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Background and objectives

- Fossil gas consumption in the EU must decline rapidly to meet energy and climate targets, as well as in the context of energy
security concerns, and gas price volatility.

- Declining gas demand will lead to higher grid fees for remaining customers as fewer people use the gas infrastructure, with potential
high increases of grid fees.

- Proposals to replace fossil gas with hydrogen face technical and economic challenges, with hydrogen being less efficient and more
expensive for heating compared to electrification and district heating.

- Continued investment in gas infrastructure without a decommissioning plan risks stranded assets, as the long lifespans of gas grids
do not align with decreasing gas usage and climate targets.

- Regulations are beginning to address these issues, with some countries taking steps towards orderly gas grid decommissioning to
manage costs and transition to alternative energy sources efficiently.

- In view of these challenges ahead, the objectives of this country sheet are to
- provide an overview the status quo of gas consumption and gas distribution networks
- Outline how regulations related to the gas grid embrace this challenge and identify gaps

- Highlight opportunities for stakeholders to interact in the process
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Summary of the country report for Germany

- Germany has a high share of natural gas in its primary energy demand of 23%.
- The landscape of distribution grid operators is fragmented with over 700 of different size and ownership structure.
- No decline can be seen in gas demand, gas boiler sales and gas infrastructure investments.

- A ban on newly installed gas boilers came into force in 2024: for new buildings from 2024 on, for existing buildings with a transition
period from mid-2026 or -2028 depending on the completion of the local heat planning, which is mandatory for all communities.

- The plan for a hydrogen transmission grid (H2-backbone) is completed. An increase of biomethane and hydrogen is anticipated.
Heating with hydrogen is allowed in to be designated hydrogen grid expansion areas.

- There is a clear mismatch of the future gas demand in the network development plan by the grid operators and the sharply
decreasing gas demand of scenarios reaching climate targets.

- Regulatory barriers for/while decommissioning occur due to:

- an obligation to connect consumers (§ 17/18 EnWG)

- grid charges may rise with less consumers due to depreciation periods

- investment obligations in concession contracts

- no plans for mandatory gas decommissioning areas in local heat planning
- A process to revise the regulatory framework of the distribution grid has started in March 2024.
- Vulnerable households are not considered in infrastructural planning.
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Content and structure of the country report

1. This chapter provides an overview
of historical trends and current statistics regarding fossil gas usage and the evolution of heating systems.

2. This section discusses the infrastructure that
supports the distribution of gas, including an assessment of its development over time and its condition today.

3. Here, we analyze the regulatory
framework governing the distribution network and detail the associated costs of maintaining and expanding
this infrastructure.

4. This chapter evaluates the expected role of alternative
gases like biogas and hydrogen in transitioning away from fossil fuels, including current applications and
future projections.

5. We explore how gas grid planning is aligned with national climate goals,
examining scenarios that aim to reduce greenhouse gas emissions.

6. The final section discusses transparency and
highlights opportunities for stakeholder engagement.
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Development of natural gas consumption
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- Gas boilers have been the dominant heating
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- The German gas network has a total length of more than 570 thousand

- A total of 703 distribution system operators and 16 transmission system

- In Germany, the gas distribution networks are very fragmented between

- Some network operators cover comparatively large areas. There are .

- Some regions are not connected to the gas grid (white areas).
- Low calorific gas (L-gas) and high calorific gas (H-gas) are the two

- Due to declining gas imports from the Netherlands and lower gas

Map of the network operators (Status January 2023)
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km. In total, more than 14.5 million consumption points are connected to
the gas grid."

operators are running the German gas network.!

network operators (often called “Stadtwerke”), as the map shows.2 They
are privately and publically owned, often mixed.

large regional differences in the distribution network systems.2

Gas quality

B Trading Hub Evope 1-Gas
existing types of fossil gas in Germany. The gas type and thus the B oy Hub Eveupe H-Gas
calorific value differ depending on the origin of the gas. Because of the
different calorific value, the two types of gas must be transported in

separate gas networks.2

production within Germany, there is a continuous switch from L-gas to H- ‘ :
gas in the mainly concerned north-western regions. By 2030 the ' ' - eneut
transition from L-gas to H-gas is planned to be close to completed.3

Country Report Germany Sources: 'Federal Network Agency (BNetzA) (2023); 2ene't GmbH (2023); 3Federal Network 10

Agency (BNetzA) (2022b)
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Development of the gas transmission and distribution network
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Development of the gas transmission and distribution network

The number of consumption points
connected to the gas network has been
stable over the past ten years, with close to

or above 14 million consumption points.
12,3,4,5,6.7,8,9,10

A high number of consumption points
means that the network and pipeline costs
are covered by a broad gas consumer
base. They are collected via gas grid
charges on the actually consumed gas.

For the distribution networks, around 12.5%
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Sizes of the distribution network operators

- Distribution network operators in Germany differ

substantially in terms of grid length and
connection points.’

While 343 distribution network operators operate
a gas network of less than 250 km, there are 26
distribution network operators that manage
networks of over 4,000 km."

This spread is also reflected in the number of
connection points. While the majority manage
between 1,000 and 10,000 consumption points
(379), 29 distribution network operators manage
more than 100,000 consumption points each.!

Distribution system operators by grid length (Quantity)?
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Source: "Federal Network Agency (BNetzA) (2023) 13
Note: Unfortunately, data is not available for all 703 distribution system operators. All data available
from the Federal Network Agency in 2022 is included in the graphs.
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Gas grid regulation

- Network development: The Gas Network Development Plan (Netzentwicklungsplan Gas) outlines the future expansion requirements
of the German gas transmission grid. It is revised biennially by the transmission system operators, subject to public consultation, and
ultimately approved by the Regulatory Authority (Bundesnetzagentur; BNetzA). Forecasts of future gas demand, primarily from
industry, power plants, and households, are the central input variable for the expansion requirements of the gas transmission grid.
The expansion requirements at the distribution grid level, including gas demand for heating systems, are based on the demand
forecasts of the distribution grid operators. -2

- Network regulation: Germany enforces a connection obligation (§§ 17/18 EnWG'), which entitles all consumers to be connected to
the gas distribution grid, unless there are technical or economic reasons to refuse the connection. However, the term 'economic
unreasonableness' is not clearly defined, making it subject to case-by-case evaluation. The obligation to connect new customers
reflects the assumption of an infinite infrastructure that does not anticipate any form of decommissioning.’

- Grid charges: The GasNEV? governs the method for determining network charges for using gas supply networks. It establishes how
the costs for using the gas networks are calculated. Grid charges are regulated by the BNetzA. In 2023 grid charges made up
approximately 12% of the total gas price for residential customers (22% in 2021).45

Country Report Germany Sources: 'Energy Industry Act (EnWG); 2BDEW (2024); 3Gas Network Charges Regulation (GasNEV); “Federal Network 15
Agency (BNetzA) (2023); 5Federal Network Agency (BNetzA) (2022a)
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Gas grid regulation

- Depreciation: Distribution grid operators are permitted to depreciate new infrastructure investments until 2045, which is the target
year for climate neutrality. However, investments made in the past are still subject to a depreciation period of 45 to 55 years. Grid
operators must make corresponding asset value adjustments if parts of the gas distribution network are decommissioned before the
end of this period. In 2021, the residual value of the distribution grid pipelines was in the range of between 25-60 billion EUR. The
regulatory authority BNetzA has published a plan to change the procedure for determining the adjustment of the imputed useful life
and the depreciation methods for natural gas pipeline infrastructure in 2024 so that declining balance depreciation will also be
possible in the future, so that network costs can be passed on early and to many customers.!-2

- Concessions: Municipalities enter into concession agreements with network operators, allowing them to use public land for their gas
networks. In exchange, the municipalities receive a concession fee, which is determined by the number of inhabitants in the
municipality. Concessions are typically awarded for a maximum of 20 years. It can be part of a concession agreement that grid
operators are obliged to invest in the expansion of their grid.34°

Country Report Germany Sources: 'Agora Energiewende, BET (2023); 2Federal Network Agency (BNetzA) (2024b); 3Federal Cartel Office and 16
Federal Network Agency (BNetzA) (2015); “Konzessionsabgabenverordnung (KAV) (2006); SBMWK (2024a)
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- Grid charges for private households vary
significantly across regions. In Lower
Saxony (Niedersachsen), grid charges can
be as low as 0.5 cents/kWh, while in
extreme cases in Bavaria (Bayern), they can
reach up to 3.4 cents/kWh.'

- The grid charges reflect the calculated
network costs and the accepted revenue
ceilings of operators (Erldsobergrenze) by
the Federal Network Agency (BNetzA)
according to the GasNEV. To cover these
grid costs, an annual power price in euros
per kilowatt and an energy price in cents per
kilowatt-hour are determined for each
consumption point.!-2

- The regional cost differences are due to
individual distribution network costs, fixed
revenue caps, different consumption
patterns, and varying user densities in each
distribution network."

Cost of grid charges in cents per kWh
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Possible future development of grid charges

- By switching from fossil gas to renewable energy sources or
electrical heat pumps (and thereby a predominantly non-
gaseous heat supply), the energy demand for gas as well as Development of gas grid charges without adjustments to the
the number of gas consumers will continuously decrease. regulatory framework (indexed grid charges, 2023 = 1,0)’

- However, as the distribution grids still have to be operated and
maintained, which means that the associated costs are passed
on to a shrinking consumer base. Grid charges for the
remaining consumers risk rising significantly in the future.

- An independent study from 2023 estimates the potential
increase in grid charges due to this effect. The study concludes
that, depending on the age structure of the grid considered, the
remaining customers' grid charges could increase by a factor of
9 to 16 by 2045 (based on the current regulatory framework)."

Development of grid fees for the base year 2022

- The Federal Network Agency has recently (March 2024) started )
a consultation process on two different models for calculating %Qrfﬂ
grid charges in the future; the models are meant to (1) shorten
the depreciation time of gas infrastructure investments such
that these investments can be recovered in time; and (2)
protect the last remaining consumers from high grid charges.?
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Heat planning

o The new Heat Planning Act (Warmeplanungsgesetz; WPG) requires all municipalities to develop a heat plan. As part of this,
municipalities must develop spatially resolved heat transition strategies that aim to achieve climate neutrality by 2045 by converting
decentral heat generation and all central heat-relevant infrastructure, primarily heat, gas, and electricity distribution networks.'

o Deadlines: The submission deadline for the heat plan is 30.06.2026 for municipalities with more than 100,000 inhabitants and
30.06.2028 for smaller municipalities. The heat plans must be reviewed and updated every five years and must be approved by the
municipal councils.’

o As part of the heat planning process, the municipality divides its area into prospective heat supply areas (categories: district heating
areas, hydrogen grid areas, areas for decentralized heat supply or areas for which the future priority supply still needs to be
assessed). This division is based on an analysis of the existing situation (status quo) and availability of renewable heat sources,
unavoidable industrial excess heat etc., and the economic viability of the various options for ensuring a climate-neutral heat supply
in the area. In addition to economic viability, the local authority must also consider criteria such as security of supply,
implementation risks, and cumulative greenhouse gas emissions associated with the various heat supply options.

The WPG does not provide an explicit designation of the areas where the gas distribution network is to be decommissioned, even if
this results automatically from the zoning."

o The local heat plans are not legally binding and serve primarily as information tool.

o Municipalities have the option (but are not obliged) to designate certain areas as district heating or hydrogen expansion areas. In
the hydrogen expansion areas, building owners may continue to install gas boilers if they are hydrogen-ready (as outlined in the
boiler regulation, see next slide for details). However, this decision is made on a property-by-property basis and building owners do
not have a legal right to demand such designations.’

o Implementing the EU Energy Efficiency Directive the WPG defines that heat plans must outline the role of energy communities and
consider the Energy-Efficiency-First-Principle, also in terms of system efficiency.

Country Report Germany Source: "Deutscher Bundestag (2023) 19
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Gas boiler regulations

e According to the Building Energy Law (Gebaudeenergiegesetz; GEG), every newly installed heating system must use at least 65%
renewable energy or unavoidable waste heat from 01.01.2024. This applies to all buildings, residential and non-residential. New
buildings are obliged from 2024 on. For existing buildings there is a transmission phase until mid-2026/2028 (see below)."

o Homeowners can meet the 65% requirement through various options, for example heat pumps (monoenergetic or hybrid),
connecting to district heating, solar collectors, solid and gaseous biomass, green/blue hydrogen and, in the case of very efficient
buildings, direct electrical heating.!

o The 65% requirement is linked to local heating planning requirements. For cities with more than 100,000 inhabitants, the 65%
requirement will apply from mid-2026, for smaller municipalities from mid-2028 (deadlines from the WPG, see above). To enable
owners to find the most suitable solution for them, a heating system that does not meet the 65% requirement can still be installed
for a transitional period of five years."

o Further use of gaseous fuels (natural gas, biomethane, hydrogen) *:

- Homeowners may continue to install gas boilers until the respective deadlines in 2026/2028. However, operators of these systems must gradually
convert the corresponding boilers to more climate-friendly fuels (biomethane, green or blue hydrogen). The quotas are 15% from 2029, 30% from
2035 and 60% from 2040.

- Furthermore, once a heat plan is available, homeowners can continue to install gas boilers if they are hydrogen-ready and the building is located in an
area that has been explicitly designated as a hydrogen expansion area by the municipality as part of its heat planning. This requires the gas
distribution grid operator to submit a binding roadmap showing how the affected grid area will be completely converted to hydrogen by 2045 at the
latest (including technical and time-related conversion steps for the infrastructure and the connected heating systems as well as hydrogen supply).
This plan must be approved by the Regulatory Authority (BNetzA).

« Installing new heat generators meeting the 65% renewables requirement is subsidized with up to 70%.2

Country Report Germany Sources: 'Gebaudeenergiegesetz (GEG) (2023); 2Bundesministerium fir Wirtschaft und 20
Klimaschutz (BMWK) (2024a)
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e There are several policies in place which shield vulnerable households from high gas bills. Temporary measures during the energy
crisis 2022/2023 contained a gas price cap (Gaspreisbremse) and direct subsidies for heating (via income tax and as part of the
housing benefit programme)."2

e Low-income households (less than 40.000 € income per year) which live in their own property get a 30% higher subsidy rate for
changing their heating system towards renewable energy sources. In total, they can get a 70% subsidy until 2028.3

o Nevertheless, the process of decision making for infrastructure does not specifically include social aspects. Neither do the regulations
for network operators e.g., in terms of grid charges.

Country Report Germany Sources; 1Erdgas-Warme-Preisbremsengesetz (EWPBG) (2022); 2Wohngeldgesetz (WoGG) 21
(2023); SBBMWK (2024a)
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Current discussion on revising the national gas grid regulation

o In March 2024, the Federal Ministry of Economic Affairs and Climate Protection (BMWK) published proposals on how to implement
the EU Gas-Directive. This “Green Paper” brings into discussion the following aspects:’

- Lowering the rights of consumers to get connected to the gas grid and making it easier for operators to decommission parts of their grid
- Building up financial reserves for dismantling parts of the gas grid

- Cancellation of investment obligations in the expansion of a gas grid in concession contracts

- Changes in the depreciation methods (see also next bullet point)

e Also in March 2024, the Federal Network Agency (BNetzA) started a stakeholder-process with the goal to revise the Gas Network
Charges Regulation (GasNEV) on behalf of the rules for depreciation of gas infrastructure (Kalkulatorische Nutzungsdauern, KANU
2.0), at latest for the “fifth regulatory period” starting 2028. This seems necessary to avoid rising grid charges and stranded assets.
The BNetzA proposes the following reforms:?

- Change of the depreciation method from linear to a declining balance method in order to distribute the costs earlier on more consumers.
- Lowering of the mandated depreciation periods for new investments to avoid stranded assets in 2045

— Adaption of the rules revenue cap (Erldsobergrenze) of grid operators reflecting a lower demand for new gas grid infrastructure.

o Astudy from Agora Energiewende (2023) recommends further adaptions on the gas grid regulation, such as:3
- Efficient transformation pathways: connecting binding plans for gas grid decommissioning with local heat planning

- Suitable framework for grid operators: shorter regulation periods defining the revenue caps to increase flexibility, revision of concession law, revision of
the efficiency comparison (Effizienzvergleich) between grid operators to incentivize faster decommissioning

- Social safeguards: distribution of costs (differentiated grid charges, uniform transmission grid charges, building up financial reserves), subsidies, more
involvement of citizens in infrastructural decisions, passing on incentives for decommissioning

Country Report Germany Sources: 'BMWK (2024b); 2BNetzA (2024); *Agora Energiewende and BET (2023) 22
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Hydrogen

In 2023 the government set out plans for a so-called core hydrogen network
(Wasserstoff-Kernnetz) connecting the main industrial and power generation hubs as
well as import points. It is supposed to cover close to 10,000 km and be fully
operational by 2032. Parts of this H,-grid will be newly built, around 60% of the grid
will consist of rededicated old pipelines. Its feed-in capacity is planned to be around
100 GW (electrolysis in Germany plus imports) while its feed-out capacity is set to be
around 87 GW (industrial/power plants as well as exports).’

- As only few consumers will be connected to the H, network in the first few years, the

high initial investment costs cannot be fully passed on to them. Therefore, a state-
backed amortisation account is planned to allow for a time-shift in network charges:
the reduced income incurred in this first phase will be offset by additional income
later on when more hydrogen consumers are connected to the grid.2

By 2030 the German government expects a hydrogen demand of between 95 to 130
TWh, of which 50-70% will be imported.3

Imports are planned from other European countries (e.g., the Netherlands, Norway)
as well as globally via LNG terminals at seaports.

The amendment to the Energy Industry Act (EnWG), which came into force in July
2021, already contains regulations on transitional regulation and the development of
a hydrogen grid infrastructure. Part of this amendment a description of the current
state of expansion of the hydrogen network and future network planning until 2035.4
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Hydrogen network vision for 20321

Source: 'BMWK (2023a),
Gas e.V. (2023)
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The amount of biomethane injected into the
gas grid has nearly doubled from 2013 to 2022
and is now stable at around 10 TWh per year.
This means that biomethane has a share of

around 1% of total gas consumption in
2022_2,3,4,5,6,7,8,9,10,11

Biogas (in contrast to biomethane) was also
used to provide 50 TWh of final energy in 2021.
It is mostly used in combined heat and power
plants. A small amount goes into fuel
production. Biogas is not included in the figure
because it is not relevant for the gas
distribution grid due to its lower share of
methane. It is mostly used directly on site in
agricultural settings.’

The share of synthetic hydrogen with 3.5 GWh
and synthetic methane with 0.1 GWh in 2021
has been very low so far and is therefore hardly
visible in the graph. 234.56.7.8.9,10.11

Injections of biomethane and synthetic gases into
the gas grid2,3,4,5,6,7,8,9,10,11
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Climate Scenarios and fossil gas demand

- The distribution system operators (DSOs) prepare a 10-year

gas demand forecast and submit it to the transmission system
operators (TSOs). The TSOs in turn use the forecast to develop
the scenario framework. 123

For the network development plan 2020-2030
(Netzentwicklungsplan Gas) two different scenarios for gas
development were considered: In the first scenario, gas
demand increases continuously to nearly 1,160 TWh per year in
2050. The second scenario only considers the period until 2030
and assumes a slight decrease in gas demand to close to 900
TWh per year by 2030.2

Scenario 1 is based on the Dena TM95 and scenario 2 on the
EUCO30 by the European Commission. In the TM95 scenario,
the climate targets are achieved mainly using power-to-X
technologies with 37% of these synthetic gases covered by
imports from outside the EU. The EUCO30 models the
achievement of the 2030 climate and energy targets as agreed
by the European Council in 2014, including an energy efficiency
target of 30%.2

Gas consumption development scenarios used for the
network development plan
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Dena TM95: Technology Mix 95 scenario from “dena-Leitstudie - Integrierte Energiewende” 2018.
Available online at https://www.dena.de/fileadmin/dena/Dokumente/Pdf/9261_dena-
Leitstudie_Integrierte_Energiewende_lang.pdf

EUCO 30:The EUCO scenarios served as input for various impact assessments and documents
accompanying the 'Clean Energy for All Europeans' package, presented by the EU Commission in
November 2016. Available online at https://energy.ec.europa.eu/document/download/13deb480-a4a5-4989-
a6a4-992f62333f57_en?filename=20170125_-_technical_report_on_euco_scenarios_primes_corrected.pdf
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Climate Scenarios and gas demand

- Several studies exist on the future development

of fossil gas and hydrogen demand in
Germany, considering the climate targets. The
figure shows the corridor of the projected future
development of gas and hydrogen demand in
Germany and the assumptions of the gas
network operators.'2:34.5

While the demand for fossil gas will have to
decline sharply, especially from 2030 onwards,
hydrogen demand rises slowly. By 2045, fossil
gas demand drops to 200 to 0 TWh per year,
depending on the scenario, while hydrogen
demand rises to 150 to 400 TWh. Significantly

less gas is projected to be needed in 2045.
1,2,3,4,5

- The network development plan does not

adequately reflect the projections of the major
energy system studies and therefore bears the
risk of stranded investments/assets. 1.2.34.5

Climate Scenarios and gas demand — Germany
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Future gas and hydrogen demand in Germany one the one hand based on different scenarios that aim to achieve the climate targets of the
country and on the other hand showing the projected developments of the gas network operators. The values in the green corridor do not
correspond solely to the sum of the maximum values for gas and hydrogen. Instead, the green corridor represents the range of the total sum
of hydrogen and gas within the same scenario for different scenarios. Included scenarios: Agora, dena, BDI, Ariadne Remind, Ariadne
REMod, BMWK T45-Strom, BMWK T45-H2, BMWK T45-PtG/PtL.!234567
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- A network development plan of the 16 transmission system operators is published every two years. In this report,
the planned construction projects on the gas grids are published for the next ten years. The gas development
assumptions and derived plans must be accepted by the Regulatory Authority (BNetzA)."

- The Federal Network Agency (BNetzA) publishes an annual monitoring report. In this report, all developments
concerning the gas networks are presented. This includes, among other things, investments in new pipelines,
expenditures for maintenance and repairs, the length of the networks, the number of operators and the
development of gas consumption. Information on the gas markets is also published.?

» According to the Energy Industry Act (EnWG) §23c (6) operators of gas distribution networks are obliged to publish
the following network-relevant data without delay and in an appropriate manner, at least on their website?:

« the gas quality regarding the calorific value "H," and, on the tenth working day of the month, the settlement calorific value of the
previous month at all entry and exit points;

* rules for the connection of other installations and networks to the network operated by the network operator and rules for the
access of such installations and networks to the network operated by the network operator;

+ the standard load profiles to be applied in the local distribution system;
+ a map showing schematically which areas in a municipality are connected to the local gas distribution system.

Country Report Germany Sources: 'Vereinigung der Fernleitungsnetzbetreiber Gas e.V. (2020); 2Federal Network Agency 30
(BNetzA) (2023); SEnWG
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- According to EnNWG §23c (4) operators of gas transmission networks are obliged to publish the following structural
features of their networks once a year:’

- the length of the gas pipeline network separately for the low-pressure, medium-pressure and high-pressure levels

- the length of the gas pipeline network in the high-pressure level by pipeline diameter class

- the annual work withdrawn in the previous year by redistributors and final consumers in kilowatt hours or in cubic metres
- the number of exit points for all pressure levels

- the simultaneous annual maximum load of all withdrawals in megawatts or cubic metres per hour and the time of the respective
occurrence

- the allocability of each exit point to one or more market areas

- the minimum requirements for general terms and conditions for entry or exit contracts and for balancing group contracts as well
as for cooperation agreements on network access

- information on the grid connection of biogas and LNG facilities

- clear presentation of the grid utilisation in their entire grid, including the identification of actual or expected bottlenecks

Country Report Germany Source: "ENWG 31
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Opportunities for stakeholder involvement

e The next regulatory period of the Federal Network Agency (BNetzA) is scheduled to commence in 2029. Until that time, stakeholders
become involved in the regulatory process with a view to ensuring that their recommendations are integrated into the development
plans. It is important that stakeholders engage at an early stage, as this allows them to exert influence over the strategic direction and
regulatory framework that will govern the gas networks in the upcoming period. For Germany, the country-specific recommendations
are as follows:

1. It should be possible to refuse new gas connections and to disconnect existing customers. Infrastructure planning should be linked
to municipal heating planning.

2. The depreciation period should be adapted to reflect the actual usage time of the gas networks.
3. Infrastructure planning should be adapted to realistic climate scenarios and the resulting gas demand.

4. The designation of gas-free areas and the decommissioning of gas network infrastructures should be included in municipal heating
planning.

Relevant stakeholders regarding the gas distribution grid in Germany are associations of the energy industry (Bundesverband der
Energie- und Wasserwirtschaft, BDEW) and of the municipal companies (Verband kommunaler Unternehmen, VKU).

Country Report Germany Source: "ARegV (2017) 32
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