors, the building structure of a neighbourhood can be used to evaluate the suitability of district 

-
WSB, 2024).

For the city of Hamburg, the Authority for the Environment, Climate, Energy and Agriculture (BUKEA) de-

o heat demand density
o 
o economic feasibility

and unavoidable waste heat. Furthermore, the decision cascade proposed by BUKEA suggests that heat 

and the corresponding report was released by FHH & BUKEA (2026).

route length (with supply and return pipes counted as a single route). In the Hamburg Heat Register, linear 

context of municipal heat planning, Dochev et al. recommend using linear heat density as a key indicator, 

al., 2018).
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Country

Share of district heat-

mix for heat supply*       
(Rambøll, 2020)

Typical linear heat 

& Thalmann, 2014)

Typical heat losses     
(Nussbaumer & Thalmann, 

2014)

Germany 14 % 2.0 MWh/(ma) 17 %
Denmark 65 % 0.7 MWh/(ma) 25 %
Finland 38 % 1.9 MWh/(ma) 14 %
Switzerland 4 % 1.9 MWh/(ma) 12 %
Austria 14 % 1.1 MWh/(ma) 19 %

-

to the amount of heat delivered (Pfnür et al., 2016). For municipal heat planning in Hamburg, the Heat 

-

2025a).

Primary energy factor

The greenhouse gas (GHG) emission factor (EF) is a parameter used to assess the climate impact of pro-

-

based on the electricity credit method, which results in lower GHG emission factors for heat generated in 
-
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-

The resource exergy factor (REF) is a key metric of resource exergy analysis (REA) and enables the thermo-
-

the methodology outlined in the REA (Jentsch, 2025).

-
mary energy or GHG emission factors do not permit a meaningful comparison between renewable energy 

2025):

Air-to-water heat pumps: 

Where

         =REF of the drive energy

         =Annual performance factor

-
perature corresponds to the reference temperature      and the heat pump is electrically operated.

Where

        =REF of the fuel
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      =reference temperature

-
turn temperatures)

                                                           

heat: 0.02 according to (IEA, 2022))

Table 2 summarises the key parameters considered in this study.

Table2 : Key parameters considered in the analysis

Source

factor PEF -                                        * FW 309-1/                 
Geoportal Hamburg

Comparison of energy sourc-
es based on primary energy 

-
able)

factor 

EF

  FW 309-1/                
Geoportal Hamburg gas emissions, comparison of 

energy sources

factor REF -  to (Jentsch, 2025)

Assessment of thermody-
-
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-

(2025), Germany is already among the ten countries with the highest risk of large-scale blackouts, with 

al., 2011).

-

System temperatures 

-

However, there are several neighbourhood and sub-networks that already operate at lower supply and 

energies could be integrated into the network (Schmidt, 2018).

This study examines three urban areas in Hamburg that are currently supplied by the municipal gas net-
work. Preliminary heat planning has already been completed for all areas. In the Hamburg Heat Register, 

network structures (Geoportal Hamburg).

-

-

GEG (GEG, 2020). REFs are calculated in accordance with the the REA methodology (Jentsch, 2025). Annual 

2022 & HEnW 2025a) and on documents provided by network operators (E.ON SE, (2023) & EAM Natur 
Energie GmbH, (2021)). Supply and return temperatures were taken from the operators’ Technical Con-

the minimum and maximum supply and return temperatures from the TABs were assumed as the average 
annual network temperatures. 
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is Hamburg’s city network, operated by Hamburger Energiewerke (HEnW).

          

from the Hamburg Heat Register; scale 1:5,000; accessed 17 March 2026). Blue: decentralized heat supply; red: exist-

-
-

area, with the largest operated by HenW, EAM Natur Energie GmbH and HanseWerk Natur. Despite the 

themselves (areas highlighted in beige in Figure 2).
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from the Hamburg Heat Register, scale 1:10,000; accessed: 17 March 2026). Blue: decentralized heat supply; red: exist-

The district of Othmarschen, located in the borough of Hamburg-Altona, features a heterogeneous build-
ing structure. Old villas and detached houses dominate along the Elbe river, while apartment buildings 

-
ing networks are present in the immediate vicinity, such as the Bahrenfeld and Lyserstraße networks. The 
preliminary target scenario developed by BUKEA predominantly foresees decentralized heat supply solu-

and daycare centers (areas highlighted in beige in Figure 3).

-

(e.g. steel, chemical industry, glass, paper), waste disposal and energy conversion (BMWSB, 2024). The 
-

by waste heat sources.
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Figure3: Preliminary target scenario for the heat supply in the Othmarschen district (map excerpt from the Hamburg 

Results and Discussion 

-
ants were not calculated using the Finnish method. 

to the GEG and FW 309-1, CHP plants are strongly favoured in terms of PF and EF. This preference results 
from electricity credit method, which values exported electricity with a high GHG emission factor of 860 g 

-
ity and heat in CHP plants.

-
-

-

and greenhouse gas emissions.
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with life cycle assessment (LCA) in future municipal heat planning could provide a more comprehensive 
-

The case study analysis suggests that municipal heat planning in Hamburg currently leans toward pro-

o  The upcoming repeal of the 65% renewable energy obli-

o 

o 

o  Increased reliance of all sectors (mobility, electricity, and heat-
ing) on the electricity grid combined with high share of renewables raise the risk of power outages.

o 

Conclusion

-

-
-

methodology. For the assessment of GHG emissions, the electricity credit method is outdated, and a sci-
-

-

infrastructures.

-
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heat demand.

-
-

Literature -1:2023 – 

electricity credit method. AGFW.

-
od and the Carnot method. AGFW.

BDEW-
-
-

-

-

-

-

-
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-

-

-

Cooling. 

-
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-

-
-

-
-

agement.

-

Freien und Hansestadt Hamburg.


