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1 Summary 

1.1 Introduction 
The urgent need to meet climate targets requires a significant reduction in fossil gas demand 

over the coming years. This has substantial implications for gas grid infrastructure, yet 

current grid planning in most EU Member States does not adequately reflect the necessary 

decrease in fossil gas usage.  

The aim of this study is to provide insights into how to adapt the regulation of gas grids to 

meet future energy needs while supporting climate goals. To this end, the study provides 

comprehensive information on the current state of the gas grid, its development, and the 

regulatory framework governing it in selected European countries. This includes the 

identification of current regulatory barriers for the phase-out of fossil gas. 

1.2 Persistent gas demand trends despite climate 
targets 
Over the past several years, fossil gas demand has shown little to no decline in most 

countries included in the study. There is considerable variation in the share of natural gas 

consumption in total energy demand across the countries, however, ranging from 41.8% in 

Italy to 12.4% in Denmark.  

1.3 Disconnect between gas network planning and 
climate objectives 
The planning of gas networks is predominantly driven by projections of future gas demand 

formulated by system operators in consultation with a state’s regulatory authority. This 

process often relies on historical consumption patterns and anticipated demand, rather than 

integrating broader climate objectives or national heat planning initiatives. As a result, there 

is a significant disconnect between the strategic planning of gas infrastructure and strategic 

planning related to achieving climate targets. In the countries observed, this disjunction 

means that while gas networks are being developed or maintained to handle expected 

demand based on historical patterns, there is little consideration of the need to reduce fossil 

gas consumption in line with decarbonisation goals. This misalignment poses a substantial 

obstacle to the transition towards a sustainable energy system and underscores the need for 

more cohesive and climate-aligned planning.  



REGULATORY ASSISTANCE PROJECT (RAP)® / OEKO-INSTITUT   GAS DISTRIBUTION SYSTEM PLANNING AND REGULATION  |  7 

1.4 Regulatory gaps in gas distribution 
decommissioning 
While some countries have taken important steps towards developing a regulatory framework 
supporting gas grid decommissioning, important gaps remain (see Figure 1). 

Regulations in Austria, Belgium, Germany, Italy and the United Kingdom lack clear guidelines 

for decommissioning gas grid areas in the mid to long term, prohibiting denial of grid access 

or disconnection of existing consumers unless requested by those consumers. These 

countries also have long amortisation periods that conflict with climate target phase-out 

dates; and network charges do not include future dismantling expenditures, preventing costs 

from spreading over time.  

Conversely, the Netherlands has adopted degressive depreciation of infrastructure assets 

(where a higher amount of costs are recovered in earlier years) and compensates operators 

for dismantling costs, aligning with anticipated decreases in connection points. In the United 

Kingdom, while depreciation is not straight-line (with the same amount of costs recovered 

through energy bills each year), schemes like the Iron Mains Replacement Programme, an 

initiative to replace old metal pipes, continue to drive network investments. The UK regulator 

recently decided that investments in new gas grid assets would be fully depreciated by 2050 

at the latest, and is considering applying this rule to existing gas grid assets also (Ofgem 

2024). Denmark has established a timeline for the phase-out of gas usage in buildings, with 

the objective of achieving this by 2030. In parallel, the state-owned distribution system 

operator (DSO) Evida is already planning the related decommissioning. 

Figure 1. Overview of country-specific findings on the regulation of decommissioning gas networks 
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1.5 Insufficient consideration of vulnerable 
customers 
Decreasing gas throughput increases network charges by spreading fixed costs over a 

smaller sales volume and fewer consumers. This increase raises questions about how costs 

will be allocated. The discussion surrounding the phase-out of gas (and potential transition to 

low-carbon heating in particular) has yet to address the issue of protecting vulnerable 

customers, especially from excessive costs. Although many countries run schemes to 

financially support energy-poor households, infrastructure planning processes in the 

countries considered in this study do not explicitly address the concerns of vulnerable energy 

consumers. Absent consideration of the support needed to transition vulnerable energy users 

away from the gas network, rising grid charges will fall on the shoulders of those who remain 

connected, while those who can afford it are more likely to switch to more efficient electric 

options such as heat pumps. The EU’s Gas Package includes a requirement to provide 

guidance to countries for dealing with this issue. 

1.6 Insufficient coordination between gas grid and 
heat planning 
Regulations regarding heat planning and boilers have significant impacts on the future 

development of gas distribution networks. The networks will still be necessary if heat planning 

relies on hydrogen or biomethane, albeit with lower throughput volumes if extensive demand-

reducing efficiency measures are implemented. Should boiler regulations permit the use of 

technologies that utilise gaseous fuels in proportion, such as hybrid heat pumps or gas 

combined heat and power (CHP), gas distribution infrastructure will continue to be required. 

Flow rates through the gas networks may be so low, however, that network operators may 

question whether they can continue to operate the infrastructure economically. The 

implications of each scenario will affect both system users and operators, and deserve 

careful consideration. The analysis indicates that in the countries examined, there is 

insufficient coordination between heat planning, revised boiler regulations, and gas grid 

infrastructure planning processes. 

1.7 Opportunities for stakeholder involvement 
Stakeholders have the possibility to influence the processes surrounding grid planning and 

the development of grid-related regulations, and ensure alignment with climate goals. Figure 

2 highlights key opportunities for involvement in the planning framework and provides 

suggestions on which elements to take into account. 
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Figure 2. Opportunities for stakeholder involvement in gas network planning and regulation, and key 

points to make for appropriate cost-effective infrastructure 

 

1.8 Recommendations for policy and regulation 
Provided below is a list of recommendations based on the analysis in this report. 

▪ Recommendation 1: Adopt national phase-out target and give energy regulators a 

net zero mandate 

 The current general regulatory focus is on the security of supply and cost control, with 

minimal attention paid to climate targets. The introduction of an explicit obligation for 

regulators to support climate targets could serve to align regulatory measures with 

decarbonisation targets. 

▪ Recommendation 2: Make the regulatory framework fit for the gas phase-out 

▪ Explore regulatory models that incentivise measures aimed at increasing system 

efficiency instead of primarily rewarding investments. 

▪ Create a regulatory framework that enables the refusal of new connections to the gas 

network and the disconnection of existing customers from the network.  

▪ End incentives for grid expansion (e.g. by concession contracts) and additional customer 

connections. 

▪ Enable the claim of costs for the future decommissioning or dismantling of the network as 

part of current network charges or through financing mechanisms, and set aside those 

monies to use for the anticipated gas grid decommissioning and dismantling.  
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▪ Prevent stranded assets, distribute decommissioning costs evenly over an extended 

period, and shorten the depreciation periods for infrastructure investments, both past and 

future, so that they are fully amortised by the time the grid is decommissioned. 

▪ Recommendation 3: Adopt integrated heat and grid planning 

 The coordination of resources and infrastructure is a fundamental aspect of heat planning. 

The heat planning aligned with climate targets should consider technical feasibility, 

environmental impact, cost efficiency and security of supply. It is important to define 

guidelines for the utilisation of limited resources (e.g. biomass, hydrogen) and to ensure 

that this is coordinated with infrastructure planning. Technologies such as hybrid heat 

pumps, which require gas networks but only have a limited throughput volume, should be 

avoided as they are an obstacle to system efficiency.  

▪ Recommendation 4: Plan future gas infrastructure based on realistic assumptions 

about future availability of zero-carbon heating technologies 

 Due to the long investment cycles involved, any new heating system installed today must 

be compatible with long-term climate targets, favouring electrification and district heating 

over gas, as the future availability and price of biomethane and hydrogen are uncertain.  

Infrastructure planning should consider the predicted and necessary reduction in gas 

consumption, and infrastructure regulation should allow for decommissioning.  Delaying 

decisions on gas network requirements could exacerbate the situation as it could lead to 

stranded assets, which would increase costs for customers.  

▪ Recommendation 5: Track and collect harmonised data at the EU level 

 While gas demand is recorded in detail by Eurostat, data on the gas infrastructure at 

national level is not easy to obtain. To track how gas networks evolve over time, data on 

gas networks in all Member States should be collected and published. This will allow 

systematic tracking of whether infrastructure changes are in line with climate targets and 

an associated decrease in gas consumption in all sectors. 

▪ Recommendation 6: Protect vulnerable customers  

 The cost of remaining connected to the gas grid will rise as shared charges are borne by a 

dwindling number of customers. Vulnerable consumers and low-income earners should 

therefore be prioritised and enabled to switch to sustainable heating solutions at an early 

stage, without increasing their bills.   
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2 Introduction  
Fossil gas use must plummet to meet Europe’s climate goals. Practical decisions about gas 

infrastructure planning, maintenance and development are not yet aligned with this reality, 

however. Relevant decisions regarding gas infrastructure are largely made in response to 

requests from gas DSOs, instead of climate commitments. This reactive paradigm made 

some sense at a time when gas DSOs were building infrastructure to meet expanding 

demand. Now, with the climate in crisis, we face a gas system that must rap idly contract. 

Proactive decision-making is needed to guide this change. Regulators and stakeholders need 

greater oversight and enhanced transparency in distribution network development to ensure 

that infrastructure investment is consistent with climate policies and is not used as a barrier to 

greater system transition. 

Considering the anticipated decline in the number of customers connected to the gas 

network, their interpretation of consumer protection should be redefined. The costs per 

customer are increasing because of infrastructure upgrades, while the number of consumers 

bearing these costs is in decline. The remaining customers are required to pay higher prices. 

Those who are disadvantaged in terms of their energy usage (for example because they are 

on low incomes, live in poorly insulated buildings, or both) are at an elevated risk of being 

burdened with the costs associated with an increasingly expensive and unhealthy system. To 

illustrate, the average gas bill in France increased by approximately 11.7% in July. This rise 

is largely attributable to the decision of the Commission de Régulation de l’Energie (CRE) to 

enhance the gas tariff to offset the escalating maintenance costs of the network, which have 

been exacerbated by a decline in consumption (energynews 11 June 2024). 

The revised European Gas Directive mandates that gas distribution network operators 

develop decommissioning plans for the gas grid when a reduction in gas demand is 

expected, as specified in Article 57. However, despite this increased recognition of the need 

for substantial reductions in gas usage, the realities on the ground reflect considerable 

shortcomings.  

The aim of this study is to shed light on gas networks and their regulation in seven countries: 

Austria, Belgium, Denmark, Germany, Italy, the Netherlands and the United Kingdom. We 

address the mechanics of the current situation of gas distribution network build -out, including 

existing planning processes, information transparency, decision-making and stakeholder 

involvement. With this additional insight, we provide recommendations that address the 

practical realities facing regulators as they grapple with this transition. In this way, we aim to 

develop solutions that meet the challenges at hand and to minimise the information gaps. In 

this initial project, we will review several case studies to draw wider lessons for how to align 

gas network regulation with the fossil gas phase-out. 
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This project addresses several themes to fill information gaps: 

▪ Trends in the gas distribution grid: Analysis of system expansion or contraction, 

throughput changes, and shifts in consumer numbers and profiles. 

▪ Role of alternative gases: Examination of the impact of alternative gases on current 

regulatory decisions. 

▪ Infrastructure decision-making: Evaluation of how decisions are made regarding 

maintenance, development and repurposing of infrastructure. 

▪ Alignment with climate goals: Assessment of how decision-making aligns with EU or 

national climate goals and plans. 

▪ Consideration of vulnerable users: Investigation into the inclusion of vulnerable user 

concerns in decision-making. 

▪ Information sharing and transparency: Review of how information is shared with 

regulators and stakeholders. 

▪ Stakeholder involvement opportunities: Analysis of opportunities for stakeholder 

engagement in adapting the regulatory framework to address systemic challenges. 

This is the final report of the project, which presents an analytic summary of the case studies 

prepared for each of the seven countries in question. For further detailed information on a 

specific country, please refer to the corresponding country reports in the toolkit. Furthermore, 

this report presents an analysis of the general trends and offers recommendations for 

regulation based on the results.   
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3 Methodology 
A multifaceted approach was employed in this analysis to gain a comprehensive 

understanding of the gas infrastructure landscape in each country. A fundamental step in this 

process was an extensive literature review in the countries concerned, with the objective of 

identifying and comprehending pertinent regulations, data and developments. This research 

provided the foundation for the analytical framework, enabling a comprehensive examination 

of the national contexts.  

In addition to the literature review, expert interviews were conducted in each of the countries. 

The focus was on gaining a comprehensive understanding of the status of gas infrastructure 

and the applicable regulatory framework. These expert interviews facilitated the acquisition of 

practical insights, clarification of ambiguities and elucidation of subtleties in the disparate 

national approaches. 

Subsequently, the data was subjected to a systematic analysis. This entailed a quantitative 

evaluation of statistical information and a qualitative analysis of expert statements and 

opinions. The combination of these methods permitted an in-depth examination of each 

national context. A further step was the comparative analysis of the information gathered to 

identify similarities, differences and potential challenges between the countries. The 

comparative approach facilitated the detection of patterns and trends, thereby enabling the 

formulation of conclusions pertinent to the overall assessment. 
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4 Development of fossil gas consumption 
and heating sector 

4.1 Gas demand: No decline in sight 
When allowing for the factors that influence fluctuations in gas consumption (e.g., weather, 

the Covid-19 pandemic, economic growth), no general trend of a gas phase-out can be 

detected in Germany, Austria, Belgium, Italy or the United Kingdom to date. Gas consumption 

has remained high, or even increased (Germany), since 2012. The year 2022, which was 

exceptional in terms of the energy crisis, shows that consumption significantly decreased 

within one year, dropping even further in 2023 (AGEB 2023). In the Netherlands, a slight 

reduction in consumption was observed prior to 2022. In Denmark, consumption had fallen by 

one quarter of the 2012 level before 2022 began (see Figure 3).  

Figure 3. Development of gas demand in case study countries as percentage trend since 2012 

 
Source: Eurostat 2023; DUKES 2023  

In recent years, Austria, Belgium, Denmark, Germany, Italy, the Netherlands and the United 

Kingdom have exhibited divergent trends in fossil gas consumption, reflecting their disparate 

energy needs and policies. Following a brief period of marginal decline between 2012 and 

2016, the consumption of natural gas in Germany and Austria resumed its upward trajectory 

and has remained at a remarkably high level since 2016. In Germany, annual consumption 
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has averaged approximately 820 TWh, while in Austria it has averaged approximately 

80 TWh. In Germany, gas consumption was 14% higher in 2021 than in 2012. In Austria, the 

consumption of gas in 2016 was 7% higher than in 2012, although there has since been a 

decline, with 2021 levels of gas consumption approaching those recorded in 2012. It  is likely 

that 2022 gas consumption in all countries under analysis declined in response to the gas 

crisis precipitated by Russia’s war on Ukraine. 

A comparable trend was observed in Belgium, Austria and Italy, where there was a decline in 

consumption of over 10% by 2014 in comparison to 2012. This was followed by an increase 

to a level approximating that of 2012 by 2021. However, in 2022 there was a decline due to 

the impact of the gas crisis. 

The total consumption of natural gas in the Netherlands exhibited a slight decline from 2012 

to 2014, followed by a period of relative stability until 2021. The reduction in gas demand that 

occurred in the Netherlands until 2022 resulted in a decrease of 26% compared to 2012. 

In Denmark, there was a decline in gas consumption from 2012 to 2014, followed by a period 

of stability until 2018. Subsequently, there was a resumption of decline. Denmark recorded 

the most significant decline in gas consumption over the past decade, with a reduction of 

approximately 42% from 2012 to 2022. 

The exclusion of the power sector from the analysis yields a divergent representation of the 

period spanning 2012 to 2021. The demand for gas in the remaining sectors (households, 

industry, transport and tertiary) exhibited a level commensurate with that of 2012 in the 

United Kingdom (+0.3%); while in Austria (+8.3%), Belgium (+9.2%), Denmark (+5%), 

Germany (13.6%) and Italy (3.2%), it surpassed that of 2012. In the Netherlands, a 

9.7% reduction was identified.  

There is considerable variation in the share of natural gas consumed in total energy demand 

(Table 1). The countries with the highest shares are Italy, the Netherlands and the UK, while 

Denmark has the lowest. These differences highlight the diverse energy profiles and 

dependencies on natural gas of the European nations in question. 
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Table 1. Population and natural gas consumption data for selected European countries, 2021 

Country Population 2021 

Share of natural 

gas of total 

primary energy 

demand 2021 

[%] 

Gas demand 

2021 [TWh/a] 

Gas demand per 

capita [MWh/a] 

Austria 8,955,797 22.7  83.4 9.3 

Belgium 11,586,195 24.7 157.8 13.6 

Denmark 5,856,733 12.4 25.6 4.4 

Germany 83,196,078 26.4 893.8 10.7 

Italy 59,133,173 41.8 704.4 11.9 

Netherlands 17,533,044 41.5 303.9 17.3 

United Kingdom 67,026,292  41.4 806.0 12.0 

Sources: (World Bank Group 2023; office for National Statistics 2024; DUKES 2023; 2024; AGEB 2022; Energie 

Beheer Nederland 2022; BMK 2022; Eurostat 2023; Danish Energy Agency 2022; IEA 2023a; FOD Economie, K.M.O., 

Middenstand en Energie 2023) 

In Austria, natural gas accounts for 22.7% of total energy demand, similar to levels in 

Germany and Belgium, with a per capita consumption of 9.3 MWh. Belgium has the second 

highest per capita consumption among the observed countries at 13.6 MWh, with natural gas 

comprising 24.4% of its total primary energy demand. In 2021, Germany ’s natural gas 

constituted 26.4% of its total primary energy demand, with an average consumption of 

10.7 MWh per capita. The United Kingdom relies significantly on natural gas, making up 

41.4% of its primary energy demand. Italy also shows a substantial reliance on natural gas, 

comprising 41.8% of its primary energy demand, with a consumption rate of 12.0 MWh per 

capita. 

The Netherlands relies heavily on natural gas, which accounts for 41.5% of its total primary 

energy demand. The Netherlands has a higher natural gas consumption per capita 

(17.3 MWh per year) than Germany, the United Kingdom and Italy. Historically, the 

Netherlands has exhibited high energy consumption levels, a trend significantly influenced by 

its possession of the now defunct Groningen Gas Field, recognised as one of the largest 

natural gas fields in the world. Its vast reserves have historically empowered Dutch industry 

and its building sector, making natural gas the backbone of these domains. In industry, 

natural gas has played a crucial role, especially in refining and chemicals production, where it 

is a key fuel due to its abundance and cost-effectiveness. Similarly, in the building sector, 

natural gas has been essential for heating, epitomising the country's reliance on this resource 

for its energy needs (IEA 2021). However, despite the advantages it offered to the national 

energy supply, the Dutch government decided to discontinue production at Groningen in 
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October 2023. This decision was primarily driven by the occurrence of frequent earthquakes, 

which raised significant environmental and safety concerns (Reuters 2023). 

Denmark has the lowest share of natural gas in the primary energy demand of the countries 

compared, at 12.4%, and a per capita consumption of 4.4 MWh. 

The countries exhibit a considerable disparity in their per capita gas demands. The 

Netherlands has the highest demand, while Denmark has the lowest. This variation in energy 

consumption patterns is demonstrated in Figure 4. 

Figure 4. Sectoral consumption of natural gas per capita, 2021 

 
Source: (Eurostat 2023) *Energy sector = Transformation input – energy use; **Tertiary sector = commercial and 

public services + agriculture and forestry + fishing; ***Data is for 2019 for the United Kingdom, as Eurostat data for the 

United Kingdom is only available until 2019. 

In Austria, the primary use of natural gas is in the energy and industry sectors, with per capita 

consumption of 3.6 MWh and 2.9 MWh respectively. Austria also exhibits a relatively elevated 

proportion of consumption within the transport sector, amounting to 0.2 MWh per capita.  

Belgium’s highest consumption of natural gas is in the industry and household sectors, which 

have respective per capita rates of 4.1 MWh and 3.6 MWh. 
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Denmark has the lowest total demand per capita at 4.4 MWh, with the highest sectoral 

consumption in industry at 1.4 MWh, followed by households at 1.2 MWh per capita.  

In Germany, the primary application of natural gas is for space heating in private housing, 

with a consumption rate of 3.5 MWh per capita, accounting for approximately 30% of total 

usage since 2010. Furthermore, Germany has a considerable consumption rate in the energy 

and industry sectors, with per capita rates of 2.8 MWh and 2.9 MWh respectively. 

In Italy, the energy sector accounts for the highest share of natural gas consumption, at 

4.7 MWh per capita, out of a total of 11.9 MWh per capita. This is followed by households, 

which account for 3.4 MWh per capita. The transport sector accounts for 0.3 MWh per capita.  

The Netherlands stands out with a high overall consumption of 17.3 MWh per capita, nearly 

double that of Austria. In the Netherlands, the primary sectoral utilisation of natural gas is in 

energy production, with a consumption rate of 6.0 MWh per capita. The tertiary sector in the 

Netherlands exhibits a markedly elevated consumption rate of 3.2 MWh per capita in 

comparison to other countries. 

In the United Kingdom, the primary reliance on natural gas is in households and the energy 

sector, with an estimated 4.6 MWh and 3.8 per capita respectively consumed in each (see 

Figure 4). Despite fluctuations in absolute consumption levels, the sectoral shares have 

remained relatively consistent over the period under review. 

Compared to the rest of Europe, gas consumption in most of these countries is high. In 

absolute terms, Germany, the United Kingdom, Italy, France and the Netherlands have the 

highest annual gas consumption in the EU-27, while the Netherlands, Belgium, the United 

Kingdom, Italy and Luxembourg have the highest relative consumption per capita in the 

EU-27 and the United Kingdom (Eurostat 2023; World Bank Group 2023). 

4.2 Gas boiler market and stock 
During the past decade, distinct trends in the usage of gas boilers and the adoption of 

alternative heating technologies have emerged in the countries considered in this study.  

Over the past four decades, the Danish heating market has undergone a profound 

transformation. In 1981, oil boilers were the dominant technology. However, since 1988, 

district heating has emerged as the predominant heating system, and it is currently 

connected to over 70% of dwellings. The proportion of oil boilers has undergone a significant 

decline, falling from over 40% in 1981 to approximately 5% today. Concurrently, the utilisation 

of gas boilers has increased to 15% of all heating systems, while the number of installed heat 

pumps has grown to approximately 170,000 systems, or about 6.5% of the market (StatBank 

Denmark 2024). 

The sales of traditional gas and heating oil boilers in Belgium declined by about a third in 

2023. In contrast, heat pump sales increased by 140% during the first six months of the year. 

This growth slowed considerably in the second half of the year, however, resulting in a 
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23% overall decline in sales of heating systems in Belgium. This equates to a decrease of 

approximately 60,000 installed units. Nevertheless, over the course of the year, sales of heat 

pumps increased by 68%, and they now represent 11.8% of the total heating market. 

However, gas boilers still account for 68% of installed heating systems in buildings, with oil 

boilers making up 21% of the total. In 2021, heat pumps only had a 1% share of the building 

stock (Climafed – Belgische federatie voor klimaattechnologieën 15 Jan 2024; FOD 

Economie, K.M.O., Middenstand en Energie 2022; JRC 2024). 

Germany has had a predominance of gas boilers in its heating system market, which held a 

substantial share of 70% to 80% until 2021, underpinned with consistently increasing sales of 

gas boilers. Sales fell slightly in 2022 due to the gas crisis, while the spread of heat pumps 

significantly increased (BDH 2023b). In the existing heating infrastructure, gas boilers still 

represented two-thirds of all systems in 2022 – and, given their average lifespan of 20 years, 

they are expected to remain a key component in the German heating market (BDH 2023a).  

Austria’s scenario is somewhat similar, with steady sales figures for gas boilers (averaging 

around 50,000 new units annually until 2022, when they dropped to approximately 30,000 ). 

Furthermore, natural gas was the primary energy source for 34% of district heating networks. 

The Austrian market for heat pumps has been on a continuous rise, with sales jumping from 

just over 20,000 in 2016 to around 60,000 in 2022 (VÖK 1 Mar 2023; 21 Jan 2021; 4 Jan 

2022; Lechinger and Matzinger 2020). 

The Italian heating market and heating stock are distinguished by a notable prevalence of 

gas boilers. In the preceding decade, fossil fuel boilers have been the dominant force, 

accounting for a market share of between 70% and 80%. Notwithstanding the implementation 

of climate policies, sales of fossil fuel boilers increased from 2015 to 2021. In 2021, over 

two-thirds of the existing stock of heating systems was comprised by more than 19 million 

installed gas boilers. Given their lifespan of around 20 years, it seems reasonable to expect 

that gas will continue to play a significant role in space heating in Italy  for some time to come. 

In that same year, however, the proportion of hybrid systems increased significantly, largely 

due to the integration of heat pumps with gas boilers. This development presents a challenge 

for the decommissioning of the gas network, as hybrid systems still require the use of the gas 

grid infrastructure (ENEA – National Agency for New Technologies, Energy and Sustainable 

Economic Development 2022; Istat – National Institute of Statistics 2022). 

In the Netherlands, despite the challenges posed by high gas prices, the increasing 

popularity of heat pumps and reduced purchasing power, sales of central heating boilers 

have remained robust, ranging between 400,000 and 450,000 units per year over the last 

decade. This trend is mainly attributed to the replacement of older boilers with modern, more 

efficient models, slowing down the transition to hybrid or fully electric heat pumps. As of now, 

about 90% of Dutch heating systems are gas-operated (CE Delft 2022b). However, a notable 

policy shift was agreed in 2022, when the Dutch government stipulated that hybrid heat 

pumps will become the standard heating system from 2026 (De Rijksoverheid van Nederland 

17 May 2022). 
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Although there has been significant discussion around heating options in the United 

Kingdom, gas boilers predominate. Heat pumps currently comprise only 3% of heating 

systems, although sales are expected to increase in coming years. The United Kingdom is 

also considering using hydrogen for heating, but has deferred a decision until 2026.  

4.3 Current state of the distribution network  
The following three figures present a comparison of gas distribution network characteristics in 

the countries analysed in this study. Figure 5 depicts the number of connection points to the 

national gas networks. The number of connection points per inhabitant is comparable in the 

United Kingdom, the Netherlands and Italy, with the highest values exceeding 30 per 

100 inhabitants, followed by Belgium with around 23. Germany and Austria have values 

that are approximately half of the highest, while Denmark has the lowest value, with 

approximately seven connections per 100 inhabitants. With regard to the geographical 

distribution of connections, the Netherlands has the highest density, with 192 connections 

per square kilometre. This is followed by Italy, Belgium and the United Kingdom with more 

than 70 connections each. Germany has approximately 40 connections per square kilometre, 

while Austria has 14. Denmark has the lowest value, with some 9 connections per square 

kilometre. 

Figure 5. Comparison of gas connection points to national gas grids  

 

Sources: (World Bank Group 2023; Eurostat 2024; office for National Statistics 2024; E-Control 2023a; DEA 2023c; 

ARERA 2023a; BNetzA 2023; Netbeheer Nederland; Dodds and McDowall 2013; Ofgem 2023; IEA 2022a) 

Figure 6 illustrates the relative sizes of national gas distribution grids, which generally 

correlate with the size of the respective countries. Germany is home to the largest gas 

distribution network, with a total length of 550,000 km. The United Kingdom is next with a 

total length of 284,000 km, followed by Italy with 269,249 km, the Netherlands with 

124,600 km, Belgium with 75,000 km, Austria with 44,500 km, and Denmark with 17,000 km. 
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When considering the length of the gas distribution grid per capita, the figures are relatively 

uniform across most countries, averaging around 5 m per capita. However, Denmark exhibits 

a lower figure than the average, with a mere 2.9 m per capita. Conversely, Belgium, Germany 

and the Netherlands exceed the average, with 6.5, 6.7 and 7.1 m per capita respectively.  

A further examination of the average grid length per connection point provides additional 

insights into network density. Austria and Germany are comparable, with a range of 35 to 

40 m per connection point, followed by Belgium with around 28 m per connection point, 

indicative of a moderately dense network. The Dutch network is notably more compact, with 

approximately 17 m of network length per connection point, reflecting a highly efficient 

distribution system. The United Kingdom and Italy have comparable grid lengths per 

connection point, both around 12.5 m, which also points to a relatively dense network 

structure. In contrast, Denmark has the longest grid length per connection point, exceeding 

40 m per connection, which suggests lower network density.  

Figure 6. Comparison of national gas distribution network lengths 

 
Sources: (World Bank Group 2023; Eurostat 2024; office for National Statistics 2024; E-Control 2023b; DEA 2023c; 

ARERA 2023a; BNetzA 2023; Netbeheer Nederland; Dodds and McDowall 2013; IEA 2022a; Synergrid 2023) 

The number of DSOs varies between the countries analysed, as illustrated in Figure 7. 

Germany has the greatest number of DSOs (703), although a significant proportion of these 

operators are small. This number reflects high densities of DSOs per area and per capita. 

Italy also has a considerable number of DSOs, namely 194, while the number of DSOs in 

Austria (21), the Netherlands (6), Belgium (5) and the United Kingdom (4) is significantly 

lower. In Denmark, the distribution network is operated by a state-owned company. 
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Figure 7. Comparison of number of national gas distribution system operators  

 

Sources: (World Bank Group 2023; Eurostat 2024; office for National Statistics 2024; E-Control 2023c; Danish 

Ministry of Climate, Energy and Utilities 2021a; ARERA 2023a; IEA 2022b; BNetzA 2023; Netbeheer Nederland; 

Energy Solutions 2024; Synergrid 2023) 
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5 Heat planning and boiler regulations 
One challenge in infrastructure planning is a lack of emphasis on the most efficient solutions 

to meet end uses, and a connection of those solutions with needed infrastructure. For 

instance, when comparing hydrogen and electrification for heating, hydrogen is significantly 

less efficient across the board, from production to final end usage. Existing regulation, 

however, tends to overlook potentially more energy-efficient alternatives such as heat 

electrification (e.g. through heat pumps or direct electrification), and at the same time allows 

infrastructure development to proceed that supports the less efficient alternative. The lack of 

emphasis on efficiency in meeting end uses is thus compounded, as grid infrastructure 

planning and development occurs without consideration of the infrastructure needed to meet 

end uses or changing demand. Additionally, some heat planning rules do not take sufficient 

account of the concept of energy efficiency. Efficiency gains that can be achieved through 

demand reduction, such as better insulation and electrification of heating, are undervalued. 

Instead, future regulations should prioritise technologies that optimise overall efficiency and 

shift the focus from isolated solutions to a more integrated approach. Such an approach 

would prioritise economically viable demand-side solutions over major investments in energy 

supply infrastructure. 

5.1 Heat planning 
Heat planning is a crucial element of energy policy, with a range of approaches and 

regulations observed across jurisdictions. The strategies applied vary, and reflect the 

different legal and infrastructural conditions in the individual countries. 

In Austria, the planning of heat is integrated into the broader field of spatial energy planning 

(Energieraumplanung). This is managed at the regional level by individual federal states 

(Bundesländer) due to the absence of federal regulation. This decentra lisation process has 

resulted in a lack of standardisation across the country. Pilot projects for municipal heat 

planning are currently being trialled in Styria, Vienna and Salzburg. Although there is no 

overarching federal mandate, these initiatives are designed to streamline the approach to 

heat planning and ensure a more coordinated effort in the transition to sustainable heating 

solutions (Bundesministerium für Nachhaltigkeit und Tourismus and Bundesministerium für 

Verkehr, Innovation und Technologie 2018; Rehbogen and Strasser 2021). 

In Belgium, heat planning is the responsibility of the regional governments, and the approach 

is different in the three regions.  

▪ Flemish region: The 2025 Heat Plan contains 26 measures to move towards sustainable 

heating and the greening of energy carriers. The Heat Plan focuses on actions relating to 

financial support and the optimisation of the effectiveness of that support, various actions 

to encourage sustainable heating, a minimum share of renewable energy, heating 

networks, local heat plans, research actions, communication, and subsequent monitoring 

of the plan. The main source of renewable heat for households is biomass, which, although 
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it is expected to reduce by half by 2030, will remain the biggest. The number of heat 

pumps is expected to triple between 2020 and 2030 (Vlaamse Regering 2021; Concilliation 

Committee 2023).  

▪ Walloon region: There is no dedicated heat plan. There are specific plans for district 

heating and renewable heating (as part of the Walloon region climate and energy plan). 

There is a focus on biomass (pellets) and biomethane, as well as coal-bed methane. 

Significant growth (500%) is projected for heat pumps, but they remain the third most 

popular renewable energy heating technology (Gouvernement Wallon 2023).  

▪ Brussels region: The Brussels Air Climate and Energy Plan for 2030 lacks a specific heat 

plan. It does, however, include measures designed to reduce greenhouse gas emissions 

and energy use in buildings. The plan places significant emphasis on energy renovations, 

with the objective of phasing out the use of oil heating and gas in new buildings. It is 

projected that the use of heat pumps and biogas will double by 2030, while the use of solid 

renewable fuels such as wood will decline. Furthermore, research into the potential for 

spatial planning for district heating using renewable sources is underway (Leefmilieu 

Brussel 2023).  

Denmark has a long-standing tradition of mandatory heat planning, which is regulated by the 

1979 Heat Supply Act enacted in response to the oil crises of the 1970s. In Denmark, 

municipalities are obliged to plan for both natural gas and district heating, thereby ensuring 

that these systems do not coexist in the same areas. It is within the purview of municipalities 

to mandate connections to district heating systems. National and regional actors, including 

the Danish Energy Agency, provide technical support, although the provision of continuous 

financial support for smaller municipalities is constrained by limited resources. Furthermore, 

Denmark is preparing for the implementation of the recast of the Energy Efficiency Directive 

(EED), which aims to integrate planning for the heating, gas and electricity sectors (Energy 

Cities 2023; Ministry of Climate, Energy and Utilities 2000). 

Germany is striving to have a climate-neutral heating sector by 2045. The country’s approach 

to heat planning is rigorously governed by the recently enacted Heat Planning Act 

(Wärmeplanungsgesetz; WPG), which mandates all municipalities to develop comprehensive 

heat plans by mid-2026 or mid-2028, depending on the size of the municipality. Within the 

heat plan, municipalities need to identify ‘prospective heat supply areas,’ which can be district 

heating areas, hydrogen grid areas, areas for decentralised heat supply, or areas for which 

the future priority supply still needs to be assessed. The allocation is based on four criteria : 

economic viability, security of supply, implementation risks, and cumulative greenhouse gas 

emissions (Deutscher Bundestag 2023a).  

According to the National Climate Agreement, all municipalities in the Netherlands need to 

develop local decarbonisation plans outlining gas-free heating strategies for each district. 

While heat planning is mandatory for municipalities in both Germany and the Netherlands, 

the legislation does not obligate residents to choose only the preferred technologies identified 

in the heat planning process. Austria includes heat planning in its spatial energy planning, 

which is managed at the regional level; federal regulation is currently absent. There is also no 

mandatory heat planning in the United Kingdom. 
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Energy planning law has been in force in Italy since 1991. Regional energy plans (Piani 

regionali) are mandatory for each of the 22 regions, along with local energy plans (Piano 

Energetico Ambientale Comunale; PEAC) for communities with more than 50,000 inhabitants 

(Art. 5, 10/1991). Areas for decommissioning the gas grid are not mandatorily designated in 

this process (Presidenzia del Consigilio dei Ministri 2024c). 

The Netherlands, guided by its National Climate Agreement, has set a target to phase out the 

use of fossil gas in buildings by 2050, with an intermediate goal of converting 1.5 million of 

the 8 million residential buildings by 2030. Dutch municipalities are obliged to devise local 

decarbonisation strategies known as ‘Transitievisie Warmte’ (TVW). These plans entail a 

participatory process with stakeholders and must encompass detailed neighbourhood 

implementation plans, designated as ‘wijkuitvoeringsplannen’ or WUP. The primary criterion 

for the selection of alternative heating technologies is economic efficiency; the Programme 

for Natural Gas Free Districts (PAW) provides financial assistance for the transition (CE Delft 

2022b; Ministry of Economic Affairs and Climate Policy 2019). 

In contrast to this, there is no obligatory heat planning in place in the United Kingdom.  

One of the core elements of heat planning is the development of infrastructure, mainly gas 

distribution, heating, electricity distribution and hydrogen grids. With regard to gas distribution 

grids, heat planning must take into account both the phase-out of natural gas (and the 

associated probable successive decommissioning of parts of the current network) and a 

possible switch to hydrogen. 

5.2 Gas boiler regulation 
At the European level, the Energy Performance of Buildings Directive (EPBD) has 

established an essential mandate, namely the elimination of the use of fossil fuels in 

buildings by 2040. This ambitious requirement has the objective of significantly reducing 

carbon emissions in the buildings sector, thereby aligning with the European Union ’s broader 

climate goals. In order to attain these goals, the directive emphasises a transition to 

renewable energy sources, an enhancement of energy efficiency, and the incorporation of 

sustainable practices in building design and renovations (European Union 2024). 

At the national level, Austria, Denmark, Germany and the Netherlands have enacted bans on 

the installation of gas boilers, or regulations to phase out their use. In contrast, the United 

Kingdom and Italy have not yet implemented policies of this nature. 

In Austria, there were discussions in 2023 about phasing out existing gas heating systems by 

mid-2040. In the end, however, only a ban on the installation of gas heating systems in new 

buildings was adopted. Instead of a regulatory phase-out, financial support will now 

incentivise the switch of existing gas boilers to more climate-friendly heating systems 

(Parlament Österreich 15 Dec 2023). 

In Belgium there are different regulations for each of the three regions. Flanders has 

introduced regulations to phase out the use of gas in buildings, and as of 2021 gas 
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connections cannot be a part of large building projects. From 2022, the cost of gas 

connections in new buildings are no longer capped, increasing the price from €250 to €1,200. 

In 2023, requirements for the use of renewable energy and low-temperature heating systems 

were increased. From 2025, gas connections will no longer be allowed in new buildings, and 

the cost of all new connections will no longer be capped. In Brussels, gas and oil heating will 

not be allowed in new buildings or major renovations by 2025. Fuel oil installations will also 

be excluded from all buildings by 2040, starting with public buildings in 2030. In Wallonia, 

there are no plans yet to prohibit gas heating (Maron Trachte 30 May 2024; Vlaanderen 

2024). 

In 2013, Denmark enacted legislation prohibiting the installation of fossil fuel and gas boilers 

in new buildings. This legislation, known as the 2010 Building Regulations (BR10), updates 

the previous 2010 regulations. The 2018 regulations (BR18) stipulate the use of renewable 

heating in district heating areas. Buildings in pre-2013 gas grid areas can still use natural 

gas, but not fossil oil. It should be noted that existing fossil fuel boilers outside district heating 

and gas grid areas may continue to be used, although new constructions must meet the latest 

sustainability standards and utilise renewable energies. In the case of renovated buildings, it 

is recommended that renewable energy be incorporated into the heating system wherever 

possible, thus facilitating a gradual shift towards the use of sustainable energy sources 

(Bygningsreglementet 2018; DEA 2010). 

According to the revised Building Law in Germany, all new heating systems must meet a 

minimum quota of 65% renewable heat. This requirement will come into force as soon as a 

heating plan is drawn up at municipal level (see above) (Deutscher Bundestag 2023a). 

Homeowners may continue to install gas boilers until the respective heat planning deadlines 

in 2026/2028, but will then be subject to a quota for fuels such as biomass/biomethane, or 

green or blue hydrogen. The quotas are 15% from 2029, 30% from 2035, and 60% from 

2040. Moreover, homeowners may 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 (Deutscher Bundestag 2023b; 

BMWK 2024). 

At the present time, Italy does not have a prohibition on gas boilers planned or in force. 

Conversely, in addition to subsidies for renewable heating systems, building owners can 

receive financial support for installing new gas condensing boilers (MASE 2023). 

In the Netherlands the connection of new buildings to the gas network has been prohibited 

since mid-2018. Furthermore, municipalities are entitled to designate areas where no new 

gas connections are allowed. In 2022, the Dutch government announced that hybrid heat 

pumps will become the standard heating system for residential buildings from 2026. In 2023, 

the plans were amended to exclude multi-storey buildings. Nothing is known about the 

current status of these plans (CE Delft 2022b; De Rijksoverheid van Nederland 17 May 

2022). 
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The United Kingdom aims to phase out new fossil gas boilers by 2035 (Secretary of State for 

Business, Energy and Industrial Strategy 2021). The country is also considering hydrogen for 

heating and will make a decision regarding its role in 2026. 
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6 Gas network planning and alignment 
with climate scenarios 

6.1 Gas network planning 
The planning of gas networks is primarily based on assumptions regarding the future gas 

demand of system operators, in dialogue with the state ’s regulatory authority. In most cases, 

there is no direct link between the planning of gas networks and the achievement of climate 

targets or heat planning in the countries observed. 

In Austria, network planning is based on forecasts for natural gas that reflect Austria ’s climate 

targets. In this sense, the development up to 2040 is based on a 90% reduction in gas 

demand for households. However, the plan does not specify to what extent this demand will 

be replaced by biomethane or hydrogen (AGGM 2022b).  

In Belgium, the planning of gas networks is subject to regulation by the three regional 

authorities. Separate 10-year network development plans exist for the transmission grid of 

natural gas transmission system operator Fluxys, and for the five distribution system 

operators. Forecasts for future demand of gaseous fuels, including natural gas, hydrogen and 

biomethane, are prepared for network planning. The forecasts for natural gas refer to 

European and Belgian climate targets, but the link is not clear. The current transmission 

development plan (2023-2032) assumes a natural gas demand in 2030 at about the current 

level. The plans do not specify to what extent fossil gas demand will be replaced by 

biomethane or hydrogen (VREG 2024b; Fluxys 2023).  

In Denmark, the planning process encompasses both the gas transmission and distribution 

networks. The objective is to guarantee a secure and efficient supply of natural gas. Evida, 

the Danish gas distribution company, conducted a study with the objective o f identifying 

areas where parts of the gas network could be decommissioned in a feasible and cost -

effective manner. This study resulted in the development of a model for the phasing out of 

natural gas for residential heating to support Evida’s objective of introducing a switch-off 

obligation for consumers. In addition, the 2022 report by Energinet on the long-term 

development needs of the Danish gas system identifies the necessity for improvements at the 

transmission level. These improvements are of critical importance for the export of 

biomethane and hydrogen, as well as for the transportation of biomethane from production 

areas to regions with high demand. 

In Germany, gas transmission network planning is based on demand surveys of large 

consumers such as industry and power plants, as well as distribution system operators. This 

applies to both natural gas and hydrogen. The surveys inquire about the quantities that the 

distribution system operators expect to need in the future. Planning processes at the 
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distribution grid level also follow demand, and climate targets have only an indirect impact 

(BDEW Bundesverband der Energie- und Wasserwirtschaft e.V. 2024; EnWG 2017).  

Following the related regulation (468/2018/R/gas), Snam, which operates the vast majority of 

the Italian gas transmission grid, elaborates the national Gas Transmission Network 

Development Plan (current period 2023-2032). Future gas demand is projected in different 

scenarios, e.g. the National Energy and Climate Plan (Snam 2023; ARERA 2018). 

In the Netherlands, gas transmission network planning is based on future demand 

assumptions. The objective is to align network development with anticipated demand, 

particularly in light of the country’s climate targets and the transition towards a gas-free 

buildings sector by 2050 (GTS 2022).  

Similarly, in the United Kingdom, gas network planning is also based on future demand 

assumptions. The strategy entails forecasting future needs and aligning infrastructure 

development in a manner that ensures the network can accommodate changes in gas usage 

patterns (NationalGridESO 2023). 

The regulations regarding heat planning and fossil fuel boilers have a significant impact on 

the future development of gas distribution networks. If heat planning relies on hydrogen or 

biomethane, the networks will still be necessary, albeit with lower throughput volumes (if 

extensive efficiency measures are implemented to reduce demand). If boiler regulations 

permit the use of technologies that utilise gaseous fuels in proportion, such as hybrid heat 

pumps or gas CHP, distribution infrastructure will be required in the future. The gas network 

flow rates may be so low, however, that network operators may question whether they can 

continue to operate the infrastructure. The analysis indicates that in the countries examined, 

there is insufficient coordination between heat planning, boiler regulations and infrastructure 

planning processes. 

6.2 Alignment with climate scenarios 
In the countries under study, transmission system operators (TSOs) collaborate with DSOs in 

long-term gas infrastructure planning based on future gas consumption scenarios. 

Nevertheless, in the majority of countries, these assumptions diverge from the necessary 

reductions in gas usage identified in national climate scenarios. 

In Austria, the Austrian Gas Grid Management AG (AGGM) oversees the gas market and 

prepares the Coordinated Network Development Plan (KNEP) and the Long-term and 

Integrated Planning (LFiP) every two years. The 2022 LFiP predicts a trend towards 

increasing demand for hydrogen and decreasing demand for methane by 2050. 

Belgium has separate 10-year development plans for Fluxys’ transmission network and the 

five distribution network operators. Forecasts of future demand for gaseous fuels, including 

natural gas, hydrogen and biomethane, are used in network planning. 
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In Denmark, the TSO (Energinet) and DSO (Evida) are both state-owned entities, resulting in 

the Danish Energy Agency’s projections being aligned with national climate targets. This 

information is then utilised by grid operators in their planning processes. Consequently, there 

is no differentiation between scenarios based on climate targets and those based on the 

views of the gas system operators. 

In Germany, the DSOs provide the TSOs with a 10-year gas demand forecast, which serves 

as the basis for the scenario framework. The network operators define two scenarios 

reflecting different gas and hydrogen demand developments, updated every two years. There 

are already several other studies on the future development of gas demand in Germany 

which consider climate targets. While the demand for natural gas will have to decline sharply, 

especially from 2030 onwards, the demand for hydrogen will increase slowly in these 

scenarios. 

In Italy, the Gas Transmission Network Development Plan is based upon a variety of 

scenarios, including the Distributed Energy Italy+ (DE-IT+) and Global Ambition Italy+ 

(GA-IT+). These align with the scenario as defined by the European Network of Transmission 

System Operators for Gas. Additionally, the gas demand of the National Energy and Climate 

Plan is considered. 

Gasunie Transport Services (GTS) in the Netherlands, which is responsible for managing the 

national gas transport network, prepares an investment plan every two years in accordance 

with the Gas Act. This investment plan takes account of uncertainties and is based on climate 

scenarios. It outlines and justifies upcoming expansion and replacement investments. GTS 

has formulated three scenarios for estimated gas demand. 

Similarly, the National Grid Electricity System Operator (NationalGridESO) in the United 

Kingdom publishes Future Energy Scenarios, which include gas and hydrogen demand 

projections up to 2050.  

To assess the strategies of these grid operators, a comparison is made with climate 

scenarios. Figures 8 and 9 below provide a visual representation of this comparison. 
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Figure 8. Future gas and hydrogen demand in Germany, Austria, the Netherlands and the United 

Kingdom based on national climate targets and projected developments of gas network operators1 

 

 
 
 
 
 
 
 
 
 
 

 
1All values refer to the net calorific value. 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: 

Germany: Agora, dena, BDI, Ariadne Remind, Ariadne REMod, BMWK T45-Strom, BMWK T45-H2, BMWK T45-PtG/PtL (Dambeck et al. 2021; BDI 2021; 

Fraunhofer ISI; Consentec; ifeu; TU Berlin Fachgebiet E&R 2022; dena 2021) and of the network operators (2020); Austria: AGGM, TUW – Electrification, TUW 

– Green Gases, TUW – Green methane, TUW – Decentralised green gases, ÖNIP and UBA-Transition (BMK 2023a; Rodgarkia-Dara et al. 2023; Krutzler et al. 

2023) and of the network operators (AGGM 2022b); Netherlands: Decentralised Initiative, National Leadership, European Integration, International Trade, 

Adapt and Transform (Ouden et al. 2020; Netbeheer Nederland 2023; Scheepers et al. 2020) and of the network operators (GTS 2024); UK: Tailwinds, 

Headwinds, Widespread Engagement, Widespread Innovation, Balanced Net Zero Pathway, Tailwinds (Climate Change Committee 2021) and of the network 

operators (NationalGridESO 2023). 
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Figure 9. Future gas and hydrogen demand in Denmark, Italy and Belgium based on national climate 

targets and projected developments of the network operators2 

 

  

 
2The 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: Denmark: AF22 (DEA 2023a); Italy: I4C and 

LTS (RSE 2020; I4C 2023) and of the network operators F55+, policy, Reference, GA-IT+, DE-IT+ (Snam 2023); Belgium: Scenarios DG Leefmilieu and 

Paths2050 (DG Leefmilieu 2021; EnergyVille 2023) and of the network operator (Fluxys 2023) *All values refer to the net calorific value. 
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There are clear differences between countries: 

▪ In Austria, climate scenarios show significant variation in the projected demand for gas 

and hydrogen. While some scenarios prioritise electrification, others prioritise the use of 

green gases and hydrogen to achieve decarbonisation. According to the current network 

development plan of the network operators, the demand for gas and hydrogen is expected 

to increase gradually to around 95 TWh/a by 2040, which is slightly higher than the upper 

limit of the demand projected in the climate scenarios. We can therefore come to a similar 

conclusion for Austria as for Germany: the network operator’s plan is not in line with 

national emissions reduction targets (see Figure 8 – Austria). 

▪ In Belgium, fossil gas demand dwindles to nearly zero in the climate scenarios developed 

by the environmental ministry. The demand for hydrogen is projected to stay at the current 

level until 2030 and then grow rapidly, with significant variation in the climate scenarios. 

Demand for hydrogen reaches between 33 and 103 TWh in 2050. Projected demand by 

the gas TSO Fluxys starts at the higher bound of that range, at 200 TWh (this includes 

other molecules in addition to hydrogen). 

▪ In Denmark, the national plan is to phase out the use of gas in the buildings sector and to 

produce sufficient biomethane to meet the remaining gas demand by 2030 at the latest. 

These plans have been formulated in accordance with the findings of climate scenarios 

and will be incorporated into the long-term planning of the gas network. 

▪ In Germany, network operators have outlined two scenarios for gas and hydrogen 

demand. The first scenario predicts continuous growth to 1,050 TWh/a in 2050, while the 

second predicts a slight decline to 850 TWh/a by 2030. However, studies that take climate 

targets into account indicate a significant decline in fossil gas demand from 2030 onwards. 

Based on these climate scenarios, gas demand is projected to decrease to 0-135 TWh/a, 

while hydrogen demand is projected to increase gradually to 135-360 TWh/a by 2045 (see 

Figure 8 – Germany). This contradicts the projections in the Network Development Plan 

and indicates a misalignment between current network planning in Germany and national 

emissions reduction targets. The mismatch could result in stranded assets on the grid 

side. 

▪ A discrepancy exists between the scenarios presented in the Gas Transmission Network 

Development Plan for Italy and those indicated by climate scenarios. The projections by 

system operators indicate a minimal decline in gas consumption up until 2040. By contrast, 

scenarios that focus on decarbonisation pathways show a significant decline in demand for 

natural gas without a corresponding increase in demand for green gases. The decline in 

gas demand forecast in the Network Development Plan up to 2040 is not d irectly linked to 

specific climate targets. Instead, these reductions are part of broader energy transition 

strategies. Unlike the network development plans of other countries, where future fossil 

gas demand decreases and is replaced by biomethane and hydrogen, the Italian plan does 

not anticipate a significant decrease of fossil gas. 

▪ Gasunie Transport Services is responsible for managing the national gas transport 

network in the Netherlands and for planning future expansion and replacement 

investments. Gasunie has projected gas and hydrogen demand in three scenarios, which 

focus mainly on the years 2040 and 2050. The scenarios all show an overall decrease in 
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gas demand and an increase in hydrogen demand, resulting in a lower combined total 

demand for both gases (GTS 2024). 

▪ In the United Kingdom, climate scenarios and network operator projections show a 

significant range in the development of gas and hydrogen demand up to 2050. In the 

climate scenarios, demand for gas and hydrogen ranges from 260 TWh/a to 730 TWh/a by 

2050, a difference of more than 2.5 times between the minimum and maximum values. 

This uncertainty raises questions about the future path. It is unclear whether there will be 

more reliance on electrification or on hydrogen, biogas or synthetic gases. The network 

operator scenarios do not align with the climate scenarios; projections for gas and 

hydrogen demand range from 130 TWh/a to 560 TWh/a by 2050 (see Figure 8 – UK). Gas 

network operator plans are only consistent with climate scenarios if it is assumed that 

large volumes of hydrogen (or other low-carbon gases) are used as a like-for-like 

replacement for fossil gas, which seems unlikely. 
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7 Regulation 
The regulation of gas networks encompasses several topics, including the conditions under 

which the network operator can make connections, the circumstances under which the 

network investment costs can be depreciated, the procedures for decommissioning and 

dismantling networks, and the calculation of network charges.  

Regulations concerning gas distribution levels in Austria, Germany, Italy and the United 

Kingdom do not provide guidelines for the mid- to long-term decommissioning of grid areas. 

The current regulatory frameworks do not allow for the denial of grid access to consumers in 

these areas, nor do they permit the disconnection of existing consumers from the grid (unless 

requested by the customer). In addition, the regulations in Austria, Germany, Italy and the 

United Kingdom call for long amortisation periods that conflict with phase-out dates derived 

from climate targets. Additionally, network charges in Germany and Austria are set without 

adequate consideration of future gas distribution architecture dismantling or decommissioning 

costs. The lack of clear regulations on factoring foreseeable costs into network charges 

prevents grid operators from spreading these costs over a longer time period. 

The Netherlands is ahead of Austria, Germany and the United Kingdom in terms of 

distribution grid regulation. Infrastructure assets are no longer depreciated on a linear basis, 

but on a degressive basis (a greater amount of the infrastructure investment is paid off in 

earlier years compared to later ones) while retaining the depreciation periods. This change 

aims to align the costs with the actual use of the network, considering the expected decrease 

in connection points in the medium term. The German regulatory authority BNetzA recently 

published a plan to change how the imputed useful life of and the depreciation methods for 

natural gas pipeline infrastructure are determined. This is to enable declining balance 

depreciation, and the earlier passing of network costs to a greater number of customers 

(BNetzA 2024).  

In Denmark, the use of gas for heating buildings will be phased out by 2030, allowing for the 

majority of the distribution network to be decommissioned. Evida has initiated a planning 

process to determine which networks should be decommissioned first (Evida 2023). The 

residual gas demand for industry, energy and tertiary purposes will be satisfied by 

biomethane. Additionally, gas distribution grid operators in the Netherlands and Denmark 

receive compensation for the costs of dismantling the gas distribution networks and removing 

connection points. In the United Kingdom, although depreciation periods are no longer set on 

a straight-line basis, schemes like the Iron Mains Replacement Programme continue to 

incentivise – and, in some cases, require – more investment into the network. 

A classic example of a disincentive can be found in the cost-plus approach to grid fee 

regulation, where grid operators typically receive a fixed, or regulated, profit margin on their 

infrastructure investment. This method prioritises investments in infrastructure over efficiency 

measures (which may have a neutral or negative impact on overall profits), even where 

trends demonstrate that demand will decline. To enable the realisation of climate targets, 
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regulation needs to incentivise a system efficiency approach includ ing serving end-user 

needs in an efficient manner, rather than one which allows infrastructure maintenance or 

expansion disconnected from future demand scenarios. 

A more detailed examination of the regulations of the different countries is provided in the 

subsequent sections. Figure 10 presents a synopsis of the most significant positive and 

negative outcomes observed in the countries under review. 

Figure 10. Overview of country-specific findings on the regulation of the decommissioning of gas 

networks 

 

7.1 Grid connection  
Distribution system operators are generally required to connect customers to the gas grid 

upon request in Austria, Belgium, Germany, Italy and the United Kingdom. Connection may 

only be refused if there are valid technical or economic reasons, which must be justified by 

the grid operator (EnWG 2017; GWG 2011; Presidenzia del Consigilio dei Ministri 2024a; 

ARUP 2023; Belgisch Parlement 2021). Exceptions in Belgium include Flanders, where gas 

connections for new buildings have been limited since 2021, with a total ban on connections 

for new buildings and deep energy renovations from 2025. Similarly, in the Brussels-Capital 

region, gas connections for new buildings and major renovations will be banned from 2025 

(Vlaanderen 2024; Maron Trachte 30 May 2024). 

By law, gas distribution system operators in the Netherlands and Denmark are not allowed to 

connect new buildings to the gas grid. Moreover, municipalities can designate areas where 

new gas connections are not permitted, such as district heating areas. Owners of existing 
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buildings located in these municipality-designated areas also do not have a legal right to be 

connected to the gas grid (CE Delft 2022a; Energy Cities 2023; Ministry of Climate, Energy 

and Utilities 2000).  

In all analysed countries, once a connection has been made, DSOs must in principle maintain 

that connection until it is no longer required by the customer. None of the legislation reviewed 

allows the connection to be refused based on a building’s location in an area where the 

distribution grid is to be decommissioned, with the exception of the Netherlands. The Dutch 

parliament recently adopted changes to the legislative framework that allow consumers to be 

disconnected from the gas grid under certain conditions. In areas designated as gas-free, 

disconnection is possible after a notice period of eight years. 

7.2 Depreciation  
Among the countries analysed, the Netherlands has implemented the most significant 

changes to depreciation rules.  

In the current regulatory period (2022-2026), DSOs in the Netherlands are permitted to 

depreciate investments in their grids on a degressive basis. The objective of this adjustment 

is to align costs with the actual usage of the network, with a projected decrease in connection 

points over the medium term. Furthermore, Dutch gas DSOs receive compensation for the 

costs associated with the dismantling of gas distribution networks and the removal of 

connection points (ACM 2021). 

In Austria, the standard amortisation period is between 30 and 40 years (GWG 2011). 

For Belgium, target depreciation rates are applied to the transmission network so that all 

natural gas transmission assets are decommissioned by 2050 (DNV and Trinomics 2022). 

At the distribution level, investments are depreciated over 50 years for pipelines and 10 to 

33 years for other equipment. In 2023, the residual value of the distribution network in 

Flanders that will not be amortised in 2050 was estimated at €2.2 billion (Vlaams Parlement 

2023). 

In Denmark, the depreciation of pipelines is calculated using a straight-line method over a 

period of 30 years (Energinet 2023; van Nuffel 2018). 

In Germany, the depreciation periods for investments in the distribution network historically 

ranged from 45 to 55 years. Nevertheless, future investments are now constrained to a 

depreciation period ending in 2045, effectively abbreviating the amortisation period. Past 

investments continue to adhere to the original 45 to 55-year depreciation schedules, resulting 

in some investments extending beyond the target year for achieving climate neutrality (2045) 

(GasNEV 2005). In 2024, the regulator BNetzA published a plan to introduce degressive 

depreciation for gas network infrastructure (BNetzA 2024). 

In the United Kingdom, gas distribution networks currently adhere to a 45-year depreciation 

period (Ofgem 2011). 
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In Italy, grid operators apply a period of 50 years to amortise their investments in gas grid 

infrastructure (Presidenzia del Consigilio dei Ministri 2024b). 

7.3 Decommissioning/demolition  
Austria, Belgium, Italy, Germany and the United Kingdom treat gas distribution networks 

more or less as if the infrastructure were designed to last forever. The regulatory framework 

considers the networks to be permanent fixtures. None of the five countries have explicit 

regulations for issues such as decommissioning or dismantling the network (or parts of it). 

Nor are there regulations concerning the conditions under which a distribution system 

operator may cease gas supply, provisions for future costs of subsequent decommissioning 

or dismantling of the network, or consideration of these costs when determining grid charges.  

In contrast, Denmark and the Netherlands have distinct approaches. In the Netherlands, 

DSOs receive compensation for the costs associated with dismantling gas distribution 

networks. Additionally, as of 2024, the costs of disconnecting a building from the gas grid will 

be socialised; previously, building owners bore this cost, amounting to several hundred euros 

(ACM 2023b). 

In Denmark, the government operates a disconnection scheme that provides financial 

assistance for removing gas pipes used for space heating in private residences. This scheme 

is contingent upon the availability of funds and specific eligibility criteria. Qualifying applicants 

can have their disconnection carried out at no cost (Evida 2024a). 

7.4 Grid charges  
Regulatory authorities in all countries analysed are responsible for determining grid charges, 

including cost component, methodology and efficiency elements. Furthermore, they oversee 

the calculation of grid charges, including the determination of costs for investments and 

maintenance, along with a limited profit margin; these generally form the basis of the cost-

plus approach. Efficiency components may also be included to encourage the most cost-

effective management and operation of the gas distribution grid.  

The countries analysed have varying grid charges at the distribution network level. In some 

cases there are also differing charges for the same consumer group within a country. 

Due to declining demand and customers, gas throughput in the distribution networks will 

decrease and cause the fixed costs of the network to be spread over a smaller sales volume. 

For that reason, future grid charges might increase substantially. Estimates for Germany 

suggest that grid fees could increase by up to ten times in the event of a gas phase-out 

(Agora Energiewende and BET 2023).  

The Dutch regulator ACM assumes an increase in gas network costs to consumers of 

1.4-3.6 times the current rate. However, this estimate does not consider any stranded 

assets (ACM 2021). 
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One forecast for the United Kingdom predicted the development of average grid charges from 

2014 to 2050, assuming that there would be no changes in the regulations that govern the 

expansion of the grid and the calculation of costs. This scenario predicts a more than tenfold 

increase in grid charges. Ofgem has estimated that network charges could reach 1p/kWh by 

2040 and 4p/kWh by 2050 (Ofgem 2023). 

For Denmark, forecasts indicate that the total costs associated with the gas grid at the 

distribution level will rise between 2021 and 2030. This is likely due to a reduction in the 

number of users. In particular, the projected increase in distribution-level grid costs for 

households is approximately 67%. However, Denmark plans to disconnect all households 

from gas by 2030, shifting towards district heating and heat pumps as alternatives (Danish 

Ministry of Climate, Energy and Utilities 2021a). 

At present, Austria, Belgium and Italy lack a projection regarding gas grid charges. 

If grid charges rise significantly due to a gas phase-out, a discussion should be held to 

determine who will bear the additional costs: consumers through their energy bills, taxpayers, 

or both. It is particularly important to protect customers who have no control over their 

heating system, such as tenants, or those who lack the financial means to switch to more 

environmentally friendly technologies, such as low-income households. 
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8 Consumer protection and vulnerable 
energy users 
There are a variety of national regulations to protect gas grid users in the different countries  

which comply with the requirements for consumer protection as defined in the recently recast 

EU Gas Directive. The directive includes rules for ‘competitive, consumer-centred […] 

markets for gas’ (Art. 3, 4) and ‘basic contractual rights’ (Art. 10, 11). The directive permits 

forcible disconnection from the grid (Art. 34, par. 4), but only if users are ‘sufficiently informed 

[in advance]’ (Art. 11a) (EP 2024). 

The EU Gas Directive also defines the concept of ‘vulnerable customers’, and Member States 

must specify measures to protect this group (Art. 4, 25). This may include subsidised gas 

prices (Art. 3, par. 3) and ‘the prohibition of disconnection […] in critical times’ (Art. 25, par. 

1). When decommissioning gas grids, the needs of vulnerable households have to be 

considered (Art. 11a) (EP 2024). 

According to the European Union Statistics on Income and Living Conditions, vulnerability is 

defined as having an income below 60% of the national median income. Households with 

limited financial resources can find high energy costs difficult to afford. Additionally, energy 

inefficiency, common in older homes and inefficient heating systems, results in higher energy 

consumption and costs (Eurostat 2022). 

Decreasing gas throughput increases network charges by spreading fixed costs over a 

smaller sales volume. In Germany, projections indicate that grid charges for the remaining 

customers could increase by up to ten times the current level if demand on the network 

gradually declines (Agora Energiewende and BET 2023). This increase raises questions 

about how costs will be allocated. The discussion surrounding the phase-out of gas (and 

potential transition to hydrogen) has yet to address the issue of protecting vulnerable 

customers, especially from excessive costs. Moreover, the political discussion has not yet 

adequately addressed how to in fact prioritise vulnerable customers, by ensuring that they 

benefit from a transition away from gas – with its attendant indoor health quality concerns 

(Blair et al. 2023) – and instead can benefit from more efficient electrification of end uses.  

During the gas crisis of 2022-2023, many countries implemented policy instruments to protect 

households against the highly increased gas prices by setting maximum tariffs and offering 

direct fuel subsidies and subsidy schemes for low-income customers switching to renewable 

heating systems with higher rates. The focus was often on vulnerable and low-income energy 

users. Additionally, many countries have programmes to support households experiencing 

energy poverty. Nevertheless, the countries assessed did not directly link infrastructural 

planning processes related to the gas distribution grid with potential effects on energy poverty 

by considering, for example, how to prioritise investment in infrastructure in areas with a high 

proportion of vulnerable energy users to enable electrification or district heating. The 

necessity of providing support to vulnerable energy users in order to facilitate their transition 
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away from the gas network is not considered. Consequently, the burden of rising grid charges 

will increasingly fall on users who remain connected to the gas grid. Those who can afford it 

are more likely to switch to more efficient electric options such as heat pumps. 

In the case of Austria, there are policies in place to protect vulnerable energy consumers 

against the adverse financial impact of high energy costs. For instance, the subsidy 

programme Sauber Heizen für Alle provides financial assistance for the installation of 

efficient renewable heating systems, with subsidy rates of 100% for the lowest 20% income 

households. Additionally, a temporary reduction in the natural gas levy, or Erdgasabgabe, 

has been implemented. Nevertheless, the concerns of vulnerable households are not 

explicitly considered during the process of infrastructural planning (BMK – Bundesministerium 

für Klimaschutz, Umwelt, Energie, Mobilität, Innovation und Technologie 2023; BMF 2022). 

In Belgium, measures to combat energy poverty and provide social support are an integral 

part of the federal energy policy. Vulnerable households are entitled to a regulated social 

tariff for gas, electricity and district heating. This tariff is calculated quarterly by CREG. To 

further support those affected by fuel poverty, the Gas and Electricity Fund offers assistance 

through local social services and prepayment plans are available for those who have difficulty 

paying their energy bills. Strategies to tackle fuel poverty vary from region to region, and 

there are no quantified targets for fuel poverty reduction. A few specific federal and regional 

support measures were introduced during the energy crisis in 2022, including a fuel 

allowance, basic energy package, reduced VAT, additional energy vouchers for customers on 

social tariffs and a freeze on rent indexation for poor-quality housing (CREG 2018; VREG 

2024c; VEKA 2024; KBS 2024). The network regulation does not explicitly include social 

issues in the decision-making process, however. 

In response to the rising costs of energy and grid charges, Denmark has implemented a 

series of measures designed to protect its most vulnerable energy consumers. In 2022, 

financial support measures included one-off payments for disadvantaged households, 

deferral schemes for high energy costs, higher employment allowances, and an improved 

child and youth allowance (Surwillo and Slakaityte 2023). The government’s gas pipe 

disconnection programme provides financial support for the removal of gas pipes used for 

space heating in private households (Evida 2024a). To further alleviate the energy crisis, 

Denmark has increased subsidies for the disconnection of gas pipes and expanded the 

district heating fund, as well as implemented measures to improve the supply of wood pellets 

and subsidies for the purchase of heat pumps. The objective is to convert all 400,000 

households from the gas network to district heating or heat pumps by 2030 (The Local 2022). 

Local authorities may also require buildings to be connected to district heating to ensure 

efficiency and low costs (DEA 2015). 

Germany has implemented policies designed to protect vulnerable households from the 

financial burden of high gas bills. These include a gas price cap (Gaspreisbremse) and direct 

subsidies for heating (Deutscher Bundestag 2022; 2023c). Households with an income below 

€40,000 per annum are eligible for a 30% higher subsidy rate for the installation of renewable 

energy heating systems, resulting in a total subsidy of 70% until 2028 (BMWK 2024). 
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Nevertheless, social considerations are not explicitly incorporated into the decision-making 

processes or regulatory frameworks governing infrastructure development and network 

operations. 

In Italy, approximately 38% of gas consumers receive a gas price which is determined by the 

Regulatory Authority AREREA based on wholesale prices. These so-called protected tariffs 

were phased out by July 2024 for all but certain vulnerable consumers. Italy has a White 

Certificate Scheme which does not focus on savings for vulnerable households. The most 

powerful relief mechanism is Bonus Energia, a reduction of the gas bill of economically 

disadvantaged households which is transferred without the need to apply for it. During the 

gas crisis, the eligibility group for this relief was expanded, supporting 2.4 million households 

in 2022. Information initiatives include the mandatory provision of advice on gas bills to 

enable consumers to compare offers. There is also an official comparison tool for energy 

prices. Furthermore, the help desk and conciliation service handled over 1 million calls in 

2021 (ARERA 2023a; IEA 2023b). 

In the Netherlands, the decommissioning of gas networks is organised at district level, 

whereby entire districts are converted into gas-free areas. This approach prevents consumers 

within a very low connection density area from remaining connected to the gas network. The 

regulatory framework takes into account the costs for consumers and therefore emphasises 

the cost-effectiveness of alternatives to gas. By converting entire districts, more 

comprehensive and efficient solutions can be implemented, making the transition easier both 

financially and practically (Ministry of Economic Affairs and Climate Policy 2019). 

The United Kingdom is addressing vulnerable households with its Fuel Poor Network 

Extension Scheme, a collaborative initiative led by gas distribution networks in conjunction 

with various organisations aimed at addressing fuel poverty. The objective of the Extension 

Scheme is to facilitate the connection to the gas grid of households that are experiencing fuel 

poverty (Ofgem 2021). Throughout the current price control period, spanning from 2021 to 

2026, the gas distribution networks have committed to make ongoing efforts to connect fuel-

poor households to their network. These endeavours have been sanctioned by Ofgem, which 

has arranged the requisite funding mechanisms for these connections. The expenses 

incurred are socialised among all gas consumers (NEA 2021). 

Current national legislations in the countries analysed claim to support consumer protection 

by making it hard to disconnect gas users from the grid, with the exception of Denmark. 

Consumers cannot be arbitrarily disconnected from the grid and forced to invest in alternative 

heating technologies. With the transition of the energy system away from fossil fuels, 

however, gas grid infrastructure needs to evolve. The revised Gas Directive adds a task for 

grid operators: decommissioning parts of the grid which are not needed anymore (Art. 40). 

Member States must now translate the possibility of decommissioning into national 

regulations and simultaneously protect vulnerable households from unplanned 

decommissioning. The definition of consumer protection, especially regarding the most 

vulnerable, must also evolve, however. The focus should therefore be on encouraging the 
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switch from gas to clean heating technologies, away from the gas grid, and provid ing 

planning security by considering reduced gas demand in infrastructural planning. 
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9 Current and anticipated role of 
alternative gases 

9.1 Hydrogen 
In all countries assessed, hydrogen today is predominantly derived from natural gas and is 

used in industrial – mostly chemical – processes. There is, however, a lot of planning 

regarding the electrolysis of hydrogen; its storage and transport in caverns and pipelines 

traditionally used for natural gas only; its blending with natural gas; as well as its potential 

use in everything ranging from power plants and industrial processes such as steelmaking, to 

smaller CHP units and gas boilers in buildings. Nonetheless, all existing projects are on a 

small scale. Some planned projects have been cancelled due to excessive costs or local 

resistance (e.g. projects intended to supply entire villages with hydrogen for heating in 

buildings, both in the United Kingdom and Germany). 

All countries assessed have an official hydrogen strategy and a plan for upgrading parts of 

their existing transmission gas grids to enable hydrogen transport, which can be achieved by 

rededicating and upgrading existing pipelines or by constructing new ones. All countries have 

general visions of hydrogen-only grids linking hydrogen production or import facilities with 

major industrial centres and power plants. Specific plans for distribution networks do not yet 

exist, although some DSOs plan to replace natural gas with hydrogen. Table 2 shows the 

various targets of national hydrogen strategies, including electrolysis capacities, domestic 

hydrogen production, imports, the length of the hydrogen core networks, and the planned 

share of gas pipelines diverted to hydrogen. 

Table 2. Official government targets/plans for hydrogen by 2030 

  AT BE DK DE IT NL UK 

Amount of H2 
used in 2030 

TWh/a 24 6 2-3 95-130 

2% of 
final 

energy 
demand 

Not 
specified 

5-40 

Total electrolysis 
capacity 

GW 1 
Target of 
0.15 in 
2026  

1-7 10 5 3-4 up to 10 

H2 production at 
home 

TWh/a 
Not 

specified 
Not 

specified 
5 

Not 
specified 

Not 
specified 

22.2 
Not 

specified 

H2 imports TWh/a Not 
specified 

20 in 
2030, 

200-350 
in 2050, 

Exports 
from 
2030 

45-90 Not 
specified 

100-167 Not 
specified 
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AT BE DK DE IT NL UK 
half for 
export 

Length of core 
hydrogen 
network 

km 1,050 

Not 
specified, 
start with 
100-160

km in
2026

350 9,700 
Not 

specified 1,200 
Not 

specified 

Share of 
rededicated 

pipelines 
planned 

(predominantly 
transmission) 

% 64 

Not 
quantifie

d, 
expected 

to be 
major 
part 

Not 
specified 60 

Not 
specified 84 

Not 
specified 

Sources: National hydrogen strategies (BMK 2023a; AGGM 2022b; Energinet and Gasunie 2023; Danish Ministry of 

Climate, Energy and Utilities 2021b; State of Green 2023; BMWK 2023b; BMWK 2023a; BMWK 5 Dec 2023; 

Vereinigung der Fernleitungsnetzbetreiber Gas e.V. 2023; IEA 2023b; MASE 2023; Hynetwork Services 2023; 

Ministerie van Economische Zaken en Klimaat 29 Jun 2022; Secretary of State for Business, Energy & Industrial 

Strategy 2021; NationalGridESO 2023; FOD Econ 2022; EnergyVille 2024) 

The United Kingdom is the only country which has set itself a deadline for deciding on (1) the 

usage of hydrogen for heating in buildings, and (2) a hydrogen blending target for gas 

distribution networks (possibly 20% by 2030). The decision is to be taken in 2026. Austria 

sets a separate target of 80% green hydrogen usage in industrial processes by 2030. The 

Dutch plans for hydrogen consider the Netherlands as a future hydrogen trading hub. This 

explains the high imports predicted for 2030 (see Table 2), of which considerable amounts 

will be exported again, especially to the industrial centres of north-western Germany. In the 

future, Denmark intends to export the majority of its hydrogen production from around 2030 

onwards. To date, the Italian government has not yet defined the hydrogen network in 

concrete terms. 

Belgium also wants to transform its gas hub to a hydrogen transit hub. Its hydrogen strategy 

does not aim for high installed capacities of electrolysers in the country, except perhaps 

linked to Belgian offshore wind. No major role for hydrogen is foreseen at the distribution 

level.  

9.2 Biomethane 
The landscape of biomethane is more diverse than that of hydrogen. Biomethane is currently 

employed by all countries examined, albeit mostly to a limited extent. Total gas grid-relevant 

biomethane consumption ranges from around 0.01 TWh in Belgium to close to 13 TWh in 

Germany, with the Netherlands and the United Kingdom at intermediate levels. Denmark, 

however, has a particularly high level of biomethane usage, where it accounts for 38% of gas 

demand (see Table 3). Denmark produces 8 TWh, despite the country and population being 

smaller than Germany, for example. 
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The amount of biomethane currently in use is dwarfed by the amount of fossil natural gas , 

and the number of biomethane plants per country is more or less proportionate to the amount 

of biomethane consumed. The average amount of biomethane produced per plant is lowest in 

Belgium, with around 5 GWh per plant annually, followed by Austria with 10 TWh and the 

Netherlands at 33.8 GWh per plant. Biomethane plants in the United Kingdom, Germany and 

Denmark produce an average of 52-54 GWh per year. Italy has the highest production levels 

per plant, at around 70 GWh. Whether these differences stem from differing plant sizes or 

different usage hours has not been assessed here. 

Table 3. Status quo of biomethane parameters 

  AT BE DK DE IT NL UK 

Total biomethane 
consumption  

TWh 0.14 0.01 8.0 12.8 6.0 2.4 6.2 

Total biomethane as % 
of total fossil gas 
consumption 

% 0.2 0.01% 38 1.6 0.9 0.8 0.8 

Biomethane plants - 14 3 150 238 85 71 119 

Avg. biomethane 
production per plant 

GWh 10.0 5 53.3 53.8 70.6 33.8 52.1 

Biomethane 
consumption per 
person 

kWh/per 
person 

16 0.9 1,366 154 101 137 93 

Biomethane 
consumption per area 

MWh/m² 1.7 0.3 186.4 35.8 19.9 57.8 24.9 

Sources: (AGCS Gas Clearing and Settlement AG 2023; BMK 2023b; Danish Ministry of Climate, Energy and Utilities 

2021a; Energinet 2024a; DEA 2023a; 2023b; BNetzA 2023; REF Ricerche 2023; Nederlandse Gasunie NV 8 Feb 

2023; Centraal Bureau voor de Statistiek (CBS) – Statistics Netherlands 2022; 2021; DESNZ 2023; NationalGridESO 

2023; SERV 2023)  

A comparison of countries’ per person and per area biomethane consumption shows that 

Denmark has the highest level of both. There are some country-level differences in the 

intensity of biomethane usage but, in relation to total fossil gas consumption, biomethane 

does not currently play an important role in the majority of countries, with the exception of 

Denmark. 

All countries studied, except for Germany and Belgium, have an official biomass strategy (the 

German one is under development and is expected to be published shortly). Austria, Italy and 

the Netherlands have set very ambitious targets for future biomethane usage (see Table 4).  

In Austria, the government aims to increase the amount of biomethane production and 

consumption more than fiftyfold, to 7.5 TWh by 2030. In the Netherlands, the target is more 

than eight times current levels (19.5 TWh annually by 2030). Denmark wants to increase 

production from 8 TWh to 13 TWh, although that number exceeds the biomethane potential 
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calculated by Guidehouse (2022). The UK biomass strategy sets a more moderate target of 

8 TWh in 2030, an increase of only 29%. Both the Austrian and Dutch targets for 2030 also 

surpass the biomethane potential assessed by Guidehouse (2022). 

Table 4. Official government targets/plans for biomethane by 2030 

  AT BE DK DE IT NL UK 

Official 
biomethane 

production target 
for 2030 

TWh 7.5 
No 

target 
13.0 

Yet to be 
published 

100 19.5 8.0 

Guidehouse 
(2022): 

biomethane 
production 
potential 

TWh 6 7 9 78 55 14 45 

Sources: (BMK 2023b; DEA 2023a; REF Ricerche 2023; Nederlandse Gasunie NV 8 Feb 2023; DESNZ 2023) 

Whether or not some of these very ambitious government targets for 2030 can be achieved 

remains to be seen. As the Guidehouse (2022) study shows, there still is some untapped 

potential for biomethane production. Yet it is very important to note that none of these 

potential levels of biomethane production are anywhere near the amount of fossil gas used 

today, except for Denmark. In fact, they represent less than 10% of fossil gas consumed 

today. 
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10 Transparency of information and 
opportunities for stakeholder involvement 

10.1 Public information and transparency 
In the majority of the countries under analysis, network operators publish regular reports on 

the development of the gas infrastructure and operating data. Such reports serve to enhance 

transparency and facilitate informed decision-making by stakeholders. Furthermore, these 

reports frequently include the most recent information on investment plans and future 

strategies. This ensures that stakeholders are kept informed about forthcoming developments 

in the gas sector. 

▪ Austria: 

 Every year, the Austrian Gas Grid Management AG (AGGM) develops two key plans for 

the country’s gas network: the Coordinated Network Development Plan (KNEP) and the 

Long-Term and Integrated Planning (LFiP). These plans serve as the basis for Austria ’s 

future gas infrastructure and include strategies for improving the existing infrastructure 

and ensuring security of supply (AGGM 2022b; 2022a). 

 In accordance with the Renewable Energy Sources Act (EAG), the Federal Ministry for 

Climate Change, Environment, Energy, Mobility, Innovation and Technology (BMK) is 

initiating the preparation of an integrated Austrian Network Infrastructure Plan. This plan 

provides a comprehensive perspective on the country ’s future energy infrastructure 

requirements and serves as a strategic instrument. It forms the basis for the expansion 

and transformation of the energy transmission infrastructure by 2030 and the achievement 

of climate neutrality by 2040. The BMK aims to synchronise the expansion of renewable 

energies with the expansion of the grid, as well as storage and flexibility solutions, by 

simultaneously considering overarching aspects of energy transport for electricity and 

gas, including hydrogen (Österreichisches Parlament 2021). 

 According to §61 of the Gas Industry Act, distribution system operators are obliged to 

advise end users connected to their network on general energy-saving measures and 

specific opportunities for gas saving and efficient use (GWG 2011). Maintenance work is 

communicated on the individual DSO pages, which provide information on the entire 

managed network. Reference is made to the network development plan of all network 

operators in cooperation with AGGM and the transmission system operators. This 

collaborative approach enables a comprehensive review and planning of the gas 

infrastructure, and considers the different network segments and responsibilities (Wiener 

Netze GmbH 2024; Gas Connect Austria GmbH 2024). 
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▪ Belgium 

 Every two years, TSO Fluxys and the gas DSOs publish their investment plans and vision 

documents. Nevertheless, comprehensive data regarding the gas grid are less readily 

available. For example, the depreciation rates and timelines for the gas distribution 

networks in Flanders were only obtained through parliamentary inquiries (Vlaams 

Parlement 2023). 

 It is extremely challenging, if not impossible, to find data on the size of the network or the 

customer breakdown. In contrast to the electricity TSO Elia, Fluxys does not publish long -

term scenario analyses (Fluxys 2023). 

▪ Denmark 

 The two state-owned network operators, TSO Energinet and DSO Evida, make information 

about annual gas prices, forecasts and the current proportion of biomethane available on 

their websites. Furthermore, they disseminate reports on the long-term development 

requirements of the Danish gas system and the prospective hydrogen network (Energinet 

2024b; Evida 2024b; DNV 2022; Energinet 2022). 

 In accordance with the relevant legislation, gas network operators are obliged to publish a 

range of data on a regular basis. This includes metered consumption data, quality and 

pressure conditions within the distribution system, and any changes or notifications 

regarding suppliers and consumers, including billing methods (Danish Utility Regulator 

2023). 

 Furthermore, Evida has developed a model for the gradual replacement of natural gas for 

residential heating, which has been published in a report. Evida is requesting the authority 

to impose a switch-off obligation on consumers within two years, with the objective of 

enabling the partial decommissioning of unprofitable parts of the grid (Evida 2023). The 

Danish Energy Agency and the Ministry of Climate, Energy and Utilities have direct access 

to this model. Other stakeholders must negotiate access with Evida. 

▪ Germany 

 In Germany, a network development plan is published every two years by the 16 

transmission system operators, detailing planned gas network construction projects for the 

next ten years under the supervision of the Federal Network Agency. The Federal Network  

Agency publishes an annual monitoring report covering all gas network developments, 

such as investment in new networks, maintenance and repair expenditure, network length, 

number of operators, and consumption trends (EnWG 2017; FNB Gas 2020; BNetzA 

2023). 

 According to ENWG §23c (6), gas distribution network operators are obliged to publish key 

network data. This includes information on gas quality. In addition, operators must publish 
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the rules for connecting other installations and networks to their network, and the rules for 

access to their network. The publication should also include standard load profiles 

applicable in the local distribution system and a schematic map showing the areas within a 

municipality connected to the local gas distribution system (EnWG 2017). 

▪ Italy 

 The regulatory authority ARERA (Autorità di Regolazione per Energia Reti e Ambiente) 

publishes an annual monitoring report that includes detailed information about the gas grid 

(ARERA 2023b). Additionally, a regional gas distribution register provides publicly 

accessible data, contributing to transparency in the sector (ARERA 2020). To facilitate 

consumer awareness and decision-making, there is an official comparison tool for energy 

prices, which is promoted on every gas bill alongside advice on how to use it. This 

integrated approach aims to enhance the availability of information and support consumers 

in making informed energy choices (ARERA 2023a). 

▪ Netherlands 

 In the Netherlands, the management of the gas transport system is overseen by a national 

transmission system operator, Gasunie Transport Services B.V. (GTS), and six regional 

distribution system operators. Each year, these network operators publish information on 

the updated network tariffs, thus ensuring transparency for consumers. 

 The map of the network areas where gas is distributed are open to the public. In addition, 

each network operator publishes their respective investment plans, providing an insight 

into the planned developments and improvements within their specific network. This 

approach aims to keep stakeholders informed about ongoing activities and future initiatives 

in Dutch gas distribution infrastructure (GTS 2022). 

▪ United Kingdom 

 Despite the wealth of information provided by Ofgem, finding relevant documents is not 

straightforward, and it is difficult to effectively navigate the Ofgem website. This presents a 

hurdle for those attempting to gather information without a clear understanding of the 

specific document they are looking for. Information relating to individual price controls, for 

example, is not readily available on Ofgem ’s website and, when located, may lack 

necessary details or not be consolidated in one place (Ofgem 2024b). Finding more 

general data about the network, such as its size or customer breakdown, is an arduous if 

not near-impossible task.  

 While Ofgem’s consultations provide an avenue for stakeholder input, they do not 

necessarily provide sufficient data to facilitate meaningful contributions. Comments 

received are collated but not aggregated, making it difficult for stakeholders to gauge the 

overall sentiment or impact of their collective feedback. Furthermore, it appears that gas 

network operator GDN submissions are not accessible on Ofgem ’s website, limiting their 

availability to GDN’s own platform. This lack of transparency raises concerns about the 

accessibility of key information and the ability of stakeholders to fully engage with the 
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regulatory process. Improving the accessibility and organisation of information on Ofgem ’s 

website could therefore improve transparency and encourage more meaningful 

participation in the regulatory discourse (National Grid Gas Transmission 2022). 

10.2 Opportunities for stakeholder involvement 
Stakeholder engagement is important in the context of effective gas network planning and 

regulation, with a close link between the two and the evolving climate targets and socio-

economic considerations. This is of particular significance in the context of several key 

documents that provide guidance on policy and infrastructure development. 

For instance, national grid development plans should be closely aligned with climate 

scenarios, while anticipating future energy needs. In this context, environmental groups and 

consumer representatives can provide valuable insights into community needs and 

expectations. It is also essential to ensure the timely decommissioning of sub-grids in order 

to protect vulnerable households from high energy costs. 

The National Energy and Climate Plans also play a role in aligning national energy policies 

with climate targets. The involvement of stakeholders, such as industry representatives and 

environmental organisations, is crucial for ensuring that heating and boiler regulations 

effectively support the decarbonisation process and protect vulnerable households from the 

potentially high costs of continued grid usage. 

The plans for hydrogen distribution networks as part of the EU hydrogen and gas 

decarbonisation package, or gas package, necessitate meticulous planning to optimise the 

utilisation of local hydrogen resources. Local communities and energy experts can exert 

influence over infrastructure decisions, ensuring that they are made in a manner that is both 

efficient and cost-effective. Furthermore, stakeholders could only advocate for the use of 

hydrogen if there are no more efficient alternatives to decarbonisation. 

The plans of DSOs to decommission networks as part of the gas package are of great 

importance, as they will help to reduce overall costs and avoid the creation of stranded 

assets in the face of falling gas demand. Consumer groups and regulators have a pivo tal role 

to play in safeguarding vulnerable households during this transitionary period. 

The national regulatory periods are an important time for stakeholders to exert their influence 

and adjust the regulatory frameworks. These modifications are necessary in order to meet 

changing energy trends, particularly with regard to decommissioning management and low 

gas demand. Stakeholders could advocate for regulation that prevents investment in stranded 

assets while protecting vulnerable households from energy price volatility.  

Figure 11 summarises the general options for stakeholder participation in gas grid planning 

and regulatory processes. Targeted stakeholder engagement can help to increase the 

robustness and fairness of gas network planning and regulation. By promoting measures to 

accelerate decarbonisation and achieve international climate targets, protect vulnerable 

households from energy poverty and high costs, optimise infrastructure investments and 
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adapt regulations to the changing energy landscape, a sustainable and fair energy future can 

be achieved.  

Figure 11. Opportunities for stakeholder involvement in gas network planning and regulation and key 

points to make for appropriate, cost-effective infrastructure 

 

Additional country-specific information on the possibilities for participation is as follows: 

▪ Austria 

 The next gas tariff regulation period starts in 2028 (E-Control 2022). It is therefore 

advisable to make the recommended adjustments to the network regulation before then, 

with a focus on adapting the regulatory framework to facilitate the phase-out of gas. 

Integrating heat and grid planning as well as basing future gas infrastructure plans on 

realistic assumptions about the availability of zero-carbon heating technologies should be 

prioritised. In addition, assumptions on biomethane production and injection need to be 

reviewed to ensure that targets and assumptions are reasonable. 

▪ Belgium 

 To ensure the optimal development of the fossil gas network, the federal regulator CREG, 

in conjunction with regional regulators VREG, Brugel and CWAPE, engages in 

consultations pertaining to investment plans and tariff methodologies as and when 

required. These consultations are public, but staying informed and providing relevant input 

requires close involvement. The comments received during the consultations are collated 

and summarised. Monitoring the progression of decisions pertaining to hydrogen regula tion 
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is a more protracted and challenging process. Nevertheless, this may be subject to change 

following the appointment of CREG as the hydrogen regulator under the recently enacted 

hydrogen law. A lack of an integrated cross-sectoral strategy and planning strategy is a 

notable shortcoming of the Belgian approach. The division of responsibilities between the 

federal and regional governments introduces a further layer of complexity to the process 

(CREG 2024; VREG 2024a; Brugel Brussel 2024; CWaPE 2024). 

▪ Denmark 

 Stakeholder involvement in Denmark’s gas sector is evident in two primary areas. Firstly, 

the annual determination of grid fees by the regulatory authority allows stakeholders to 

influence through recommendations. Secondly, the Danish Energy Agency prepares 

annual projections for gas demand and biomethane production, where stakeholders can 

similarly contribute with recommendations and support. 

 The planned phase-out of gas for buildings by 2030 requires the gas grid operator to be 

able to disconnect gas connections following notification. This approach would facilitate the 

targeted decommissioning of specific sections of the gas network, enabling cost -effective 

implementation. The recommendation for decommissioning to support this transition can 

be made at any time. 

▪ Germany 

 The next regulatory period of the Federal Network Agency is scheduled to commence in 

2029. Until then, stakeholders are afforded the opportunity to become involved in the 

regulatory process, with a view to ensuring that their recommendations are integrated into 

the development plans. Engaging at an early stage enables stakeholders to influence the 

strategic direction and regulatory framework governing the gas networks after 2029 

(ARegV 2017). 

▪ Italy 

 In June 2024, ARERA started a stakeholder process for defining the scenarios for the new 

transmission network development plan (ARERA 2024). The creation of regional and local 

energy plans also includes the involvement of stakeholders (Bianconi 2021; Buratti et al. 

2001). 

▪ Netherlands 

 System operators disseminate data on revised network tariffs annually, thereby ensuring 

transparency for consumers. Stakeholders can engage in the process by offering 

recommendations and advocating for specific topics to be addressed in the plans. 

 In addition, each network operator publishes its investment plans, which offer insights into 

planned developments and improvements within its specific networks. This practice not 

only ensures that stakeholders are kept informed about ongoing activities and future 

initiatives in the Dutch gas distribution infrastructure, but also provides the opportunity to 
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influence the direction of these investments by offering feedback and suggestions. This 

approach facilitates multiple avenues for stakeholder engagement, enabling active 

participation in shaping the Dutch gas distribution landscape (GTS 2022). In the 

Netherlands, the next regulatory period will start in 2027, by which point the main 

recommendations need to be addressed (ACM 2023a). 

▪ United Kingdom 

 Ofgem frequently consults on the price control framework for gas networks through its 

website (Ofgem). To ensure a robust and inclusive regulatory process, Ofgem established 

a RIIO Challenge Group (Ofgem 2020). Tasked with providing independent scrutiny of 

proposed network company business plans for all sectors under RIIO-2, the Challenge 

Group focuses on affordability, consumer protection (especially for vulnerable customers) 

and sustainability, including environmental impacts and the transition to low carbon. 

Members of the Challenge Group also participate in public hearings organised by Ofgem. 

 The current members of the Challenge Group are listed on the Ofgem website. There are 

several additional working groups that contribute to Ofgem ’s decisions on gas network 

regulation, covering both gas distribution and gas transmission (Ofgem 2019a; 2019b). 

Individuals interested in attending upcoming working groups are encouraged to contact 

RIIO2@ofgem.gov.uk for more information. This structured approach allows stakeholders 

to engage actively in the regulatory process and influence decisions that shape the gas 

network framework. 

mailto:RIIO2@ofgem.gov.uk


 

11 Recommendations  
 

This analysis has shown that the current trends regarding gas use and infrastructure are not 

in sync with decarbonisation pathways. Realigning gas policy and regulation with climate 

goals is far from trivial, however, and will require a range of significant changes to the status 

quo. 

Drawing on the country-specific assessments in this report and other recent analysis 

(Rosenow et al. 2024), we make the following recommendations: 

Recommendation 1: Adopt national phase-out 
target and give energy regulators a net zero 
mandate 
Energy regulating authorities like BNetzA, Ofgem or ARERA typically prioritise two goals: 

reliability of supply, and keeping costs down for consumers. While regulators increasingly 

consider the implications of regulation on decarbonisation, an explicit mandate that tasks 

them with developing regulation that delivers on climate goals is often missing. In the United 

Kingdom, the energy regulator Ofgem has been given a net zero duty through the Energy Bill. 

Similar mandates and duties for regulators in other countries can provide the basis upon 

which regulatory decisions are made. 

Recommendation 2: Make the regulatory framework 
fit for the gas phase-out  
The regulatory framework for gas distribution grids needs to be revised to permit the option of 

complete withdrawal from the gas supply. In several countries, the regulatory framework for 

gas distribution grids implicitly assumes that the gas grids are a permanent infrastructure. As 

a result, regulations are focused on expanding and maintaining the grids rather than 

decommissioning them (partially or entirely). Therefore, significant modifications are 

necessary. Gas DSOs should be able (and where appropriate obligated) to shut down 

specific sections or entire networks. To achieve this, several regulatory elements must be 

considered. They include: 

▪ Exploring regulatory models that incentivise measures aimed at increasing system 

efficiency instead of primarily rewarding investments. 

▪ The possibility of refusing to connect new customers to the gas network and disconnecting 

existing customers from the network (whereby it must be regulated whether and in what 

form compensation is paid, who bears the associated costs, and how energy/heating  

needs are met). 



56  |  GAS DISTRIBUTION SYSTEM PLANNING AND REGULATION REGULATORY ASSISTANCE PROJECT (RAP)® / OEKO-INSTITUT 

▪ Ending incentives for grid expansion (e.g. by concession contracts) and additional 

customer connections, especially for vulnerable customers, and prioritising means to shift 

vulnerable customers to more sustainable and efficient heating solutions. 

▪ The possibility of claiming foreseeable costs for the decommissioning or dismantling of the 

network today as part of the network charges or through financing mechanisms, and to set 

aside those monies to use for that future decommissioning and dismantling (this approach 

would spread the respective financial burden and safeguards so as to protect the last 

remaining consumers from excessive costs). 

▪ Preventing stranded assets and distributing decommissioning costs evenly over an 

extended period, shortening the depreciation periods for infrastructure investments, both 

past and future, so that they are fully amortised by the time the grid is decommissioned. 

Recommendation 3: Adopt integrated heat and grid 
planning 
The aim of heat planning should be to achieve an efficient, effective and equitable heat 

supply that is aligned with climate targets. To accomplish this goal, heat planning should 

include clear assessment criteria. Potential solutions, including gas-based and electrification 

options, should be evaluated based on their ability to meet the assessment criteria, which 

should include technical feasibility, environmental impact, cost-efficiency, supply security, 

and any risks that an option may not be realised. Overarching guidelines are necessary, 

particularly regarding the availability and allocation of limited resources such as biomass, 

biomethane or hydrogen.  

Heat planning must also be coordinated with infrastructure planning, so that infrastructure 

planning can be orientated to and support heat planning. Regulations regarding the 

replacement or use of heating systems should take into account the potential long-term 

impact on gas networks. Technologies such as hybrid heat pumps, which will require a gas 

distribution network but require very limited throughput volumes, should be avoided as they 

act as a barrier to system efficiency. 

Recommendation 4: Plan future gas infrastructure 
based on realistic assumptions about availability of 
zero-carbon heating technologies 
Due to the lengthy investment cycles, it is necessary for every new heating system installed 

today to be compatible with long-term climate targets. In the long term, gas-based heating 

systems will need to be operated using biomethane or hydrogen. Due to the uncertain future 

availability and price of these fuels, however, investing in a gas boiler today would be a risky 

decision and should be avoided if possible. 

This has implications for gas distribution networks. Infrastructure planning should primarily 

consider the technology portfolio that is currently available and reliably serves climate 
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targets, specifically the electrification of heat supply and district heating, and anticipate the 

decline in gas sales. Infrastructure regulation should allow for decommissioning. There could 

be allowance for decommissioning to be done in such a manner that it allows for individual 

sections to be revitalised at a later date, if alternative gases became the most efficient option. 

Delaying important decisions about gas networks will potentially exacerbate the problem. At 

best, it will leave less time for managing the transition from gas to other energy carriers. At 

worst, it will unnecessarily create stranded assets, adding to costs borne by customers.  

Recommendation 5: Track and collect harmonised 
data at the EU level 
European climate goals under the Green Deal require full decarbonisation by 2050 or earlier. 

All EU scenarios indicate a steep decline in gas demand, which is tracked in detail by 

Eurostat. Data on gas infrastructure is not easily obtained at national level, let alone at EU 

level, however. The collection and publishing of data on gas networks in all Member States 

would allow systematic tracking of whether infrastructure changes are in sync with climate 

targets, alongside the associated decline in gas use across all sectors. 

There is another gap in data on consumption of gas by end use (space heating, domestic hot 

water, process heat etc.). Data availability is still very patchy across the EU; this research 

only found such data in Germany. 

Recommendation 6: Protect vulnerable customers 
In the past, consumer protection in relation to gas grids ensured grid connection and 

suppression of gas prices through liberalised energy markets and regulation of natural 

monopolies. With a declining number of customers connected to – and paying for upgrades to 

– the gas grid, this interpretation of consumer protection should be redefined. Customers 

remaining on the gas system will face higher prices to meet heating, cooking and other 

needs. Without intervention, energy users who cannot withdraw from the gas system as 

quickly as others risk being stuck with the costs of an increasingly expensive and unhealthy 

system.  

Vulnerable consumers and those on low incomes should be prioritised and enabled to 

transition to sustainable heating solutions early, while ensuring that their bills do not increase. 

Programmes that connect vulnerable energy users to the gas grid should be adapted to 

favour electrification and district heating. 
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Country-specific recommendations 

Austria 
The next gas tariff regulation period starts in 2028. It is therefore advisable to make the 

recommended adjustments to the network regulation before then, with a focus on adapting 

the regulatory framework to facilitate the phase-out of gas. Integrating heat and grid planning 

should be prioritised, and future gas infrastructure plans should be based on realistic 

assumptions about the availability of zero-carbon heating technologies. In addition, 

assumptions and targets on biomethane production and injection need to be reviewed to 

ensure that they are realistic. In Austria, changes to regulation should consider the following 

points: 

1. Enable the ability to refuse new connections as well as disconnect existing customers from 

the gas network. 

2. Shorten depreciation periods for past and future infrastructure investments to avoid 

stranded assets and to spread decommissioning costs evenly over a shorter period, 

ensuring full payback by the time the network is decommissioned. 

3. Cover foreseeable decommissioning costs through network tariffs or funding mechanisms, 

while building up a reserve for future decommissioning to spread the financial burden and 

protect consumers from excessive costs. 

4. Interlink (gas) infrastructure planning with municipal heat planning. 

5. Incorporate climate scenarios into infrastructure planning to avoid unnecessary costs and 

investments. 

Belgium 
New legislatures at the federal and regional levels begin at the end of 2024 (pending 

government agreements). It is recommended that the proposed adjustments to network 

regulation be implemented before these new legislatures start. The specific recommendations 

for Belgium are: 

1. Develop a unified vision on gas use. All levels of government should coordinate on a 

unified vision for the future of fossil and alternative gases. The vision should clarify the role 

these gases will play, especially at the energy distribution level. 

2. Implement a socially equitable depreciation plan to avoid stranded fossil gas infrastructure 

assets. This plan can be inspired by the targeted depreciation rates used for the 

transmission network, with the aim of full depreciation by 2050. 

3. Shift taxes and charges from electricity to fossil fuels to create a level playing field for 

alternatives to gas heating. Such a shift has been included in the agreement for the 

incoming Flemish regional government. It should be expanded to the other regions and the 

federal level. This strategy should include measures to support vulnerable households in 

the transition to new energy systems. 
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4. The phase-out of gas connections in Wallonia should include clear guidelines on the 

timetable for phasing out new gas connections in new buildings. This clarity is needed, 

especially as other regions in Belgium have already set a target of no new gas connections 

from 2025. 

Denmark 
The planned and prepared phase-out of gas for buildings is set to occur by 2030. However, to 

implement this cost-effectively, it is necessary to make it possible to disconnect gas 

connections (after notification) to allow for the targeted shutdown of parts of the gas network. 

The demand can be made at any time. It is therefore recommended that Denmark: 

1. Enable targeted decommissioning of gas distribution networks by allowing gas connections 

in local network areas to be disconnected by Evida, with prior notice. 

2. Protect vulnerable people from high energy costs through targeted decommissioning and 

prioritised support enabling this group to switch to heat pumps and district heating. 

Germany 
The next regulatory period of the Federal Network Agency (BNetzA) is scheduled to 

commence in 2029. Until that time, stakeholders could become involved in the regulatory 

process with a view to ensuring that their recommendations are integrated into development 

plans. It is important that these stakeholders engage at an early stage, 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. Enable the refusal of new gas connections, and disconnection of existing customers. 

Infrastructure planning should be linked to municipal heating planning. 

2. Adapt the depreciation period to reflect the actual usage time of the gas networks, as now 

planned by the regulatory authority.  

3. Adapt infrastructure planning to realistic climate scenarios and the resulting gas demand. 

4. Include the designation of gas-free areas and the decommissioning of gas network 

infrastructures in municipal heat planning. 

Italy 
In order to enhance the regulatory framework for gas infrastructure in Italy, it would be 

advisable to consider the following recommendations: 

1. Implement policies that permit gas network operators to refuse new connections and 

disconnect existing customers, where appropriate. 

2. Reduce depreciation periods for both past and future infrastructure investments. This will 

help avoid stranded assets and distribute decommissioning costs over a shorter 

timeframe, ensuring full repayment by the time the network is decommissioned. 
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3. Finance foreseeable decommissioning costs through network tariffs or funding 

mechanisms. Establish a reserve for future decommissioning to spread financial burdens 

and protect consumers from excessive costs. 

4. Ensure that gas infrastructure planning is closely coordinated with municipal heat planning 

for better alignment and efficiency. 

5. Use climate scenarios in infrastructure planning to avoid unnecessary costs and 

investments, ensuring that plans are sustainable and aligned with climate goals.  

Netherlands 
In the Netherlands, the next regulatory period will start in 2027; any recommendations would 

need to be addressed by then. These include: 

1. Consider hybrid heat pumps as a transitional technology and not as a final solution, as grid 

infrastructure would still be needed despite the lower throughput. This would significantly 

increase specific costs. In addition, more alternative gases (such as biomethane and 

hydrogen) would be needed, although these are urgently needed in other sectors that have 

few alternatives to decarbonise. 

2. Improve the consistency between climate scenarios and infrastructure planning regarding 

gas demand. 

3. Introduce programmes to protect the last consumers in a timely manner. 

United Kingdom 
The next UK gas distribution price control review is expected to start in April 2026. Due to the 

significance of this decision for gas regulation, Ofgem has proposed that long-term risks 

associated with the use of the gas grid could be managed through depreciation rates  or asset 

lives, with the potential for ‘re-openers’ allowing the option to modify the price control. 

Alternatively, Ofgem has suggested that the price control framework could be delayed, 

perhaps by two years. Both options protect the gas network owners but offer limited upsides 

for consumers. Delay leads to an increase in potential stranded assets and increases the 

financial exposure of UK citizens, not just to gas network costs but  also to energy insecurity 

and climate change costs. To address this, we suggest these recommendations to the UK 

government: 

1. Take steps to gain a thorough understanding of the required process and costs of 

decommissioning the gas grid in order for this risk to be properly considered.  

2. Provide opportunities for Ofgem and the UK Department for Energy Security and Net Zero 

to work together and with other parties to develop a plan which equitably allocates the 

multi-billion-pound risks associated with stranded gas assets and decommissioning, 

evolutionary regulation and renationalisation. 

3. Implement the recent Ofgem decision to allow for accelerated depreciation ensuring new 

gas grid investments are fully paid off by 2050 and, as currently considered, extend 

accelerated depreciation to existing gas grid assets. 
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4. Consider whether the Iron Mains Risk Reduction Programme continues to offer consumers 

value for money as a major capital investment programme – and, if not, intervene as soon 

as is practicable. 

5. Ensure that approaches to heat and local area energy planning – and wider clean heating 

policy – are coordinated with the issue of gas grid decommissioning, and that consumer 

protection is central. 

 
  



62  |  GAS DISTRIBUTION SYSTEM PLANNING AND REGULATION REGULATORY ASSISTANCE PROJECT (RAP)® / OEKO-INSTITUT 

12 References 
ACM – Autoriteit Consument & Markt (2021): Methodebesluit regionale netbeheerders gas 2022-2026. Autoriteit 

Consument & Markt (ed.). Online available at https://www.acm.nl/sites/default/files/documents/methodebesluit-

regionaal-netbeheer-gas.pdf. 

ACM – Autoriteit Consument & Markt (2023a): ACM starts preparations for the new regulatory period for system 

operators. Autoriteit Consument & Markt (ed.). Online available at https://www.acm.nl/en/publications/acm-starts-

preparations-new-regulatory-period-system-operators. 

ACM – Autoriteit Consument & Markt (2023b): Marktscan groen gas – Managementsamenvatting. Autoriteit Consument 

& Markt (ed.). Online available at https://www.acm.nl/system/files/documents/marktscan-groen-gas.pdf. 

AGCS Gas Clearing and Settlement AG (2023): Statistik – Biomethaneinspeisung in Österreich. AGCS Gas Clearing and 

Settlement AG (ed.). Online available at https://www.biomethanregister.at/de/statistik. 

AGEB – AG Energiebilanzen (2022): AG Energiebilanzen legt Bericht für 2021 vor. AG Energiebilanzen (ed.). Online 

available at https://ag-energiebilanzen.de/ag-energiebilanzen-legt-bericht-fuer-2021-vor/. 

AGEB (2023): Energieverbrauch ist 2023 kräftig gesunken. Online available at https://ag-

energiebilanzen.de/energieverbrauch-ist-2023-kraeftig-gesunken/, last updated on 25 Jan 2024, last accessed on 7 Feb 

2024. 

AGGM – Austrian Gas Grid Management AG (2022a): Koordinierter Netzentwicklungsplan 2022. Austrian Gas Grid 

Management AG (ed.). Online available at https://www.aggm.at/fileadmin/AGGM/Bilder-

Dokumente/Gasnetz/Netzplanung/AGGM-KNEP22.pdf. 

AGGM – Austrian Gas Grid Management AG (2022b): Langfristige und integrierte Planung 2022. Austrian Gas Grid 

Management AG (ed.). Online available at https://www.aggm.at/fileadmin/AGGM/Bilder-

Dokumente/Energiewende/H2_Roadmap/LFiP-2022.pdf, last accessed on 26 Jan 2024. 

Agora Energiewende and BET – Büro für Energiewirtschaft und technische Planung GmbH (2023): Ein neuer 

Ordnungsrahmen für Erdgasverteilnetze: Analysen und Handlungsoptionen für eine bezahlbare und 

klimazielkompatible Transformation. Agora Energiewende (ed.). Online available at https://static.agora-

energiewende.de/fileadmin/Projekte/2022/2022-06_DE_Gasverteilnetze/A-EW_291_Gasverteilnetze_WEB.pdf. 

ARegV (2017): Verordnung über die Anreizregulierung der Energieversorgungsnetze, ARegV. 

ARERA – Autorità di Regolazione per Energia Reti e Ambiente (2018): Delibera 27 settembre 2018. Autorità di 

Regolazione per Energia Reti e Ambiente (ed.). Online available at https://www.arera.it/atti-e-

provvedimenti/dettaglio/18/468-18. 

ARERA – Autorità di Regolazione per Energia Reti e Ambiente (2023a): ANNUAL REPORT TO THE EUROPEAN 

UNION AGENCY FOR THE COOPERATION OF ENERGY REGULATORS AND THE EUROPEAN 

COMMISSION ON THE REGULATORY ACTIVITIES AND FULFILMENT OF DUTIES OF THE ITALIAN 

REGULATORY AUTHORITY FOR ENERGY NETWORKS AND ENVIRONMENT. Autorità di Regolazione per 

Energia Reti e Ambiente (ed.). Online available at 

https://www.arera.it/fileadmin/allegati/relaz_ann/23/AR_2023_EN.pdf. 

ARERA (2020): Area operatori – Anagrafica territoriale distribuzione gas. ARERA (ed.). Online available at 

https://www.arera.it/area-operatori/remit/anagrafica-territoriale-distribuzione-gas. 

ARERA (2023b): Summary of the annual report to the european union agency for the cooperation of energy regulators and 

the european commission on the regulatory activities and fulfilment of duties of the regulatory authority for energy 

networks and environment. Online available at 

https://www.arera.it/fileadmin/EN/publications/acer_and_ec/AR_2023_-_Summary_EN.pdf. 

ARERA (2024): ORIENTAMENTI IN MATERIA DI SCENARI PER I PIANI DI SVILUPPO DELLE RETI 

ENERGETICHE, DOCUMENTO PER LA CONSULTAZIONE 239/2024/R/COM. ARERA (ed.). Online available at 

https://www.arera.it/fileadmin/allegati/docs/24/239-24.pdf. 

ARUP (2023): Future of Great Britain’s Gas Networks, Report for National Infrastructure Commission and Ofgem. ARUP 

(ed.). Online available at https://nic.org.uk/app/uploads/Arup-Future-of-UK-Gas-Networks-18-October-2023.pdf, last 

accessed on 1 Feb 2024. 

BDEW Bundesverband der Energie- und Wasserwirtschaft e.V. (2024): Kooperationsvereinbarung zwischen den 

Betreibern von in Deutschland gelegenen Gasversorgungsnetzen. BDEW Bundesverband der Energie- und 

Wasserwirtschaft e.V. (ed.). Online available at 

https://www.bdew.de/media/documents/20240322_KoV_HT_KoV_XIV_final_clean.pdf. 



REGULATORY ASSISTANCE PROJECT (RAP)® / OEKO-INSTITUT   GAS DISTRIBUTION SYSTEM PLANNING AND REGULATION  |  63 

BDH – Bundesverband der Deutschen Heizungsindustrie (2023a): Gesamtbestand zentrale Wärmeerzeuger 2022. 

Bundesverband der Deutschen Heizungsindustrie (ed.). Online available at https://www.bdh-

industrie.de/fileadmin/user_upload/Pressegrafiken/Diagramm_Gesamtzahl_Waermeerzeuger_2022_DE.pdf. 

BDH – Bundesverband der Deutschen Heizungsindustrie (2023b): Marktentwicklung Wärmeerzeuger Deutschland 2013-

2022. Bundesverband der Deutschen Heizungsindustrie (ed.). Online available at https://www.bdh-

industrie.de/fileadmin/user_upload/Pressegrafiken/Marktstruktur_zehn_Jahre_2022_DE_022023.jpg. 

BDI (2021): Klimapfade 2.0, Ein Wirtschaftsprogramm für Klima und Zukunft. Boston Consulting Group. Bundesverband 

der deutschen Industrie (ed.). Online available at https://issuu.com/bdi-berlin/docs/211021_bdi_klimapfade_2.0_-

_gesamtstudie_-_vorabve, last accessed on 16 Aug 2023. 

Belgisch Parlement (2021): Wet tot wijziging van de wet van 12 april 1965 betreffende het vervoer van gasachtige 

producten en andere door middel van leidingen. Online available at 

https://www.ejustice.just.fgov.be/mopdf/2021/05/27_1.pdf#page=9. 

Bianconi (2021): PIANIFICAZIONE ENERGETICA TERRITORIALE: STRUMENTI E OBIETTIV. Bianconi (ed.). 

Online available at https://www.energiaincitta.it/wp-content/uploads/2021/02/pianificazione.pdf. 

Blair, H.; Kearney, N.; Pricop, C.; Scholand, M. (2023): The Public Health and Environmental Impacts of Cooking with 

Gas. CLASP and European Public Health Alliance (ed.). Online available at https://www.clasp.ngo/wp-

content/uploads/2023/05/The-Public-Health-and-Environmental-Impacts-of-Cooking-with-Gas-.pdf, last accessed on 2 

Feb 2024. 

BMF – Bundesministerium der Finanzen (2022): Maßnahmen zur Abfederung der hohen Energiekosten. 

Bundesministerium der Finanzen (ed.). Online available at https://www.bmf.gv.at/public/informationen/energiekosten-

abfederung.html. 

BMK – Bundesministerium für Klimaschutz, Umwelt, Energie, Mobilität, Innovation und Technologie (2022): Energie in 

Österreich – Zahlen, Daten, Fakten. Bundesministerium für Klimaschutz, Umwelt, Energie, Mobilität, Innovation und 

Technologie (ed.). Online available at https://www.bmk.gv.at/dam/jcr:3820f7e7-4abb-4324-b8e0-

aa090325eb4a/Energie_in_OE2022_UA.pdf. 

BMK – Bundesministerium für Klimaschutz, Umwelt, Energie, Mobilität, Innovation und Technologie (2023): 

Evaluierung des Förderprogramms „Sauber heizen für Alle“. BMK – Bundesministerium für Klimaschutz, Umwelt, 

Energie, Mobilität, Innovation und Technologie (ed.). Online available at 

https://www.bmk.gv.at/themen/klima_umwelt/klimaschutz/ufi/publikationen/evaluierung-sauber-heizen.html. 

BMK – Bundesministerium für Klimaschutz, Umwelt, Energie, Mobilität, Innovation und Technologie (2023a): 

Integrierter österreichischer Netzinfrastrukturplan – Entwurf zur Stellungnahme. Online available at 

https://www.bmk.gv.at/dam/jcr:d94df13d-63e2-45de-8fb6-4c5d7e750390/OENIP-2023.pdf. 

BMK – Bundesministerium für Klimaschutz, Umwelt, Energie, Mobilität, Innovation und Technologie (2023b): 

Ministrialentwurf – Bundesgesetz über die Einführung einer Versorgerverpflichtung für Gas aus erneuerbaren Quellen 

(Erneuerbares-Gas-Gesetz – EGG). Bundesministerium für Klimaschutz, Umwelt, Energie, Mobilität, Innovation und 

Technologie (ed.). Online available at https://www.parlament.gv.at/dokument/XXVII/ME/251/fname_1521315.pdf. 

BMWK – Bundesminesterium für Wirtschaft und Klimaschutz (2023a): FAQ zum Wasserstoff-Kernnetz. 

Bundesminesterium für Wirtschaft und Klimaschutz (ed.). Online available at 

https://www.bmwk.de/Redaktion/DE/FAQ/Wassertstoff-Kernnetz/faq-wasserstoff-kernnetz.html. 

BMWK – Bundesminister für Wirtschaft und Klimaschutz (5 Dec 2023): Press release: Wasserstoffhochlauf erreicht neue 

Phase: Deutschland unterstützt gegenseitige Anerkennung von Normen für Wasserstoff. Online available at 

https://www.bmwk.de/Redaktion/DE/Pressemitteilungen/2023/12/20231205-wasserstoffhochlauf-erreicht-neue-

phase.html. 

BMWK – Bundesministerium für Wirtschaft und Klimaschut (2024): Auf einen Blick: Die neue Förderung für den 

Heizungstausch. Bundesministerium für Wirtschaft und Klimaschut (ed.). Online available at 

https://www.energiewechsel.de/KAENEF/Redaktion/DE/Downloads/foerderung-heizungstausch-

beg.pdf?__blob=publicationFile&v=20. 

BMWK – Bundesministerium für Wirtschaft und Klimaschutz (2023b): Gesetz zur Wasserstoff-Netzplanung und 

Kernnetz-Finanzierung beschlossen. Bundesministerium für Wirtschaft und Klimaschutz (ed.). Online available at 

https://www.bmwk.de/Redaktion/DE/Pressemitteilungen/2023/11/20231115-gesetz-zur-wasserstoff-netzplanung-und-

kernnetz-finanzierung-beschlossen.html. 

BNetzA – Bundesnetzagentur (2023): Monitoringbericht 2022., Monitoringbericht gemäß § 63 Abs. 3 i. V. m. § 35 EnWG 

und § 48 Abs. 3 i. V. m. § 53 Abs. 3 GWB. Online available at 

https://www.bundesnetzagentur.de/SharedDocs/Mediathek/Monitoringberichte/MonitoringberichtEnergie2022.pdf;jses

sionid=280DA177FD1F3034855CCEC97868534F?__blob=publicationFile&v=5, last accessed on 10 Feb 2023. 



64  |  GAS DISTRIBUTION SYSTEM PLANNING AND REGULATION REGULATORY ASSISTANCE PROJECT (RAP)® / OEKO-INSTITUT 

BNetzA – Bundesnetzagentur (2024): Festlegungsverfahren zur Anpassung von kalkulatorischen Nutzungsdauern und 

Abschreibungsmodalitäten von Erdgasleitungsinfrastrukturen (KANU 2.0). Bundesnetzagentur (ed.). Online available 

at https://www.bundesnetzagentur.de/DE/Beschlusskammern/GBK/Methoden_Ebene2/KANU/start.html. 

Brugel Brussel (2024): Les consultations. Brugel Brussel (ed.). Online available at 

https://www.brugel.brussels/actualites/consultations. 

Bundesministerium für Nachhaltigkeit und Tourismus and Bundesministerium für Verkehr, Innovation und Technologie 

(2018): #mission2030: Die österreichische Klima- und Energiestrategie. Bundesministerium für Nachhaltigkeit und 

Tourismus and Bundesministerium für Verkehr, Innovation und Technologie (ed.). Wien. Online available at 

https://www.bundeskanzleramt.gv.at/dam/jcr:903d5cf5-c3ac-47b6-871c-c83eae34b273/20_18_beilagen_nb.pdf, last 

accessed on 1 Feb 2024. 

Buratti; Ortica; Rossi (2001): PIANI ENERGETICI E AMBIENTALI COMUNALI (PEAC): CRITERI, 

METODOLOGIE E CASI DI STUDIO. Centro Interuniversitario di Ricerca sull ‘Inquinamento da Agenti Fisici (ed.). 

Online available at http://www.crbnet.it/File/Pubblicazioni/pdf/977.pdf. 

Bygningsreglementet (2018): Bygningsreglementet 2018 – Building regulations 2018. Bygningsreglementet (ed.). Online 

available at https://bygningsreglementet.dk/Tekniske-bestemmelser/11/Krav. 

CE Delft (2022a): Tariefstelsel energienetten en energietransitie – Analyse van knelpunten en effecten voor 

eindgebruikers. CE Delft (ed.). Online available at https://ce.nl/wp-

content/uploads/2022/07/CE_Delft_210357_Tariefstelsel-energienetten-en-energietransitie_DEF.pdf. 

CE Delft (2022b): The natural gas phase-out in the Netherlands. CE Delft (ed.). Online available at https://ce.nl/wp-

content/uploads/2022/04/CE_Delft_210381_The_natural_gas_phase-out_in_the_Netherlands_DEF.pdf. 

Centraal Bureau voor de Statistiek (CBS) – Statistics Netherlands (2021): Hernieuwbare energie in Nederland 2020. 

Centraal Bureau voor de Statistiek (CBS) – Statistics Netherlands (ed.). Online available at https://www.cbs.nl/nl-

nl/longread/aanvullende-statistische-diensten/2021/hernieuwbare-energie-in-nederland-2020?onepage=true. 

Centraal Bureau voor de Statistiek (CBS) – Statistics Netherlands (2022): Hernieuwbare energie in Nederland 2021. 

Centraal Bureau voor de Statistiek (CBS) – Statistics Netherlands (ed.). Online available at https://www.cbs.nl/-

/media/_pdf/2022/39/hernieuwbare-energie-in-nederland-2021.pdf. 

Climafed – Belgische federatie voor klimaattechnologieën (15 Jan 2024): Press release: De Belgische verwarmingsmarkt 

in 2023: een jaar van tegenslag en hoop: Climafed – Belgische federatie voor klimaattechnologieën. Online available at 

https://www.climafed.be/nl/nieuws/n-32-de-belgische-verwarmingsmarkt-in-2023-een-jaar-van-tegenslag-en-

hoop/?p=1. 

Climate Change Committee (2021): The Sixth Carbon Budget – The UK’s path to Net Zero. Climate Change Committee 

(ed.). Online available at https://www.theccc.org.uk/wp-content/uploads/2020/12/The-Sixth-Carbon-Budget-

Dataset_v2.xlsx. 

Conciliation Committee (2023): Draft update of the Belgian National Energy and Climate Plan 2021-2030. Conciliation 

Committee (ed.). Online available at https://commission.europa.eu/document/download/592ce466-d54d-4633-a908-

ea936aa5269c_en?filename=Belgium%20-%20Draft%20updated%20NECP%202021-2030%20EN.pdf. 

CREG – Commissie voor de Regulering van Elektriciteit en Gas (2018): Sociaal tarief. Commissie voor de Regulering van 

Elektriciteit en Gas (ed.). Online available at https://www.creg.be/nl/consumenten/prijzen-en-tarieven/sociaal-tarief. 

CREG – Commissie voor de Regulering van Elektriciteit en Gas (2024): Openbare raadplegingen. Commissie voor de 

Regulering van Elektriciteit en Gas (ed.). Online available at https://www.creg.be/nl/consultations. 

CWaPE – Commission Wallonne pour l’Energie (2024): Actualités. Commission Wallonne pour l’Energie (ed.). Online 

available at https://www.cwape.be/documents-recents. 

Dambeck, H.; Ess, F.; Falkenberg, H.; Kemmler, A.; Kirchner, A.; Kreidelmeyer, S.; Koepp, M.; Lübbers, S.; Piégsa, A.; 

Scheffer, S.; Spillmann, T.; Thamling, N.; Wünsch, A. et al. (2021): Klimaneutrales Deutschland 2045 – Wie 

Deutschland seine Klimaziele schon vor 2050 erreichen kann. Oeko-Institut; Wuppertal Institut für Klima, Umwelt, 

Energie; Prognos. Online available at https://static.agora-

energiewende.de/fileadmin/Projekte/2021/2021_01_DE_KNDE2045/KNDE2045_Langfassung.pdf. 

Danish Energy Agency (2022): 2021 – Data, tables, statistics and maps, Energy in Denmark 2021. Danish Energy Agency 

(ed.). Online available at https://ens.dk/sites/ens.dk/files/Statistik/energy_in_denmark_2021.pdf. 

Danish Ministry of Climate, Energy and Utilities (2021a): Green Gas Strategy – The role of gas in the green transition. 

Danish Ministry of Climate, Energy and Utilities (ed.). Online available at 

https://ens.dk/sites/ens.dk/files/Naturgas/groen_gasstrategi_en.pdf. 

Danish Ministry of Climate, Energy and Utilities (2021b): The Government’s strategy for Power-To-X. Danish Ministry of 

Climate, Energy and Utilities (ed.). Online available at https://ens.dk/sites/ens.dk/files/ptx/strategy_ptx.pdf. 



REGULATORY ASSISTANCE PROJECT (RAP)® / OEKO-INSTITUT   GAS DISTRIBUTION SYSTEM PLANNING AND REGULATION  |  65 

Danish Utility Regulator (2023): Rules for Gas Distribution. Evida (ed.). Online available at 

https://evida.dk/media/1xshvsxj/regler-for-gasdistribution-version-51.pdf. 

De Rijksoverheid van Nederland (17 May 2022): Press release: Hybride warmtepomp de nieuwe standaard vanaf 2026: De 

Rijksoverheid van Nederland. Online available at https://www.rijksoverheid.nl/actueel/nieuws/2022/05/17/hybride-

warmtepomp-de-nieuwe-standaard-vanaf-2026. 

DEA – Danish Energy Agency (2010): Reporting obligation according to article 10(2) of directive no 2010/31/EU of the 

European Parliament and of the council of 19 May 2010 on the energy performance of buildings (Recast). Danish 

Energy Agency (ed.). Online available at https://energy.ec.europa.eu/document/download/b9191839-723c-40b8-8734-

567ef9be017f_en?filename=dk_letter.pdf. 

DEA – Danish Energy Agency (2015): Regulation and planning of district heating in Denmark. Danish Energy Agency 

(ed.). Online available at 

https://ens.dk/sites/ens.dk/files/contents/material/file/regulation_and_planning_of_district_heating_in_denmark.pdf. 

DEA – Danish Energy Agency (2023a): Analysis assumptions for Energinet. Danish Energy Agency (ed.). Online 

available at https://ens.dk/service/fremskrivninger-analyser-modeller/analyseforudsaetninger-til-energinet. 

DEA – Danish Energy Agency (2023b): Energy statistics 2022. Danish Energy Agency (ed.). Online available at 

https://ens.dk/sites/ens.dk/files/Statistik/energistatistik_2022.pdf. 

DEA – Danish Energy Agency (2023c): Natural Gas – The Danish Energy Agency is responsible for The Natural Gas 

Supply Act. Danish Energy Agency (ed.). Online available at https://ens.dk/en/our-responsibilities/natural-gas. 

dena – Deutsche Energie-Agentur (2021): dena-Leitstudie Aufbruch Klimaneutralität. Deutsche Energie-Agentur. 

Deutsche Energie-Agentur (ed.). Online available at 

https://www.dena.de/fileadmin/dena/Publikationen/PDFs/2021/Abschlussbericht_dena-

Leitstudie_Aufbruch_Klimaneutralitaet.pdf. 

DESNZ – Department for Energy Security & Net Zero (2024): Apply for the Boiler Upgrade Scheme. Department for 

Energy Security & Net Zero (ed.). Online available at https://www.gov.uk/apply-boiler-upgrade-scheme. 

DESNZ (2023): Biomass Strategy 2023. DESNZ (ed.). Online available at 

https://www.gov.uk/government/publications/biomass-strategy. 

Deutscher Bundestag (2022): Gesetz zur Einführung von Preisbremsen für leitungsgebundenes Erdgas und Wärme 

(Erdgas-Wärme-Preisbremsengesetz – EWPBG). Online available at https://www.gesetze-im-

internet.de/ewpbg/EWPBG.pdf. 

Deutscher Bundestag (2023a): Gesetz für die Wärmeplanung und zur Dekarbonisierung der 

Wärmenetze(Wärmeplanungsgesetz – WPG). Online available at https://www.gesetze-im-internet.de/wpg/WPG.pdf. 

Deutscher Bundestag (2023b): Gesetzesbeschluss des Deutschen Bundestages: Gesetz zur Änderung des 

Gebäudeenergiegesetzes, zur Änderung des Bürgerlichen Gesetzbuches, zur Änderung der Verordnung über 

Heizkostenabrechnung, zur Änderung der Betriebskostenverordnung und zur Änderung der Kehr- und 

Überprüfungsordnung (Bundesrat Drucksache, 415/23). Online available at 

https://www.bundesrat.de/SharedDocs/drucksachen/2023/0401-0500/415-23.pdf?__blob=publicationFile&v=2, last 

accessed on 22 Sep 2023. 

Deutscher Bundestag (2023c): Wohngeldgesetz vom 24. September 2008 (BGBl. I S. 1856), das zuletzt durch Artikel 17 

des Gesetzes vom 22. Dezember 2023 (BGBl. 2023 I Nr. 408) geändert worden ist. Online available at 

https://www.gesetze-im-internet.de/wogg/WoGG.pdf. 

DG Leefmilieu – Federale Overheidsdienst Volksgezondheid, Directoraat-generaal Leefmilieu (2021): Scenarios for a 

climate neutral Belgium by 2050. Federale Overheidsdienst Volksgezondheid, Directoraat-generaal Leefmilieu (ed.). 

Online available at https://klimaat.be/doc/climate-neutral-belgium-by-2050-report.pdf. 

DNV – Det Norske Veritas (2022): Techno-Economic Analysis of a Danish Hydrogen Infrastructure. Evida (ed.). Online 

available at https://evida.dk/media/an1dmo1k/dnv-report-energy-system-modelling-for-hydrogen-production-and-

offtake.pdf. 

DNV and Trinomics (2022): Future decisions on natural gas networks: repurposing, decommissioning and reinvestments. 

gency for the Cooperation of Energy Regulators (ed.). Online available at 

https://www.acer.europa.eu/sites/default/files/documents/Media/News/Documents/Future%20Regulation%20of%20Na

tural%20Gas%20Networks%20-%20Final%20Report%20DNV.pdf. 

Dodds, P. E. and McDowall, W. (2013): The future of the UK gas network. In: Energy Policy (60). DOI: 

10.1016/j.enpol.2013.05.030. 

DUKES – Digest of UK Energy Statistics (2023): Natural gas commodity balance, Department for Energy Security & Net 

Zero. Digest of UK Energy Statistics (ed.). Online available at 

https://assets.publishing.service.gov.uk/media/64c120a31e10bf000e17cf55/DUKES_4.1.xlsx. 



66  |  GAS DISTRIBUTION SYSTEM PLANNING AND REGULATION REGULATORY ASSISTANCE PROJECT (RAP)® / OEKO-INSTITUT 

DUKES – Digest of UK Energy Statistics (2024): Aggregate energy balances (DUKES 1.1). Digest of UK Energy 

Statistics (ed.). Online available at 

https://assets.publishing.service.gov.uk/media/64c1118790b54500143e8378/DUKES_1.1.xlsx. 

E-Control (2022): Gas DSO regulatory regime for the fourth regulatory period – 1 January 2023 – 31 December 2027. E-

Control (ed.). Online available at https://www.e-

control.at/documents/1785851/0/Regulatory+regime+for+the+fourth+regulatory+period+GAS.pdf/f036510b-f87b-

5bb8-83a9-7d7ee06acdbd?t=1698924472231. 

E-Control (2023a): Consumer Structure. E-Control (ed.). Online available at https://www.e-

control.at/documents/1785851/1811624/MStErdGas-2022_JJ1Ver.xlsx. 

E-Control (2023b): Natural Gas – Inventory Statistics, Transmission and Distribution Lines, Length of Lines as of 

December 31. E-Control (ed.). Online available at https://www.e-control.at/documents/1785851/1811798/BeStErdGas-

JR1_Netz.xlsx. 

E-Control (2023c): Natural Gas Consumption in Austria. E-Control (ed.). Online available at https://www.e-

control.at/statistik/g-statistik/charts/gas07_str. 

ENEA – National Agency for New Technologies, Energy and Sustainable Economic Development – ENEA – Agenzia 

nazionale per le nuove tecnologie, l’energia e lo sviluppo economico sostenibile (2022): Rapporto Annuale 2022 – Le 

detrazioni fiscali per l’efficienza energetica e l’utilizzo delle fonti rinnovabili di energia negli edificiesistenti. ENEA – 

Agenzia nazionale per le nuove tecnologie, l’energia e lo sviluppo economico sostenibile (ed.). Roma. Online available 

at https://elettricomagazine.it/wp-content/uploads/2023/01/RAPPORTO_Detrazioni_2022_DEF.pdf. 

Energie Beheer Nederland (2022): Energie in Nederland in 2021. Energie Beheer Nederland (ed.). Online available at 

https://www.energieinnederland.nl/cijfers/2021. 

Energinet (2022): Long-term development needs in the Danish gas system. Energinet (ed.). Online available at 

https://energinet.dk/media/qvrfrqgd/lup22_behovsanalyse_gas_english.pdf. 

Energinet (2023): General Terms and Conditions for Gas Transport – Version 23.0. Energinet (ed.). Online available at 

https://en.energinet.dk/media/b03fklth/general-terms-and-conditions-for-gas-transport-23-0_legally-binding-english-

version.pdf. 

Energinet (2024a): Biomethane – Share of Biomethane. Energinet (ed.). Online available at 

https://en.energinet.dk/gas/biomethane/. 

Energinet (2024b): Energinet – transmission system operator for electricity and natural gas in Denmark. Energinet (ed.). 

Online available at https://en.energinet.dk/about-us/organisation/. 

Energinet and Gasunie (2023): Hydrogen Market Assessment Report – For Denmark and Germany. Energinet and Gasunie 

(ed.). Online available at https://en.energinet.dk/media/pjqnaedq/energinet-gasunie-rapport-2023.pdf. 

Energy Cities (2023): EU Tracker – Local heating and cooling plans in Denmark. Energy Cities (ed.). Online available at 

https://energy-cities.eu/countries/denmark/. 

Energy Solutions (2024): The Gas Network, understanding the regions. Energy Solutions (ed.). Online available at 

https://www.energybrokers.co.uk/gas/gas-network. 

energynews (11 Jun 2024): France: Gas bills up 11.7% in July. In: energynews. 2024, 11 Jun 2024. Online available at 

https://energynews.pro/en/france-gas-bills-up-11-7-in-july/. 

EnergyVille (2023): Paths 2050 – Scenarios towards a carbon-neutral Belgium by 2050. EnergyVille (ed.). Online 

available at https://perspective2050.energyville.be/paths2050. 

EnergyVille (2024): Hydrogen. EnergyVille (ed.). Online available at https://perspective2050.energyville.be/hydrogen. 

EnWG (2017): EnWG. Gesetz über die Elektrizitäts- und Gasversorgung (Energiewirtschaftsgesetz – EnWG), EnWG. In: 

Bundesgesetzblatt. Online available at http://www.gesetze-im-internet.de/enwg_2005/EnWG.pdf, last accessed on 3 

Apr 2020. 

EP – European Parliament (2024): Position of the European Parliament adopted at first reading on 11 April 2024 with a 

view to the adoption of Directive (EU) 2024/… of the European Parliament and of the Council on common rules for 

the internal markets for renewable gas, natural gas and hydrogen, amending Directive (EU) 2023/1791 and repealing 

Directive 2009/73/EC (recast). European Parliament (ed.). Online available at 

https://www.europarl.europa.eu/doceo/document/TC1-COD-2021-0425_EN.html. 

European Union (2024): DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on the energy 

performance of buildings (recast). Online available at https://data.consilium.europa.eu/doc/document/PE-102-2023-

INIT/en/pdf, last accessed on 26 Jun 2024. 

Eurostat (2022): EU statistics on income and living conditions. Eurostat (ed.). Online available at 

https://ec.europa.eu/eurostat/web/microdata/european-union-statistics-on-income-and-living-conditions. 



REGULATORY ASSISTANCE PROJECT (RAP)® / OEKO-INSTITUT   GAS DISTRIBUTION SYSTEM PLANNING AND REGULATION  |  67 

Eurostat (2023): Complete energy balances. Eurostat (ed.). Online available at 

https://ec.europa.eu/eurostat/databrowser/bookmark/64535145-5172-4804-b176-ba06dfe39e61?lang=en. 

Eurostat (2024): Fläche nach NUTS 3 Regionen. Eurostat (ed.). Online available at 

https://ec.europa.eu/eurostat/databrowser/view/reg_area3__custom_11352231/bookmark/table?lang=de&bookmarkId=

fabcfca6-4abb-4a84-ac1c-7bb335af436a. 

Evida (2023): Koverteringskortlægning – Evidas kortlægning af gasdistributionssystemet. Evida (ed.). Online available at 

https://evida.dk/media/4w2b1xdx/evidas-kortl%C3%A6gning-af-gasdistributionssystemet.pdf. 

Evida (2024a): Afkoblingsordning – Afkobling uden gebyr. Evida (ed.). Online available at 

https://evida.dk/frakobling/afkoblingsordning/. 

Evida (2024b): Evida – distribution system operator for natural gas in Denmark. Evida (ed.). Online available at 

https://evida.dk/. 

Fluxys (2023): Indicatief investeringsplan Fluxys Belgium & Fluxys LNG 2023- 2032. Fluxys (ed.). Online available at 

https://www.fluxys.com/-/media/project/fluxys/public/corporate/fluxyscom/documents/fluxys-

belgium/corporate/tyndp/2023/tyndp-2023-2032-external-version_nl_final_112023.pdf. 

FNB Gas – Fernleitungsnetzbetreiber Gas (2020): Netzentwicklungsplan Gas 2020–2030, Entwurf. Berlin. Online 

available at https://www.fnb-gas.de/media/fnb_gas_2020_nep_entwurf_de.pdf, last accessed on 10 May 2021. 

FOD Econ – Federale Overheidsdienst Economie (2022): Visie en strategie Waterstof, Update oktober 2022. Federale 

Overheidsdienst Economie (ed.). Online available at 

https://economie.fgov.be/sites/default/files/Files/Energy/waterstof-visie-en-strategie.pdf. 

FOD Economie, K.M.O., Middenstand en Energie (2022): Analyse van het energieverbruik van huishoudens in België in 

2021. FOD Economie, K.M.O., Middenstand en Energie (ed.). Online available at 

https://economie.fgov.be/nl/file/7466917/download?token=uiwv5sIv. 

FOD Economie, K.M.O., Middenstand en Energie (2023): Belgian Energy Data Overview – zomer 2023. FOD Economie, 

K.M.O., Middenstand en Energie (ed.). Online available at 

https://economie.fgov.be/nl/file/7466629/download?token=ctNYVTZT. 

Fraunhofer ISI – Fraunhofer Institut für System und Innovationsforschung; Consentec; ifeu – Institut für Energie- und 

Umweltforschung Heidelberg; TU Berlin Fachgebiet E&R (2022): Langfristszenarien für die Transformation des 

Energiesystems in Deutschland, Langfristszenarien 3, Fraunhofer Institut für System und Innovationsforschung; 

Consentec; Institut für Energie- und Umweltforschung Heidelberg; TU Berlin Fachgebiet E&R. Online available at 

https://langfristszenarien.de/enertile-explorer-de/. 

Gas Connect Austria GmbH (2024): Wartungsarbeiten. Gas Connect Austria GmbH (ed.). Online available at 

https://www.gasconnect.at/netzinformationen/netzentwicklung/wartungsarbeiten. 

GasNEV (2005): Verordnung über die Entgelte für den Zugang zu Gasversorgungsnetzen (GasNEV). 

Gouvernement Wallon (2023): Plan Air Climat Energie 2030 de la Wallonie. Gouvernement Wallon (ed.). Online 

available at https://energie.wallonie.be/servlet/Repository/pace-2030-02_03_2024.pdf?ID=73812. 

GTS – Gasunie Transport Services (2022): Investeringsplan GTS 2022-2032. Gasunie Transport Services (ed.). Online 

available at https://www.gasunietransportservices.nl/uploads/fckconnector/e2185e87-bdf6-5d97-a625-7cf3030cceef, 

last accessed on 26 Jan 2024. 

GTS – Gasunie Transport Services (2024): Investeringsplan GTS 2024-2033. Gasunie Transport Services (ed.). Online 

available at https://www.gasunietransportservices.nl/uploads/fckconnector/6c59178a-bcf6-5bd5-8720-

a25448513cc5/3201859449/Investeringsplan%202022-2032%20.pdf?lang=nl. 

GWG – Gaswirtschaftsgesetz (2011): Gaswirtschaftsgesetz (GWG), Version of 2023. Online available at 

https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20007523. 

Home Energy Scotland (2024): Home Energy Scotland Grant and Loan. Home Energy Scotland (ed.). Online available at 

https://www.homeenergyscotland.org/home-energy-scotland-grant-loan. 

Hynetwork Services (2023): Waterstofnetwerk Nederland. Hynetwork Services (ed.). Online available at 

https://www.hynetwork.nl/over-hynetwork-services/waterstofnetwerk-nederland. 

I4C – Italy for Climate (2023): LA ROADMAP per la neutralità climatica dell’Italia. Italy for Climate (ed.). Online 

available at https://italyforclimate.org/wp-content/uploads/Roadmap-per-la-neutralita-climatica-dellItalia-2023-Italy-

for-Climate.pdf. 

IEA – International Energy Agency (2021): The Netherlands 2020, Energy Policy Review. International Energy Agency. 

Online available at https://themasites.pbl.nl/leidraad-warmte/2020/assets/pdf/pbl-2020-startanalyse-aardgasvrije-

buurten-gemeenterapport-versie_2020-24-september-2020_4038.pdf. 

IEA – International Energy Agency (2022a): Belgium Natural Gas Security Policy. International Energy Agency (ed.). 

Online available at https://www.iea.org/articles/belgium-natural-gas-security-policy. 



68  |  GAS DISTRIBUTION SYSTEM PLANNING AND REGULATION REGULATORY ASSISTANCE PROJECT (RAP)® / OEKO-INSTITUT 

IEA – International Energy Agency (2022b): Italy Natural Gas Security Policy. International Energy Agency (ed.). Online 

available at https://www.iea.org/articles/italy-natural-gas-security-policy. 

IEA – International Energy Agency (2023a): Italy – Energy system of Italy. International Energy Agency (ed.). Online 

available at https://origin.iea.org/countries/italy. 

IEA – International Energy Agency (2023b): Italy 2023 – Energy Policy Review. Online available at 

https://iea.blob.core.windows.net/assets/71b328b3-3e5b-4c04-8a22-

3ead575b3a9a/Italy_2023_EnergyPolicyReview.pdf. 

Istat – National Institute of Statistics – Istat – Istituto Nazionale di Statistica (2022): Report statistico – Consumi energetici 

delle famiglie | Anno 2021. Istat – Istituto Nazionale di Statistica (ed.). Online available at 

https://www.istat.it/it/files/2022/06/REPORT-CONSUMI-ENERGETICI-FAMIGLIE-2021-DEF.pdf. 

JRC – Joint Research Centre (2024): BELGIUM: STATUS OF THE HEAT PUMP MARKET. European Commission 

(ed.). Online available at https://publications.jrc.ec.europa.eu/repository/bitstream/JRC137131/JRC137131_002.pdf. 

KBS – Koning Boudewijnstichting (2024): Barometer Energiearmoede 2024. Koning Boudewijnstichting (ed.). Online 

available at https://kbs-frb.be/nl/barometer-energiearmoede-2024. 

Krutzler, T.; Wasserbaur, R.; Schindler, I. (2023): Energie- und Treibhausgas-Szenarien 2023. Umweltbundesamt 

Österreich (ed.). Wien. Online available at https://www.umweltbundesamt.at/fileadmin/site/publikationen/rep0882.pdf. 

Lechinger, V. and Matzinger, S. (2020): Heating in Austria, Types of Heating and Energy Sources in Austrian Households 

in a Social Context. Chamber of Labor for Vienna (ed.). Online available at 

https://wien.arbeiterkammer.at/service/newsletter/wirtschaftspolitik/WP-Standpunkte_2020_01.pdf. 

Leefmilieu Brussel (2023): Gewestelijk Lucht-Klimaat-Energieplan. Leefmilieu Brussel (ed.). Online available at 

https://document.environnement.brussels/opac_css/elecfile/PACE_NL.pdf. 

Maron Trachte (30 May 2024): Press release: Région Bruxelles-Capitale. Une région neutre en carbone d’ici 2050.: Maron 

Trachte. Online available at https://maron-trachte.brussels/2024/05/30/region-bruxelles-capitale-une-region-neutre-en-

carbone-dici-2050/. 

MASE – Ministero dell’Ambiente e della Sicurezza Energetica (2023): MISURA 3 – Promuovere la produzione, la 

distribuzione e gli usi finali dell’idrogeno. Ministero dell’Ambiente e della Sicurezza Energetica (ed.). Online available 

at https://www.mase.gov.it/pagina/misura-3-promuovere-la-produzione-la-distribuzione-e-gli-usi-finali-dell-idrogeno. 

Ministerie van Economische Zaken en Klimaat (29 Jun 2022): Press release: Ontwikkeling transportnet voor waterstof: 

Jetten, R. A. A. Online available at https://open.overheid.nl/documenten/ronl-

5c57a9ba35fa907dcc805ca0da463dc33b036bb8/pdf. 

Ministry of Climate, Energy and Utilities (2000): The Heat Supply Act. Online available at 

https://speed.energybrokers.co.uk/wp-content/uploads/2015/10/Danish_Heat_Law_2000EN1.pdf. 

Ministry of Economic Affairs and Climate Policy (2019): Climate Agreement. Ministry of Economic Affairs and Climate 

Policy (ed.). Online available at 

https://www.government.nl/binaries/government/documenten/reports/2019/06/28/climate-

agreement/Climate+Agreement.pdf. 

National Grid Gas Transmission (2022): ProjectUnion – Launch Report 2022. National Grid Gas Transmission (ed.). 

Online available at https://www.nationalgas.com/document/139641/download, last accessed on 12 Feb 2024. 

NationalGridESO (2023): Future Energy Scenarios (FES) represent a range of different, credible ways to decarbonise our 

energy system as we strive towards the 2050 target. NationalGridESO (ed.). Online available at 

https://www.nationalgrideso.com/document/283061/download. 

NEA – National Energy Action (2021): Working in partnership to influence the continuation of the Fuel Poor Network 

Extension Scheme. A Briefing for the GB GDNs prepared by National Energy Action. National Energy Action (ed.). 

Online available at https://www.nea.org.uk/wp-content/uploads/2021/10/FPNES-Briefing-Report_Final.pdf. 

Nederlandse Gasunie NV (8 Feb 2023): Press release: Aandeel groen gas stijgt in 2022, maar minder snel dan 

noodzakelijk. Online available at https://www.gasunie.nl/nieuws/aandeel-groen-gas-stijgt-in-2022-maar-minder-snel-

dan-noodzakelijk#. 

Netbeheer Nederland (2023): Het energiesysteem van de toekomst: de II3050-scenario’s, Integrale 

energiesysteemverkenning 2030-2050. Netbeheer Nederland (ed.). Online available at 

https://open.overheid.nl/documenten/ronl-7219ac2558977a6050ac4db764d2ddebb156df32/pdf. 

Netbeheer Nederland: Hoofdstuk 1: Kerngegevens energienetten (Chapter 1: Key energy network data). Netbeheer 

Nederland (ed.). Online available at https://energiecijfers.info/hoofdstuk-1/. 

Office for National Statistics (2024): United Kingdom population mid-year estimate. Office for National Statistics (ed.). 

Online available at 



REGULATORY ASSISTANCE PROJECT (RAP)® / OEKO-INSTITUT   GAS DISTRIBUTION SYSTEM PLANNING AND REGULATION  |  69 

https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/timeseries/ukpo

p/pop. 

Ofgem (2011): Decision on strategy for the next transmission and gas distribution price controls – RIIO-T1 and GD1 

Financial issues. Ofgem (ed.). Online available at 

https://www.ofgem.gov.uk/sites/default/files/docs/2011/03/t1decisionfinance_0.pdf, last accessed on 2 Feb 2024. 

Ofgem (2019a): RIIO-GD2 Working groups. Ofgem (ed.). Online available at https://www.ofgem.gov.uk/publications/riio-

gd2-working-groups. 

Ofgem (2019b): RIIO-GT2 Working groups. Ofgem (ed.). Online available at https://www.ofgem.gov.uk/riio-gt2-policy-

working-groups. 

Ofgem (2020): RIIO-ED2 Challenge Group Terms of Reference – Version 1. Ofgem (ed.). Online available at 

https://www.ofgem.gov.uk/publications/riio-ed2-challenge-group-terms-reference-version-1. 

Ofgem (2021): Fuel Poor Network Extension Scheme (FPNES). Online available at 

https://www.ofgem.gov.uk/publications/fuel-poor-network-extension-scheme-fpnes-governance-document-0. 

Ofgem (2023): RIIO-3 Sector Specific Methodology Consultation – GD Annex. Ofgem (ed.). Online available at 

https://www.ofgem.gov.uk/sites/default/files/2023-12/RIIO-3%20SSMC%20GD%20Annex.pdf, last accessed on 1 Feb 

2024. 

Ofgem (2024a): Energy Company Obligation (ECO). Ofgem (ed.). Online available at 

https://www.ofgem.gov.uk/environmental-and-social-schemes/energy-company-obligation-eco. 

Ofgem (2024b): Welcome to Ofgem. Ofgem (ed.). Online available at https://www.ofgem.gov.uk/. 

Ofgem: Network price controls 2021-2028 (RIIO-2). Ofgem (ed.). Online available at https://www.ofgem.gov.uk/energy-

policy-and-regulation/policy-and-regulatory-programmes/network-price-controls-2021-2028-riio-

2?sort=publication_date. 

Österreichisches Parlament (2021): Bundesgesetz über den Ausbau von Energie aus erneuerbaren Quellen (Erneuerbaren- 

Ausbau-Gesetz – EAG). Online available at https://www.parlament.gv.at/dokument/XXVII/I/733/fname_933183.pdf. 

Ouden, B. den; Kerkhoven, J.; Warnaars, J.; Terwel, R.; Coenen, M.; Verboon, T.; Tiihonen, T.; Koot, A. (2020): 

Klimaatneutrale energiescenario’s 2050. Berenschot Groep B.V. (ed.). Online available at 

https://open.overheid.nl/documenten/ronl-864fd5c8-28f4-4005-bacf-8c8ce41fd332/pdf. 

Parlament Österreich (15 Dec 2023): Press release: Nationalrat besiegelt Ende von Gasheizungen in Neubauten, EU-

Emissionshandelsrichtlinie und EU-CO2-Grenzausgleich wird national umgesetzt. Wien. Online available at 

https://www.parlament.gv.at/aktuelles/pk/jahr_2023/pk1416#XXVII_I_02268. 

Presidenzia del Consigilio dei Ministri (2024a): decreto 164/2000. Online available at https://www.normattiva.it/uri-

res/N2Ls?urn:nir:stato:decreto.legislativo:2000;164. 

Presidenzia del Consigilio dei Ministri (2024b): DECRETO-LEGGE 30 settembre 2005, n. 203, Misure di contrasto 

all’evasione fiscale e disposizioni urgenti in materia tributaria e finanziaria. Presidenzia del Consigilio dei Ministri 

(ed.). Online available at https://www.normattiva.it/uri-res/N2Ls?urn:nir:stato:decreto.legge:2005-09-30;203. 

Presidenzia del Consigilio dei Ministri (2024c): LEGGE 9 gennaio 1991, n. 10. Presidenzia del Consigilio dei Ministri 

(ed.). Online available at https://www.normattiva.it/uri-res/N2Ls?urn:nir:stato:legge:1991-01-09;10. 

REF Ricerche (2023): La filiera del biometano in Italia: potenzialità e rischi. REF Ricerche (ed.). Online available at 

https://laboratorioref.it/wp-content/uploads/ref-attachments/n.248_Filiera-del-biometano-in-Italia.pdf. 

Rehbogen, A.andStrasser, H. (2021): Energie und Klimaschutz in hoheitlichen Planungsprozessen berücksichtigen, Bedarf, 

Anwendungsfälle und Lösungsansätze aus der Praxis. SIR – Salzburger Institut für Raumordnung und Wohnen, 

Fachbereich Energie (ed.). Online available at https://waermeplanung.at/wp-content/uploads/2021/08/Energie-in-

hoheitlichen-Planungsprozessen-ber%C3%BCcksichtige.pdf, last accessed on 1 Feb 2024. 

Reuters (2023): Press release: Netherlands to end Groningen gas production by Oct 1: Reuters. Online available at 

https://www.reuters.com/business/energy/netherlands-end-groningen-gas-production-by-oct-1-2023-06-23/. 

Rodgarkia-Dara, A.; Gatzen, C.; Sonnen, L.; Lane, A.; Zwickl-Bernhard, S.; Auer, H. (2023): Rolle der Gasinfrastruktur in 

einem klimaneutralen Österreich. TU Wien (ed.). Online available at https://www.bmk.gv.at/dam/jcr:97af7b7e-0b5e-

4d98-bdd2-e82d559955a4/Rpt-Frontier-TU-Wien-AIT-Gasinfrastruktur-in-klimaneutralem-Oesterreich-Bericht-final-

10072023-bf-v3-stc.pdf. 

Rosenow, J Lowes, R Kemfert, C. (2024): The elephant in the room: How do we regulate gas transportation infrastructure 

as gas demand declines? Online available at One Earth doi.org/10.1016/j.oneear.2024.05.022 

RSE – Ricerca di Sistema Elettrico Nazionale (2020): Scenari di neutralità climatica a supporto della Long Term Strategy. 

Ricerca di Sistema Elettrico Nazionale (ed.). Online available at https://www.rse-web.it/wp-

content/uploads/2022/05/20010221.pdf. 



70  |  GAS DISTRIBUTION SYSTEM PLANNING AND REGULATION REGULATORY ASSISTANCE PROJECT (RAP)® / OEKO-INSTITUT 

Scheepers, M.; Gamboa Palacios, S.; Janssen, G.; Moncada Botero, J.; van Stralen, J.; Machado dos Santos, Carina 

Oliveira; Uslu, A.; West, K. (2020): Towards a sustainable energy system for the Netherlands in 2050 – Scenario 

update and analysis of heat supply and chemical and fuel production from sustainable feedstocks. Nederlandse 

Organisatie voor toegepast-natuurwetenschappelijk onderzoek (ed.). Online available at 

https://publications.tno.nl/publication/34639435/TzUN1t/TNO-2022-P10162.pdf. 

Secretary of State for Business, Energy and Industrial Strategy (2021): UK Hydrogen Strategy. Secretary of State for 

Business, Energy and Industrial Strategy (ed.). Online available at 

https://assets.publishing.service.gov.uk/media/64c7e8bad8b1a70011b05e38/UK-Hydrogen-Strategy_web.pdf, last 

accessed on 1 Feb 2024. 

Secretary of State for Business, Energy and Industrial Strategy (2021): Heat and Buildings Strategy. Secretary of State for 

Business, Energy and Industrial Strategy (ed.). Online available at 

https://assets.publishing.service.gov.uk/media/61d450eb8fa8f54c14eb14e4/6.7408_BEIS_Clean_Heat_Heat___Buildin

gs_Strategy_Stage_2_v5_WEB.pdf. 

SERV – Social and Economic Council of Flanders (2023): Informatieve bijlage over investeringen in 

energiedistributienetten. Social and Economic Council of Flanders (ed.). Online available at 

https://www.serv.be/sites/default/files/documenten/SERV_20231222_investeringsplan20242033_Fluvius_ADV_bijlag

e.pdf. 

Snam (2023): Reference scenarios for the gas transmission network development plans over the 2023-2032 and 2024-2033 

periods. Snam (ed.). Online available at https://www.snam.it/content/dam/snam/pages-attachments/en/investor-

relations/documents/pubblicazioni-ir/analisi-scenari/Scenari_2023_eng.pdf. 

StatBank Denmark (2024): Dwellings by county, type of resident, type of dwelling, year of construction, heating, 

toiletfacilities, bathfacilities and kitchenfacilities. StatBank Denmark (ed.). Online available at 

https://www.statbank.dk/20064. 

State of Green (2023): Green hydrogen is Danish hydrogen – How Denmark plans to speed up the fuel shift, and 

decarbonise global transport and energy-intensive industries. State of Green (ed.). Online available at 

https://stateofgreen.com/en/wp-content/uploads/2023/11/sog_greenhydrogen_WP_08_DIGI.pdf. 

Surwillo, I. and Slakaityte, V. (2023): Energy Without Russia: The Case of Denmark – The Consequences of the Ukraine 

War and the EU Sanctions on the Energy Sector in Europe. Friedrich-Ebert-Stiftung (ed.). Online available at 

https://library.fes.de/pdf-files/bueros/budapest/20612.pdf. 

Synergrid (2023): De transportnetbeheerders en de distributienetbeheerders. Synergrid (ed.). Online available at 

https://www.synergrid.be/nl/over-synergrid/onze-leden. 

The Local (2022): Press release: Denmark announces major plan to replace gas heating in homes: The Local. Online 

available at https://www.thelocal.dk/20220419/denmark-announces-major-plan-to-replace-gas-heating-in-homes. 

Utility Regulator Electricity Gas Water (2022): Framework Document for the Northern Ireland Sustainable Energy 

Programme 2023-25*. Utility Regulator Electricity Gas Water (ed.). Online available at 

https://energysavingtrust.org.uk/wp-content/uploads/2020/09/2023-2025-NISEP-Framework-Document.pdf. 

van Nuffel, L. (2018): The role of Trans-European gas infrastructure in the light of the 2050 decarbonisation targets. 

Trinomics. Rotterdam. 

VEKA – Vlaams Energie- en Klimaatagentschap (2024): Sociaal energiebeleid. Vlaams Energie- en Klimaatagentschap 

(ed.). Online available at https://www.vlaanderen.be/veka/sociaal-energiebeleid. 

Vereinigung der Fernleitungsnetzbetreiber Gas e.V. (2023): Planungsstand Wasserstoff-Kernnetz. Vereinigung der 

Fernleitungsnetzbetreiber Gas e.V. (ed.). Online available at https://fnb-gas.de/wp-content/uploads/2023/07/2023-07-

12_FNB-Gas_Planungsstand-Wasserstoff-Kernnetz.pdf. 

Vlaams Parlement (2023): Schriftelijke vraag nr. 972 van Staf Aerts aan Zuhal Demir. Gasnetten – Waardering en 

afschrijving. Vlaams Parlement (ed.). Online available at https://docs.vlaamsparlement.be/pfile?id=1992855 . 

Vlaamse Regering (2021): Visienota Warmteplan 2025 (DOC.1408/1BIS). Vlaamse Regering (ed.). Online available at 

https://assets.vlaanderen.be/image/upload/v1666582089/Visienota_Warmteplan_2025_onf8pn.pdf. 

Vlaanderen (2024): Geen aardgasaansluitingen meer bij nieuwe grote projecten. Vlaanderen (ed.). Online available at 

https://www.vlaanderen.be/nieuwe-verwarmingsinstallatie-kiezen/geen-aardgasaansluitingen-meer-bij-nieuwe-grote-

projecten. 

VÖK – Vereinigung Österreichischer Kessel- und Heizungsindustrie (1 Mar 2023): Press release: Klimaerwärmung: Wer 

braucht da eine Heizung?: VÖK – Vereinigung Österreichischer Kessel- und Heizungsindustrie. Online available at 

https://tga.at/branche/klimaerwaermung-wer-braucht-da-eine-heizung/. 

VÖK – Vereinigung Österreichischer Kessel- und Heizungsindustrie (21 Jan 2021): Press release: Absatz von Heizkesseln 

über Vorjahr. Online available at 



REGULATORY ASSISTANCE PROJECT (RAP)® / OEKO-INSTITUT   GAS DISTRIBUTION SYSTEM PLANNING AND REGULATION  |  71 

https://www.heizungs.org/get/CmsService/getFile/1611200533620/0/20210121_Presseaussendung_Markt2020.pdf, last 

accessed on 26 Jan 2024. 

VÖK – Vereinigung Österreichischer Kessel- und Heizungsindustrie (4 Jan 2022): Press release: Heizungsmarkt 2021: 

Deutliches Wachstum bei hocheffizienten Heizsystemen: VÖK – Vereinigung Österreichischer Kessel- und 

Heizungsindustrie. Online available at https://www.ots.at/presseaussendung/OTS_20220104_OTS0070/heizungsmarkt-

2021-deutliches-wachstum-bei-hocheffizienten-heizsystemen. 

VREG – Flemish Regulator of the Electricity and Gas Market (2024a): Consultaties. Flemish Regulator of the Electricity 

and Gas Market (ed.). Online available at https://www.vreg.be/nl/consultaties. 

VREG – Vlaamse Regulator Elektriciteit en Gas (2024b): Consultatiedocument van de VREG van 28/03/2024 met 

betrekking tot het ontwerp van tariefmethodologie voor de reguleringsperiode 2025-2028. Vlaamse Regulator 

Elektriciteit en Gas (ed.). Online available at https://www.vreg.be/sites/default/files/document/cons-2024-02.pdf. 

VREG – Vlaamse Regulator Elektriciteit en Gas (2024c): Energiemarkt in cijfers. Vlaamse Regulator Elektriciteit en Gas 

(ed.). Online available at https://www.vreg.be/nl/energiemarkt-cijfers. 

Wiener Netze GmbH (2024): Aktuelle Baustellen der Wiener Netze. Wiener Netze GmbH (ed.). Online available at 

https://www.wienernetze.at/baustellenauskunft. 

World Bank Group (2023): Population, total – Austria, Italy, Denmark, Belgium, Netherlands, United Kingdom, Germany. 

World Bank Group (ed.). Online available at 

https://data.worldbank.org/indicator/SP.POP.TOTL?end=2022&locations=AT-IT-DK-BE-NL-GB-

DE&name_desc=false&skipRedirection=true&start=1960&view=chart. 

 

 




	1 Summary
	1.1 Introduction
	1.2 Persistent gas demand trends despite climate targets
	1.3 Disconnect between gas network planning and climate objectives
	1.4 Regulatory gaps in gas distribution decommissioning
	Figure 1. Overview of country-specific findings on the regulation of decommissioning gas networks
	1.5 Insufficient consideration of vulnerable customers
	1.6 Insufficient coordination between gas grid and heat planning
	1.7 Opportunities for stakeholder involvement
	Figure 2. Opportunities for stakeholder involvement in gas network planning and regulation, and key points to make for appropriate cost-effective infrastructure
	1.8 Recommendations for policy and regulation

	2 Introduction
	3 Methodology
	4 Development of fossil gas consumption and heating sector
	4.1 Gas demand: No decline in sight
	Figure 3. Development of gas demand in case study countries as percentage trend since 2012
	Table 1. Population and natural gas consumption data for selected European countries, 2021
	Figure 4. Sectoral consumption of natural gas per capita, 2021
	4.2 Gas boiler market and stock
	4.3 Current state of the distribution network
	Figure 5. Comparison of gas connection points to national gas grids
	Figure 6. Comparison of national gas distribution network lengths
	Figure 7. Comparison of number of national gas distribution system operators

	5 Heat planning and boiler regulations
	5.1 Heat planning
	5.2 Gas boiler regulation

	6 Gas network planning and alignment with climate scenarios
	6.1 Gas network planning
	6.2 Alignment with climate scenarios
	Figure 8. Future gas and hydrogen demand in Germany, Austria, the Netherlands and the United Kingdom based on national climate targets and projected developments of gas network operators
	Figure 9. Future gas and hydrogen demand in Denmark, Italy and Belgium based on national climate targets and projected developments of the network operators

	7 Regulation
	Figure 10. Overview of country-specific findings on the regulation of the decommissioning of gas networks
	7.1 Grid connection
	7.2 Depreciation
	7.3 Decommissioning/demolition
	7.4 Grid charges

	8 Consumer protection and vulnerable energy users
	9 Current and anticipated role of alternative gases
	9.1 Hydrogen
	Table 2. Official government targets/plans for hydrogen by 2030
	9.2 Biomethane
	Table 3. Status quo of biomethane parameters
	Table 4. Official government targets/plans for biomethane by 2030

	10 Transparency of information and opportunities for stakeholder involvement
	10.1 Public information and transparency
	10.2 Opportunities for stakeholder involvement
	Figure 11. Opportunities for stakeholder involvement in gas network planning and regulation and key points to make for appropriate, cost-effective infrastructure

	11 Recommendations
	Recommendation 1: Adopt national phase-out target and give energy regulators a net zero mandate
	Recommendation 2: Make the regulatory framework fit for the gas phase-out
	Recommendation 3: Adopt integrated heat and grid planning
	Recommendation 4: Plan future gas infrastructure based on realistic assumptions about availability of zero-carbon heating technologies
	Recommendation 5: Track and collect harmonised data at the EU level
	Recommendation 6: Protect vulnerable customers
	Country-specific recommendations
	Austria
	Belgium
	Denmark
	Germany
	Italy
	Netherlands
	United Kingdom


	12 References



