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Introduction 

Gas for Climate was initiated in 2017 to analyse and create awareness about the role of renewable and 
low carbon gas in the future European energy system in full compliance with the Paris Agreement target 
to limit global temperature increase to well below 2 degrees Celsius. To this end, the entire economy has 
to become (net) zero carbon by mid-century. 

Gas for Climate is a group of ten leading European gas transport companies (Enagás, Energinet, Fluxys, 
Gasunie, GRTgaz, ONTRAS, OGE, Snam, Swedegas, and Teréga) and two renewable gas industry 
associations (Consorzio Italiano Biogas and European Biogas Association). 

Gas for Climate is committed to achieve net zero greenhouse gas emissions in the EU by 2050 and we 
are united in our conviction that renewable and low carbon gas used through existing gas infrastructure 
will help to deliver this at the lowest possible costs and maximum benefits for the European economy. 

The Gas for Climate consortium has undertaken several large studies that analyse the future role and 
value of gas and gas infrastructure. In March 2019 the consortium published ‘The optimal role for gas in a 
net zero emissions energy system’. In November 2019 the consortium published the study ‘Job creation 
by scaling up renewable gases in Europe’, that analysed the employment effects of scaling up 



 
 

 

 
2 

biomethane and green hydrogen supply in Europe. And recently,in April 2020 the consortium published 
‘Gas decarbonisation pathways 2020-2050’. All of these studies were undertaken by Navigant (now 
Guidehouse). They can be accessed through  https://gasforclimate2050.eu/publications/ 
 
The 2019 study assessed the cost optimal way to fully decarbonise the EU energy system by 2050 and to 
explore the role and value of gas and its infrastructure in achieving this goal. This was done by comparing 
a “minimal gas” scenario with an “optimised gas” scenario. Both the “optimised gas” scenario and the 
“minimal gas” scenario assume a net zero emissions EU energy system by 2050. The scenarios differ in 
the extent to which renewable and low carbon gas play a role in the scenarios. In the “optimised gas” 
scenario, renewable and low carbon gas can be used to its full potential, whereas in the “minimal gas” 
scenario, its use is limited to those sectors where no alternatives are available. 

The Optimised gas scenario leads to around 2,900 TWh of renewable and low carbon hydrogen and 
renewable methane which is transported, stored and distributed through existing gas infrastructure across 
the EU. This saves society over €200 billion annually by 2050 compared to an energy system using a 
minimal amount of gas.  

A large scale-up of renewable gas can be achieved by using cheap renewable electricity to produce 
hydrogen and by using waste, residues and sustainable crops to produce biomethane. Farmers in Italy 
and France started to apply innovative sequential cultivation practices to produce more biomass on 
existing agricultural land in a sustainable way. 

The 2020 study develops gas decarbonisation pathways from 2020 to 2050, and identifies what 
investments and actions are needed across the energy system along the way. The ‘current EU trends’ 
scenario concludes that existing EU climate and energy policies will not deliver the required scale-up of 
hydrogen and biomethane nor will they lead to sufficient incentives to decarbonise energy demand. The 
study central pathway, the Accelerated Decarbonisation Pathway achieves the 2050 Optimised Gas end 
state, as analysed in the Gas for Climate 2019 study 

The study analyses individual decarbonisation pathways for the demand side (buildings, industry, 
transport, power generation) that are matched with scale-up pathways for biomethane and hydrogen. The 
specific pathways are blended in three overall pathway scenarios that also include implications for gas 
infrastructure. 

1. What would be the main features of a truly integrated energy system to enable 
a climate neutral future? 

The recent Gas for Climate study ‘Gas Decarbonisation Pathways 2020-2050’ as well as the 2019 
Gas for Climate study ‘The optimised role for gas in a net zero emisssions energy system’ clearly 
show that: 

• A climate neutral energy system will only be possible through a large scale-up of renewable 
electricity production combined with a large-scale up of renewable gas.  

• A smart combination of electricity and gas is also the cheapest way to achieve a climate neutral 
energy system. 

• Maintaining existing gas infrastructure and using it to transport, store and distribute biomethane 
and hydrogen enables societal cost savings of €217bn/year in achieving climate neutrality. 
compared to achieving the target with minimal use of gas infrastructure. 

• Using existing gas and electricity infrastructures in an increasingly integrated way is cost-
efficient.  

• EU industry will be decarbonised by a combination of gas and electricity. Industrial heat pumps 
will provide industrial heat at temperatures of up to 150°C, while hydrogen and biomethane will 
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provide high temperature heat and feedstock. The GfC 2019 study showed a societal cost saving 
(€70bn annually by 2050) resulting from the use of green and blue hydrogen transported through 
gas infrastructure to decarbonise heavy industry (steel and chemicals) compared to on-site 
green hydrogen production. This also enables optimal use of renewable electricity production, 
and reduces pressure on the EU’s electricity transmission system, with electrolyzers close to the 
source. 

• The EU building stock will be decarbonised by increased building insulation, all-electric heat 
pumps to heat new buildings, district heating systems to heat apartment blocks and hybrid 
heating systems to heat existing buildings that have gas connections today. The GfC 2019 study 
showed that using a combination of electricity and gas in existing buildings with gas connections 
is another large area of cost saving (€61bn annual societal cost saving). Using hybrid heat 
pumps in these buildings requires less deep insulation costs, and enables cost savings through 
distributing biomethane through existing gas distribution grids, limiting the need for additional 
electricity infrastructure and limiting electricity storage costs.  

• Electricity production will become fully renewable with a dominant role for variable renewables 
wind and solar-PV, complemented with electricity from renewable and low carbon gas.  
Producing around 15% of EU electricity in CCGTs fed by hydrogen (e.g. green hydrogen from 
renewable electricity) or biomethane can ensure security of electricity supply at all times and 
decarbonise the power sector at the lowest societal costs (€54bn annual societal cost saving). 

• Transport will be decarbonised by electric mobility especially in light transport and short-distance 
shipping, combined with using renewable gas for heavy, long distance road transport, 
international shipping and as feedstock for synthetic kerosene for aviation. 

A truly integrated energy system, requires gas and electricity transmission system operators to 
develop joint energy scenarios for the medium and long term in order to evaluate the respective 
network upgrades and development needs as well as to identify common initiatives, in particular on 
research, development and innovation (e.g: new sector coupling technologies) and possible 
optimisation opportunities between the electricity and gas systems.  
 
In addition, it is necessary to ensure right away a full gas grid readiness for hydrogen transport in 
order to develop the entire hydrogen value chain. 

 

2. What are the main barriers to energy system integration that would require to 
be addressed in your view? 

In our view, the EU regulatory framework should be adapted to deploy the gas infrastructure, integrated in 
the energy system, as a key asset for the sustainable and cost-efficient decarbonisation of the European 
economy. This e.g. means:  

• Removing double taxation of power-to-gas conversion, when applied in a way that this keeps 
societal energy infrastructure cost down and allows for cost-efficient decarbonisation of the 
economy. 

• Tailoring renewable electricity support schemes to account for onsite production of green 
hydrogen and taking into account network development costs. 

• Providing sufficient economic certainty to allow infrastructure companies, TSOs and market 
parties to invest in biomethane and power-to-gas facilities. 

• Further integration of network planning processes of gas and electricity networks, underpinned 
by common scenarios, at European as well as national level. 
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• EU investment classification initiatives such as the taxonomy and the subsequent delegated acts 
should include as sustainable activities (i) the development of hydrogen infrastructure, largely 
based on existing gas infrastructure yet also requiring some new infrastructure investments, plus 
(ii) the operation of hydrogen networks. 

• Scaling up green hydrogen production requires a massive increase in renewable electricity 
generation. Current levels of renewable electricity generation do not yet allow for large-scale 
green hydrogen production.  

• Sequential crops with a low ILUC risk should be eligible as sustainable feedstock for biogas 
production under EU regulation and should be fully acknowledged within the REDII as an 
ecological solution as it improves biodiversity and carbon sequestration and does not influence 
the “food versus fuel” discussion. 
 

3a. How could electricity drive increased decarbonisation in other sectors? In which other sectors 
do you see a key role for electricity use? What role should electrification play in the integrated 
energy system? 

Electrification can play an important role in decarbonising heating of a substantial part of EU buildings (via 
electric and hybrid heat pumps), in certain industrial processes (e.g. low temperature heat), and in 
transport (e.g. in passenger cars, vans, light trucks, and short-distance heavy trucks) 

A rapid scaling up of renewable electricity is a key requirement to produce green hydrogen that can 
decarbonise heavy industry, heavy transport, can provide dispatchable electricity and can be used to heat 
existing older buildings in hybrid heating solutions.  

New forms of energy storage, including hydrogen from power to gas, will increase both renewable 
electricity integration and flexibility of the whole energy system and reduce the total system costs. 
 

3b. What role should renewable gases play in the integrated energy system? 

Renewable gases are indispensable to decarbonise high temperature industrial heat and feedstock 
(steel, chemicals). In addition, renewable gases should be used to decarbonise heavy transport (and 
long-distance road  transport, shipping) as well as to provide the feedstock for synthetic kerosene for 
aviation. They should be used to decarbonise the heating of existing buildings that already have gas 
connections today.  

Renewable gases are also necessary to produce electricity, thereby ensure security of electricity 
supply at the lowest societal cost. In a future energy system largely dominated by variable renewable 
electricity sources (e.g. wind and solar), a flexible backup generation will be essential to cover the power 
generation gaps. The large storage capacity provided by the gas system allows for the cost-efficient 
integration of variable renewable electricity sources. Hydrogen storage in salt caverns and 
biomethane storage in gas storages will be required when there is a surplus of renewable electricity, 
both on a short-term basis or across seasons. In this sense, currently, methane and hydrogen offers the 
highest energy storage capacities and for the longest period1: 

 
1https://ec.europa.eu/energy/sites/ener/files/documents/swd2017_61_document_travail_service_part1_v6.pdf 

https://ec.europa.eu/energy/sites/ener/files/documents/swd2017_61_document_travail_service_part1_v6.pdf
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The diagramme below shows the future supply and demand of hydrogen and biomethane between today 
and 2050. This diagramme represents the Accelerated Decarbonisation Pathway as analysed in the 
recently published Gas for Climate study ‘Gas Decarbonisation Pathways 2020-2050’. 

 

 

3c. What measures should be taken to promote decarbonised gases? 

Gas for Climate recommends four key policy actions, based on its recently published Gas 
Decarbonisation Pathways 2020-2050 report: 

1. Adapting the EU policy framework to make gas infrastructure future-proof in an integrated energy 
system and a key asset for the sustainable and cost-efficient decarbonisation of the European economy 

2. Stimulating the supply of biomethane and hydrogen by a binding mandate for 10% gas from renewable 
sources by 2030. 

3. Fostering cross-border trade and transport of hydrogen and biomethane and clarifying market rules for 
green and blue hydrogen including for hydrogen transport. 

4. Incentivising demand for hydrogen and biomethane by strengthening and broadening the EU Emissions 
Trading System (ETS) combined with targeted and time-bound Contracts for Difference. 
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In addition, Gas for Climate also sees the need to clarify and promote the role of sustainable crops with 
demonstrated low ILUC risk, that can be used as biomethane feedstock. 

3d. What role should hydrogen play and how its development and deployment could be supported 
by the EU? 

Hydrogen will play an important part in an affordable energy transition. It will play a role to decarbonise 
buildings, industry, heavy transport and electricity production. See our answer to the question ‘What role 
should renewable gases play in the integrated energy system?‘ above. In our Accelerated 
Decarbonisation Pathway, which results in 55% greenhouse gas emission reduction by 2030 and climate 
neutrality by 2050 as is the aim of the European Green Deal. Hydrogen provides 2,200 TWh of energy by 
2050: 1,600 TWh green hydrogen (from renewable electricity) and 600 TWh blue hydrogen (from natural 
gas with CCS). 

3e. How could circular economy and the use of waste heat and other waste resources play a 
greater role in the integrated energy system? What concrete actions would you suggest to 
achieve this? 

Waste heat can be used to provide heat to buildings through district heating systems. The Gas for 
Climate study published in 2019 foresees a growing role of district heating systems in a climate neutral 
energy system. 

Waste biomass, both agricultural waste and residues, municipal waste and forestry waste and residues is 
an important source of biomethane production.  

3f. How can energy markets contribute to a more integrated energy system? 

Gas for Climate sees a need for the following improvements: 

• Facilitate grid access for renewable gases 

• Enabling imports and facilitating cross-border trade of all forms of renewable and decarbonised gas  

• Transport of hydrogen and the coupling and integration of gas and electricity sectors 
 

Cross-border trade should be enabled by the harmonisation of the national registers and setting up an 
EU-wide connected green gas register. The creation of cross-EU biomethane and hydrogen certificate 
and GoO schemes would enable cross-EU trading and allow companies with voluntary decarbonisation 
targets that set science-based climate targets, to source biomethane or hydrogen. It requires additional 
analysis whether an EU-wide, harmonised platform to trade certificates needs to be set up as a further 
step. 

3g. How can cost-efficient use and development of energy infrastructure and digitalisation enable 
an integration of the energy system? 

Gas for Climate sees an important role for gas infrastructure to ensure security of energy supply and to 
accelerate energy system decarbonisation in an integrated way with electricity infrastructure. We foresee 
that ultimately separate methane and hydrogen infrastructures would emerge, both largely based on 
existing gas infrastructure. These infrastructures would be connected to electricity infrastructures through 
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the production of green hydrogen, use of hydrogen and biomethane to produce dispatchable electricity, 
and power to methane production. Continued use of gas infrastructure is a cost-effective way to store and 
transport energy at a low cost. 

4. Are there any best practices or concrete projects for an integrated energy system you would 
like to highlight? 

Gas for Climate consortium members are involved in many projects that foster an integrated energy 
system. These range from increased upgrading and grid-injection of biomethane to hydrogen storage and 
transport. A number of projects are highlighted below: 
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5. What policy actions and legislative measures could the Commission take to foster an 
integration of the energy system? 

The most important EU policy actions as identified by Gas for Climate are: 

 

1. Adapting the EU policy framework to make gas infrastructure future-proof in an integrated energy 
system and a key asset for the sustainable and cost-efficient decarbonisation of the European economy 

2. Stimulating the supply of biomethane and hydrogen by a binding mandate for 10% gas from renewable 
sources by 2030. 

3. Fostering cross-border trade and transport of hydrogen and biomethane and clarifying market rules for 
green and blue hydrogen including for hydrogen transport. 

4. Incentivising demand for hydrogen and biomethane by strengthening and broadening the EU Emissions 
Trading System (ETS) combined with targeted and time-bound Contracts for Difference. 

 

More information on Gas for Climate: www.gasforclimate2050.eu      

http://www.gasforclimate2050.eu/

