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Can the current EU regulatory framework
deliver decarbonisation of gas?

Executive Summary
The EU has declared its intention to be climate neutral by 2050, which means that the current level of
natural gas usage will no longer be possible. Natural gas represented 24% of energy supply in the EU
27+ UK in 2018 and 22% of final energy use, 32% of industry final energy consumption, 31% of
commercial, and 36% of residential. 1 Of the largest natural gas markets by volume natural gas share
of primary energy supply ranges from 42% for the Netherlands, 39% for Italy and the UK, 24% for
Germany and 15% for France.
Gas markets can be decarbonised by the use of hydrogen (from electrolysis or natural gas) or
biomethane. A number of studies have shown how the use of hydrogen, including from natural gas, can
lower the costs of decarbonisation.
Existing EU decarbonisation regulation includes the Emissions Trading scheme which sets a carbon
price for industry, power generation and aviation, and national targets for other sectors. Consequently,
the gas industry is covered by two different tools for decarbonisation. The Renewable Energy directive
focuses on support and targets for renewable gases (biomethane, hydrogen based on electrolysis using
renewables), as well as Guarantees of Origin. It excludes other low carbon gases such as hydrogen
from natural gas.
Gas market regulation is aimed at ensuring competition and regulating natural monopoly networks.
Liberalisation took many years to achieve despite a European wide, homogenous and mature industry,
conditions which do not exist for decarbonisation. Current regulation does recognise the importance of
limiting regulation for less mature (“emergent”) EU markets or to enable new investment.
Future EU policy includes the adaptation of existing regulation to enable decarbonisation of gas,
regulation on methane emissions, and a strategy for smart integration between gas and electricity. The
Commission, ENTSOG and ACER have all highlighted the need to adapt gas market regulation, but
proposals are still relatively high level and do not always coincide. Furthermore, Commission scenarios
rule out any contribution by (blue) hydrogen generated from natural gas post 2030, suggesting an
attempt to pick a winner (green hydrogen) that could fail to be developed fast enough.
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Current frameworks cannot deliver decarbonisation of gas by 2050. The conditions for decarbonisation
are very different from those for natural gas at the time of liberalisation as supply and demand for
decarbonised gas needs to be stimulated, and investment in production, transportation and adaptation
of users’ appliances needs to be coordinated. Time is limited given the scale of change required to
meet the 2050 targets; policy makers need to prioritise their objectives (for instance decarbonisation
versus an EU wide market) to take account of the trade-offs (e.g. the cost of additional investment).
Policy makers should recognise that scenarios are not forecasts and undertake more risk-based
analysis to understand the weak points in proposed pathways. Exclusion of certain low carbon
technologies risks driving away investors, and reduces the chances of targets being met. “Picking
winners” involves risks because of the many uncertainties, for example future development of costs of
different technologies, political acceptability, and the time required to build new value chains (production
– transportation / storage – demand). Policy makers should consider how much regulation is necessary
during the transition to a decarbonised economy, and ensure a genuine level playing field between low
carbon gases, and between gas and electricity networks.
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Introduction
The aim of the Insight is to examine the regulatory challenges facing the natural gas industry (producers,
transporters, suppliers and consumers) during the transition to a zero-carbon economy in 2050.2 Both
the EU and the UK have announced their intention to be carbon neutral by 2050, and this will have
major impacts on the natural gas industry in the EU and the UK. It will require a substantial re-think of
how the gas industry is regulated, both to enable the transition from the current situation where natural
gas plays a significant role in the energy mix, and the long-term framework for low carbon gases. Whilst
many studies have shown how the use of low carbon gases can help meet decarbonisation targets, the
future regulation of gas is unclear.
Chapter 1 will give a brief introduction to the current role of the natural gas industry in the EU and UK,
and look at ways in which gas can be decarbonised. Chapter 2 reviews current EU decarbonisation
policy with a view to seeing how this may impact natural gas usage. Chapter 3 reviews the current EU
regulatory framework for natural gas, based on the Third Gas directive and associated legislation.
Although the UK has now left the EU, its current regulatory framework is the same as in the EU. The
UK experience can also provide useful examples of the challenges facing EU Member States. 3 Chapter
4 reviews possible future gas regulation in the EU whilst Chapter 5 examines some of the key
challenges facing policymakers. Given the scope of the topic, this paper can only be an introduction to
the issues, and further analysis will be required.

Chapter 1. Current status of the natural gas industry in the EU and UK
Natural Gas’ role in the economy.4
Natural gas plays a pivotal role in the EU economy, representing 24% of energy supply in the EU 27
+UK, and 22% of final energy use in 2018. 5 It accounted for 22% of power generation in the EU27 +
UK in 2019.6 This share has grown in recent years as gas has displaced coal. Natural gas supplies
15% of non-energy needs (e.g. feedstock for fertiliser) and 23% of energy needs of final energy
consumption. Within energy needs natural gas accounts for 32% of industry final energy consumption,
31% of commercial, and 36% of residential. However, these average figures mask higher degrees of
dependence on natural gas for certain Member States and the UK.
Of the largest natural gas markets by volume natural gas share of primary energy supply ranges from
42% for the Netherlands, 39% for Italy and the UK, 24% for Germany and 15% for France. More
significantly some countries are very dependent on natural gas for commercial and residential heating.
For example, gas’ share of final energy consumption in these sectors is 44% and 71% respectively in
the Netherlands, 36% and 63% for the UK, 37% and 51% for Italy. There are over 115 million gas
customers connected to both the transmission and distribution networks.7

Market Structure
The current market structure is determined by economic fundamentals, the geography of supply
sources and current regulation.

For more on the challenges facing the European natural gas industry see also Jonathan Stern “Narratives for Natural Gas in
Decarbonising European Energy Markets” February 2019.
3
The UK government has signalled that it will not diverge from EU rules for “divergence’s sake” (Department for Business,
Energy & Industrial Strategy briefing to Transmission Work Group 5th March 2020). For the purpose of analysis in this paper,
therefore, no distinction is drawn between the EU and UK.
4
Source for figures in this section Eurostat unless otherwise stated. Based on EU 28 for 2018. See Annex 1 for full table of
figures.
5
For more detailed figures see Annex 1.
6
EMBER Global Electricity Review. March 2020.
7
European Commission. “Impact of the use of biomethane and hydrogen potential on trans-European infrastructure.” Final
Report April 2020. Page 1.
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Most EU natural gas is supplied by imports, 398 bcm out of total demand of 482 bcm 8 (5150 TWh
approx.) in 2019. LNG terminals and trans-European pipelines ensure gas reaches customers
throughout the EU.
The transmission system is owned and operated by 47 Transmission System Operators. It is highly
integrated across Europe and carries natural gas at high pressure connecting to distribution networks,
storage facilities, gas fired power stations and large-scale users such as industrial plants. Storage
facilities are used to meet both short term and seasonal demand variations. There are over 200,000km
of transmission pipelines.9
Hundreds of distribution networks across the EU28 supply gas at medium and low pressure to industrial,
commercial and residential customers. Such customers may be served individually with their own
appliances or by district heating schemes. There are more than 2 million km of distribution pipelines.10
Trading of gas is based on energy content, but the physical gas quality (calorific value, Wobbe Index
value, percentage of other gases such as nitrogen, hydrogen, oxygen etc.) varies both between and
within countries. Differences in gas qualities between countries is managed by network operators, whilst
regulations on gas quality are set at a national level.
The commercial structure is based on the principles of competition in both wholesale and retail markets.
The former is based on traded markets such as TTF where large sellers (producers, importers of natural
gas or LNG) sell to large users and middlemen such as traders or supply companies. In the retail market
smaller users will buy from supply companies such as established utilities or new entrants.

Means to decarbonise gas
Current gas consumption is almost totally based on natural gas, a fossil fuel. The discussion on
decarbonisation of gas assumes that gas molecules will continue to play a role in the delivery of energy
to consumers, for example hydrogen, which emits no CO 2 when combusted, or methane from
renewable sources. In future “gas” in Europe will no longer refer to natural gas, but to a mixture of low
carbon gases.
Various studies have shown that gas as an energy carrier in the form of hydrogen can play a key role
in decarbonising the economy,11 and that natural gas can be a source of hydrogen whilst still reducing
CO2 emissions. Advantages of hydrogen include lower costs than reliance on total electrification of the
economy, and the ability to decarbonise sectors that cannot easily convert to electrification, for example
industrial heat. Hydrogen can also be a means of storing “excess” renewable electricity production, or
for the transport of renewable energy because of the potential cost savings of continuing to use the
natural gas networks compared to electricity infrastructure expansion. 12
Scenarios for future hydrogen and renewable methane consumption in 2050 vary. The Commission
favours mainly green hydrogen with some biomethane, whilst Pöyry envisions a larger role for hydrogen
from natural gas leading to lower overall costs of decarbonisation.

European Commission. “Quarterly Report on European Gas Markets. Volume 12 Issue 4. Q4 2019” 2020.
European Commission. “Impact of the use of biomethane and hydrogen potential on trans-European infrastructure.” Final
Report April 2020. Page 1.
10
Ibid.
11
For example Pöyry “Fully decarbonising Europe’s energy system by 2050.” 2018; Pöyry. “Hydrogen from natural gas – the
key to deep decarbonisation.” 2019; Navigant “Gas for Climate. The optimal role for gas in a net zero emissions energy
system.” 2019; Gas for Climate. “Gas Decarbonisation Pathways 2020 – 2050.” 2020; EU Commission: “Impact of the use of
the biomethane and hydrogen potential on trans-European infrastructure.” 2020.
12
For more on hydrogen see also Martin Lambert “Hydrogen and decarbonisation of gas: false dawn or silver bullet?” Oxford
Institute of Energy Studies. March 2020
8
9

The contents of this paper are the author’s sole responsibility. They do not necessarily represent the views
of the Oxford Institute for Energy Studies or any of its Members

4

Study13

Pöyry. Hydrogen from natural gas – the key to deep
decarbonisation.14
Navigant. Gas for Climate. The optimal role for gas in a net
zero emissions energy system. 16
EU Commission. Impact of the use of biomethane and
hydrogen potential on trans-European infrastructure. 17
Hydrogen Scenario.

Renewable
Methane
(TWh)
N/A15

Hydrogen
(TWh)

1170

1170

410

2138

3969

Hydrogen can be produced by:


Electrolysis of water producing hydrogen and oxygen. 18



Steam Methane Reforming (SMR) or Auto Thermal Reforming (ATR) of natural gas producing
hydrogen and C02.



Pyrolysis of natural gas producing hydrogen and solid carbon.

All of the above can be regarded as low or zero carbon depending on the source of electricity for
electrolysis, and the effectiveness of preventing CO2 emissions. The following terminology is commonly
used:


“Green hydrogen” where electrolysis is based on renewable electricity or zero carbon electricity
such as nuclear. The latter is sometimes called “yellow hydrogen.”



“Grey hydrogen” where reforming of natural gas leads to CO2 emissions to the atmosphere,
and is currently used where hydrogen is needed, for example in the chemical industry.



“Blue hydrogen” where hydrogen is produced either by reforming or pyrolysis of natural gas,
but the CO2 or solid carbon is captured. Hydrogen produced by pyrolysis is sometimes also
referred to as “turquoise hydrogen.”

All the technologies face challenges such as high costs and energy usage (e.g. electrolysis), storage
of large quantities of CO2 (e.g. SMR / ATR) and commercial readiness of the technology (e.g. pyrolysis).
In the absence of carbon pricing or regulation, none of these technologies is competitive with direct
consumption of natural gas.19 It is too early to tell which of the technologies will predominate, as this
will depend in large part on policy makers’ decisions, as well as progress in reducing costs. Country by
country choice of approach will have different implications for gas networks.
Decarbonisation of gas networks can also be achieved using biomethane, synthetic methane or
gasification of biomass.20 Biomethane is a refined form of biogas, which is produced via the anaerobic
digestion of organic matter such as sewage. The climate impact of biomass gasification depends on

13

Figures are EU 27 + UK for the Commission, Pöyry and Navigant.
Pöyry. “Hydrogen from natural gas – the key to deep decarbonisation.” 2019
15
Figure not easily discernible from the report.
16
Navigant “Gas for Climate. The optimal role for gas in a net zero emissions energy system.”
17
EU Commission: “Impact of the use of the biomethane and hydrogen potential on trans-European infrastructure.” 2020.
Figure 1.
18
For more on electrolysis see also Martin Lambert “Power-to-Gas: Linking Electricity and Gas in a Decarbonising World?”
Oxford Institute of Energy Studies. October 2018.
19
See for example, IEA “Future of Hydrogen.” June 2019
20
For more on renewable gases such as biomethane see also “A mountain to climb? Tracking progress in scaling up
renewable gas production in Europe” Oxford Institute of Energy Studies. October 2019
14
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the carbon lifecycle of the raw material. 21 Methanation of green hydrogen by adding captured CO 2 is
another possibility so long as the CO2 is not subsequently emitted to the atmosphere.
The option of post combustion Carbon Capture and Storage (CCS) also exists, at least for large
consumers of natural gas, such as power stations or industrial users, where the CO 2 can be captured
at scale. This means there may still be a role for the use of natural gas in its current form, as a fuel in
its own right rather than as a feedstock for hydrogen.

Chapter 2: Review of EU Decarbonisation Policy
EU decarbonisation policy
On 11th December 2019 the EU Commission presented its vision for a European Green Deal 22 with the
aim of becoming climate neutral by 2050. This followed its November 2018 vision “A Clean Planet for
All” which illustrated various pathways by which the EU could reduce emissions by 2050. The European
Parliament endorsed an EU objective of achieving net zero greenhouse gases on 14 th March 2019,
whilst the EU Council, representing the 27 EU Member States, endorsed the objective of climate
neutrality on 12th December 2019.23 On 4th March 2020 the EU Commission presented its proposal for
a European Climate Law24 to ensure the EU meets its objectives. The current policy is consistent with
the long-standing objective of reducing EU emissions of greenhouse gases (GHG) significantly to
combat climate change. What is new is the aim of climate neutrality which means net zero emissions
rather than reductions of 80% to 90% of GHG from a 1990 baseline. This raises the bar significantly
because of the challenges of decarbonising certain sectors of the economy.

Existing EU Climate Policy instruments25
The EU has a "smorgasbord” of policy instruments aimed at reducing GHG emissions, which are
relevant to the gas sector, including:


The 2030 Climate and Energy Framework26 mandates at least 40% cuts in GHG emissions
compared to 1990 levels by 2030 and at least a 32% share for renewable energy.



The Emissions Trading Scheme (ETS)27 covers GHG emissions in the power generation,
industry and aviation sectors, about 45% of total emissions for the EU, plus Iceland,
Liechtenstein and Norway and covers about 45% of the EU GHG emissions. By 2030 emissions
included in the ETS should be cut by 43% compared to 2005 levels.



National targets for reducing sectors outside the ETS such as transport, buildings and
agriculture. Member States have different targets within the 2030 Framework (see above).



Promoting low carbon technologies. The EU innovation Fund28 focuses on innovation in low
carbon technologies and processes in energy intensive industries, carbon capture and storage
and utilisation (CCUS), renewable energy generation and energy storage.



Promoting Renewable Energy. The revised Renewable Energy Directive (RED II) entered
into force in December 2018. It establishes a legally binding target of 32% renewables by 2030

21

For example the length of time the underlying organic material takes to absorb CO2 from the atmosphere.
“The European Green Deal sets out how to make Europe the first climate-neutral continent by 2050, boosting the economy,
improving people's health and quality of life, caring for nature, and leaving no one behind.” EU Commission Press Release 11th
December 2019.
23
“Committing to climate-neutrality by 2050: Commission proposes European Climate Law and consults on the European
Climate Pact” EU Commission Press Release 4th March 2020
24
European Climate Law. Accessed on European Commission website 9th March 2020.
25
Further details are in Annex 2.
26
The 2030 Climate and Energy Framework. Accessed on European Commission website 9th March 2020.
27
EU Emissions Trading Scheme (EU ETS). Accessed on European Commission website 9th March 2020.
28
Innovation Fund. Accessed on European Commission website 9th March 2020.
22
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including gases (biomethane or green hydrogen). (Low carbon hydrogen from natural gas is
excluded). Member States must assess the need to expand gas infrastructure to integrate
renewable gases. Guarantees of Origin enable consumers to know what percentage of their
energy supply is from renewables.


Electricity Market Redesign to take account of the increasing role of renewables.

Proposed European Climate Law
The proposal will make the target of climate neutrality legally binding. It includes measures to track
performance and adjust actions accordingly. It includes:


A new EU target for 2030 GHG reductions including revised policies to achieve it.



Adoption of a 2030-2050 EU-wide trajectory for GHG emission reductions.



Five year assessments of EU and national measures to achieve the targets.

The proposal still has to be agreed by the Member States and the EU Parliament before it becomes
law, and this could take some time. For example, the proposal gives considerable power to the
Commission which is always a source of tension with Member States. There is little detail on specific
measures to meet the target, so the proposal is more of an “enabling act” than a detailed strategy.

The European Green Deal
This provides more detail of how the zero carbon targets can be met,29 but is still more a statement of
intent rather than a comprehensive strategy. Nonetheless, it provides signals as to the Commission’s
thinking and preferences. Key aspects of relevance to the gas industry include:

29



Power generation to be based on renewables complemented by phasing out of coal and
decarbonising gas.



Decarbonisation of gas sector to be facilitated by support for development of decarbonised
gases, forward looking design for a competitive decarbonised gas market, and addressing
energy related methane emissions.



Technological neutrality to ensure that the energy market provides secure and affordable
energy.



Regulatory framework for infrastructure (incl. TEN-E Regulation and Projects of Common
Interest (PCIs)) reviewed to ensure consistency with climate neutrality. Foster development of
hydrogen networks or CCUS, energy storage and sector integration.



EU Industrial strategy to address green transformation including decarbonisation of energy
intensive industries such as steel, chemicals and cement.



Standard methodology for assessment of “green claims” of products.



Support for “climate and resource frontrunners” to develop first commercial applications of
breakthrough technologies. Priority areas include clean hydrogen, fuel cells, energy storage,
CCUS. One example is EU support for clean steel breakthrough technologies.



Renovation of buildings and housing, especially social housing, to reduce emissions.



Ramp up production and deployment of sustainable alternative transport fuels.



2021 EU Commission to adopt zero pollution action plan for air, water and soil to protect EU
citizens and ecosystems.



EU Commission to present Sustainable Europe Investment Plan to help meet additional funding
needs for decarbonisation (estimated at €260bn per year equivalent to 1.5% of GDP).

Communication on the Green Deal. European Commission 11th December 2019.
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As can be seen the Commission recognises that the current regulatory framework will need to be
adapted, for example via a “forward looking design for a competitive decarbonised gas market” and a
review of the infrastructure regulation such as the TEN-E Regulation and PCIs. These have both played
a key role in the development of the current liberalised natural gas market. The Commission has also
set up the Hydrogen Energy Network (HyENet), an informal group of experts from Member States’
ministries, to develop the opportunities offered by hydrogen as an energy carrier, for example as a
means of storing renewable electricity.30
It also raises new challenges such as addressing methane emissions, and a standard methodology for
the assessment of green claims. Both of these could weaken natural gas’ claim to be a bridge to the
future, or the role of blue hydrogen. Nonetheless the Commission has recognised that low carbon gases
will play a role in the future, and this leaves the door open to both the repurposing of current gas
infrastructure, and some role for natural gas, either with CCUS directly, or as a feedstock for blue
hydrogen. In theory the commitment to technology neutrality should enable all low carbon solutions to
compete in the future internal energy market.

Strategic Plan to reduce methane emissions31
The Commission is developing a strategic plan to reduce methane emissions in the energy sector. The
aim is to have a “holistic approach to include oil, gas (whole supply chain), and coal, as well as venting,
and fugitives.” 32 The strategy will include improved Measurement, Quantification, Reporting and
Verification (MQRV, but also often referred to as Measurement, Reporting and Verification – MRV). The
Commission is also looking at regulatory avenues for controlling methane emissions. It has launched
a study which is due to report in August 2020. The report will look at identification of knowledge gaps
and potential emission hotspots: recommendations on improved methods for measurement and
reporting; and an assessment of existing policies and voluntary initiatives. A stakeholder workshop is
due in June 2020.

Clean Planet for All
The Commission’s “Clean Planet for All” 33 vision is part of its 2050 Long Term Strategy on climate
change. 34 It looked at various ways in which the EU could meet its targets and was published in
November 2018.35 The purpose of the long term strategy was “not to set targets, but to create a vision
and sense of direction”36 It looked at “the portfolio of options available for Member States, business and
citizens.”37 It also identified seven strategic areas 38 which would require joint action to achieve climate
neutrality including:


Deployment of renewables;



Clean, safe and connected mobility;



Infrastructure and interconnections;



Bio-economy and natural carbon sinks;



Carbon capture and storage to address remaining emissions.

30

Hydrogen Energy Network (HyENet). EU Commission website accessed 16th March 2020.
Further details are in Annex 2.
32
Presentation from European Commission Workshop on strategic plan to reduce methane emissions in the energy sector. 20th
March 2020.
33
Communication from the Commission: “A Clean Planet for all. A European strategic long-term vision for a prosperous,
modern, competitive and climate neutral economy.” Brussels 28th November 2018.
34
EU Climate Action 2050 long-term strategy. Accessed 10th March 2020.
35
The Commission calls for a climate neutral Europe by 2050. EU Commission Press Release 28th November 2018.
36
Ibid.
37
Ibid.
38
Ibid.
31
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The Commission Communication on the Clean Planet for All39 and In-Depth Analysis provide further
details.40 The Commission studied eight different pathways aimed at reducing GHG between 80% and
100% compared to 1990 levels. The pathways were subject to detailed modelling and are “what if”
scenarios, rather than forecasts, based on specific combinations of technologies and policies. Only
two of the pathways meet the new EU targets of climate neutrality: one (1.5 TECH) relied on higher
usage of CCS and BECCS 41 to achieve the target, whilst the other (1.5 LIFE) relied on additional
resource and material efficiency and “lifestyle changes.”42
All pathways relied on significant reductions in energy consumption due to higher energy efficiency,
expanded use of nuclear, and “significant learning by doing” for low carbon technologies. Power
generation will have to be fully decarbonised by 2050 with more than 80% of electricity from
renewables. Decarbonisation of industry requires increased efficiency, electrification, and use of
hydrogen and CCS. Commercial and Residential Buildings represented about 40% of Final Energy
Consumption in the EU in 2015. Emissions are reduced through improved efficiency and electrification.
Biogas, hydrogen and e-methane “could all play a role in existing buildings without changing the current
transmission / distribution grid and type of appliances.” 43 The Commission noted that 80% of the
expected building stock in 2050 already exists, requiring “an integrated approach and consistency
across all relevant policies . . . for the modernisation of the built environment and mobilisation of all
actors. This is a condition sine qua non to engage citizens and businesses in the necessary renovation
activities.”44
Whilst such outcomes are possible, this does not mean they are probable. It is clear that all pathways
involve changes of huge magnitude in a very short time frame, in effect one investment cycle for many
stakeholders such as energy companies and industry where assets have long lifetimes. Such a change
across all energy producers and consumers has not been seen in the EU to date, which raises questions
about the ability of the EU to deliver it on time.

Other relevant future policy instruments
These include a future Carbon Border Adjustment Mechanism, 45 and a review of the Energy
Taxation Directive.46 These are at an early stage as the Commission is consulting on possible content
at time of writing. The first aims to address carbon leakage as a result of companies relocating
production to countries with less stringent carbon policies and replacing EU production with imports.
This could impact import of hydrogen or synthetic methane from overseas if it was not deemed
sufficiently “green.” Protection of carbon intensive industries in Europe such as steel would enable them
to stay in Europe and consume hydrogen or natural gas with CCS. The Taxation Directive revision aims
to align taxation of energy products and electricity with EU energy and climate policies, to contribute to
the EU 2030 energy targets and climate neutrality by 2050.
The Taxonomy Regulation47 aims to define what activities can be considered “green” or “sustainable”
for investment purposes. The Regulation itself was agreed between the Commission, Parliament and
Member States in December 2019, and the Taxonomy Expert Group published its recommendations

39

Clean Planet for all A European strategic long-term vision for a prosperous, modern, competitive and climate neutral
economy COM/2018/773. 28th November 2018.
40
IN-DEPTH ANALYSIS IN SUPPORT OF THE COMMISSION COMMUNICATION COM (2018) 773 A Clean Planet for all. A
European long-term strategic vision for a prosperous, modern, competitive and climate neutral economy. 28th November 2018.
Table 1.
41
Bio energy with Carbon Capture and Storage
42
For details of the scenarios see Section 4.1 page 53. IN-DEPTH ANALYSIS IN SUPPORT OF THE COMMISSION
COMMUNICATION COM (2018) 773 A Clean Planet for all. A European long-term strategic vision for a prosperous, modern,
competitive and climate neutral economy. 28th November 2018.
43
The Commission presents strategy for a climate neutral Europe by 2050 – Questions and answers. 28th November 2018.
44
Ibid.
45
EU Green Deal (carbon border adjustment mechanism). Proposal for a Directive. Accessed 9th March 2020.
46
EU Green Deal – Revision of the Energy Taxation Directive. Proposal for a Directive. Accessed 9th March 2020.
47
Sustainable finance: Commission welcomes deal on an EU-wide classification system for sustainable investments
(Taxonomy). European Commission Press Release 18th December 2019.
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on definitions on 9th March 2020. 48 The Regulation sets out six environmental objectives including
Climate Change Mitigation and Climate Change Adaptation. Given the financial support needed to
achieve decarbonisation, the Regulation will likely have a significant impact on which projects are
supported.
The Commission already had ambitious targets of 80-90% reduction in CO2 emissions by 2050, and
various policy tools to achieve it including the ETS, and targets for renewables and energy efficiency.
The Green Deal raises the bar further by aiming for climate neutrality by 2050 and it is reviewing its
current policies to see how the new target can be achieved. This includes decarbonisation of gas use
within the EU and addressing related issues such as methane emissions, and carbon border taxes
which could impact imports of gases. The new target is harder to achieve because it implies that all
emissions must be either prevented or captured, or offset by negative emissions elsewhere.

Chapter 3. Current EU Regulatory Framework for natural gas
Natural gas in the EU is governed by the Third Gas Directive 49 and associated Regulations. Overall
energy policy is summarised by the Energy Union.50 The key principles of both the regulatory framework
and the Energy Union are often cited in discussions concerning the development of future regulation
for the gas industry as it transitions to a zero carbon future.
Liberalisation of the EU gas market took decades to achieve and involved significant interventions by
both legislation and the enforcement of EU competition law.51 Regulation was designed to address the
specific issues highlighted by the DG Competition Sectoral Enquiry of 2005-7, which found that the
Second Gas Directive of 2003 had failed to create a competitive EU gas market.

Energy Union52
The five pillars of Energy Union are:


Security of supply via diversification of supplies



A fully integrated internal energy market enabling the free flow of energy through the EU



Energy efficiency reducing import dependency and emissions



Decarbonising the economy



Research, innovation and competitiveness - supporting breakthroughs in low-carbon and clean
energy technologies

The Security of Gas Supply Regulation of 2017 53 requires that Member States cooperate during
supply emergencies, and have action plans to deal with supply interruptions. Member States also have
to ensure that they have sufficient capacity to cope with the disruption of their single largest gas
infrastructure (N-1 standard), and that connections between Member States are able to flow gas in both
directions.

48

Taxonomy Expert Group Final Report on the EU taxonomy. EU Commission website accessed 12th March 2020.
Directive 2009/73/EC of the European Parliament and of the Council of 13 July 2009 concerning common rules for the
internal market in natural gas and repealing Directive 2003/55/EC. Entered into force 3rd September 2009.
50
European Commission: Energy Union. Accessed 11th March 2020.
51
For more background on liberalisation and the enforcement of competition law see Annex 3.
52
European Commission: Energy Union. Accessed 11th March 2020. For more details see Annex.3
53
REGULATION (EU) 2017/1938 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 25 October 2017
concerning measures to safeguard the security of gas supply and repealing Regulation (EU) No 994/2010.
49
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The TEN-E Regulation and Projects of Common Interest (PCIs)
The TEN-E Regulation 54 sets out guidelines for “energy infrastructure priority corridors and areas”
including the identification of PCIs and such projects eligibility for financial assistance. PCIs 55 include
interconnectors between different Member States such as the Balticconnector between Finland and
Estonia. Gas storage projects and LNG import terminals can also qualify. EU funding support has been
provided under the Connecting Europe Facility (CEF). 56 On 13th March 2020 the Commission
announced that it was releasing €980 million for projects which “have a significant impact on at least
two EU countries and must increase competitiveness, enhance the EU’s energy security and contribute
to sustainable development” and support for which would “maximise . . added value towards
decarbonisation.”57 The Commission has proposed a budget of €8.7 billion for the CEF for the period
2021 to 2027 to support investments in European energy infrastructure networks. This compares to the
current budget of €4.9 billion for the period 2014 to 2020. 58

A fully integrated internal energy market59
The current framework was designed to create a competitive European market for natural gas, building
on the existing mature industry and market. Whilst it changed the commercial relationships within the
value chain, it did not alter the fundamental elements, namely the production, transmission, distribution
and consumption of natural gas. End users did not have to change the way they used gas, and
producers and network operators did not change the way they produced or transported the physical
product. The current transmission network was mostly completed by the end of the 1990s. 60 This is a
significant difference from current proposals for decarbonising gas networks. The framework is highly
prescriptive, which is possible in a relatively homogenous pan European industry such as natural gas,
but less feasible for nascent decarbonisation initiatives where conditions will vary considerably between
Member States.
The regulatory framework consists of the following key pieces of legislation:


The Gas Directive. 61



The Gas Regulation. 62



Regulation establishing the Agency for Cooperation of Energy Regulators (ACER) 63



Network Code Regulations.



Regulation on Market Integrity and Transparency. (REMIT) 64

54

REGULATION (EU) No 347/2013 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 17 April 2013
on guidelines for trans-European energy infrastructure and repealing Decision No 1364/2006/EC and amending Regulations
(EC) No 713/2009, (EC) No 714/2009 and (EC) No 715/2009
55
EU Commission Projects of Common Interest. European Commission website. Accessed 11th March 2020.
56
EU Funding possibilities in the energy sector: Connecting Europe Facility. European Commission website. Accessed 11th
March 2020.
57
Energy Union: €980 million in EU funding available for clean energy infrastructure. EU Commission Press Release 13th
March 2020.
58
Ibid.
59
For more details see Annex 3.
60
See Jonathan Stern “Competition and Liberalisation in European Gas Markets.” Royal Institute of International Affairs 1998.
Table 2.1 Gas Pipeline development in Europe 1965 – 93 shows a transmission network of over 200,000 km by 1993.
61
DIRECTIVE 2009/73/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 13 July 2009 concerning common
rules for the internal market in natural gas and repealing Directive 2003/55/EC Consolidated version showing amendments.
62
REGULATION (EC) No 715/2009 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 13 July 2009 on conditions
for access to the natural gas transmission networks and repealing Regulation (EC) No 1775/2005 Consolidated version showing
amendments.
63
Regulation (EU) 2019/942 of the European Parliament and of the Council of 5 June 2019 establishing a European Union
Agency for the Cooperation of Energy Regulators.
64
Regulation (EU) No 1227/2011 of the European Parliament and of the Council of 25 October 2011 on wholesale energy
market integrity and transparency.
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In addition, some wholesale gas market trading is subject to financial market rules under the European
Market Integrity Regulation (EMIR) 65 concerning derivatives, and the second Markets in Financial
Instruments Directive (MiFID II).66
Key aspects include:

Unbundling
Ownership unbundling means that companies which are involved in the production or the supply of gas
cannot “directly or indirectly exercise control” over a transmission system operator or a transmission
system, and vice versa.67 The intent is to ensure that a company supplying or producing gas does not
gain an unfair advantage over its competitors due to control of gas networks, which are deemed to be
a natural monopoly. 68 Exceptions are possible, for example under exemptions or derogations (see
below). Companies that were part of integrated gas companies prior to 3rd September 2009 can choose
Independent System Operators (“ISO”) 69 or Independent Transmission Operators (“ITO”), whereby
ownership of networks is retained within the vertical group but operation is subject to strict conditions.70
The ITO and ISO models have been widely used, overall successfully.
Unbundling of DSOs is less strict. DSOs can still be part of a vertically integrated undertaking but must
be “independent at least in terms of its legal form, organisation and decision making from other activities
not relating to distribution.”71 Conditions are similar to those placed on an ITO.72
The allowance for, and use of the ITO and ISO approach, and the less strict unbundling for DSOs show
that it can be possible to have a bundled approach whilst still maintaining a competitive market. This
may provide a useful template for future regulation of decarbonised gas networks.

Third Party Access
Regulated third party access applies to transmission, distribution and LNG terminals, “based on
published tariffs, . . . and applied objectively and without discrimination between system users.” Tariffs
or the methodologies underlying them must be approved by the regulator. 73
All transmission, storage and LNG system operators must “operate, maintain and develop under
economic conditions secure, reliable and efficient” facilities; and “refrain from discriminating between
system users or classes of system users, particularly in favour of its related undertakings.” 74 The various
network codes set out in more detail the key aspects of third-party access including capacity auctions
for allocation of existing capacity and market mechanisms for allocation of new capacity, 75 congestion

65

Regulation (EU) No 648/2012 of the European Parliament and of the Council of 4 July 2012 on OTC derivatives, central
counterparties and trade repositories.
66
Directive 2014/65/EU of the European Parliament and of the Council of 15 May 2014 on markets in financial instruments and
amending Directive 2002/92/EC and Directive 2011/61/EU.
67
Gas Directive Article 9.
68
“A natural monopoly is a distinct type of monopoly that may arise when there are extremely high fixed costs of distribution,
such as exist when large-scale infrastructure is required to ensure supply. Examples of infrastructure include cables and grids
for electricity supply, pipelines for gas and water supply, and networks for rail and underground. These costs are also sunk
costs, and they deter entry and exit (by competitors).” Source: Economics Online. Accessed 19th March 2020.
69
Gas Directive Article 14
70
Gas Directive Chapter IV, Articles 17 to 23 inclusive.
71
Gas Directive Article 26 (1).
72
Gas Directive Article 26 (2).
73
Gas directive Article 32 (1).
74
Gas Directive Article 13.
75
Commission Regulation (EU) 2017/459 of 16 March 2017 establishing a network code on capacity allocation mechanisms in
gas transmission systems and repealing Regulation (EU) No 984/2013
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management procedures, 76 structure of tariffs (e.g. commodity-capacity and entry-exit split), daily
market based balancing of networks,77 and interoperability of networks.78
Allowed revenues for regulated entities are determined at the national level and are broadly based on
the following approach:
Network Allowed Revenue = (Weighted Average Cost of Capital * Regulated Asset Base
(RAB)) + Operating Costs + Depreciation.
All of the elements of the equation can vary between countries which means that networks can earn
different revenues for very similar physical assets. 79 The approach assumes a mature customer base
which is either stable or growing. Should this not be the case, either as a result of declining natural gas
volumes, or during the early stages of decarbonised gases, the cost of integrated networks will be
spread across too few customers, resulting in uneconomic tariffs for those users. Moreover, decisions
by regulators on the components, such as depreciation periods, what assets are allowed in the RAB,
and the WACC can have a major impact on the financeabilty of networks.
Storage facilities and upstream pipeline networks, 80 must offer third party access but it may be
negotiated or regulated. The latter is similar to the conditions for LNG, transmission and distribution.
Under negotiated access, storage operators have to publish their main commercial conditions, and
negotiate in “good faith” with storage users. 81 The key difference between regulated and negotiated
third party access is the absence of regulatory approval.

Exemptions and derogations from the regulatory framework
The Gas Directive recognises that there may be circumstances where full regulation is not desirable.
These include Closed Distribution Systems 82 which supply industrial sites but not households;
investment in new Infrastructure83 such as interconnectors, LNG terminals or storage; and Emergent
and Isolated Markets. 84
Exemptions or derogations are subject to qualifying criteria but have been widely used. The Directive
recognises that a regulated third-party access framework may be too risky from an investor point of
view (e.g. Article 36) or that such a framework would make infrastructure investments uneconomic (e.g.
Article 49 criteria for geographically limited areas). The Directive also recognises that “the size and
maturity of the gas system” can be a factor in determining the suitability of a regulatory framework.

Gas Quality harmonisation
The Commission has attempted to set a pan European standard for gas quality as a means for ensuring
the integration of the EU market but was not successful due to variations between national markets. 85
Gas quality specifications are determined by Member States.

76

Commission Decision of 24 August 2012 on amending Annex I to Regulation (EC) No 715/2009 of the European Parliament
and of the Council on conditions for access to the natural gas transmission network.
77
Commission Regulation (EU) No 312/2014 of 26 March 2014 establishing a Network Code on Gas Balancing of
Transmission Networks.
78
Commission Regulation (EU) 2015/703 of 30 April 2015 establishing a network code on interoperability and data exchange
rules
79
For a comparison of regulatory frameworks see Council of European Energy Regulators. “Report on Regulatory Frameworks
for European Energy Networks.” 18th January 2019.
80
Upstream networks connect gas production projects to processing or coastal landing terminals, are also required to offer
negotiated third party access
81
Gas Directive Article 33.
82
Gas Directive Article 28.
83
Gas Directive Article 36.
84
Gas Directive Article 49.
85
For more details see DG Energy. Gas quality harmonisation. Web page accessed 26th April 2020.
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Regulation of CO2 transportation and storage
The London Protocol86 “provides the basis in international environmental law for Governments to allow
carbon capture and storage (CCS) under the seabed.” 87 A number of European countries are parties to
the Protocol but not all. 88 A 2009 amendment allows for sub-seabed geological formations for CO2
sequestration to be shared across national boundaries, thereby enabling CO 2 streams to be exported
for CCS purposes. The 2009 amendment has not yet entered into force but a meeting in October 2019
proposed to allow the provisional application of the 2009 amendment for those parties which wished to
do so.89
The 2009 Directive on the geological storage of carbon dioxide 90 regulates the storage of CO2, making
sure it is environmentally safe, properly permitted by the authorities, monitored for leakage, and the
procedures for closing a facility. It also covers third party access to CO 2 transport networks and storage
sites.91 Member States are required to ensure that third party access is provided to potential users in
a “transparent and non-discriminatory way,” with the “objectives of fair and open access.” The
conditions for providing third party access are similar to the negotiated third party access regime
applicable to upstream pipelines under the Third Gas Directive. In the event of a disagreement, Member
States must ensure there are dispute settlement arrangements including an independent authority.

Lessons from EU Gas Market Regulation to date
The EU has successfully created a single competitive wholesale gas market, 92 with improved security
of supply.93 The framework recognises the importance of the economic context when setting rules, as
well as the need for regulation which is proportionate to the problem which is being addressed (e.g.
failure of competition). A balance is struck between the desire to enable investment, and the need to
regulate. Hence the derogations for isolated or emergent markets, and the Article 36 exemption for new
infrastructure. The Baltic States and Finland all benefitted from the ability to delay liberalisation until all
the conditions were in place to enable competition to develop (e.g. the ability to access more than one
source of supply). Article 3694 has been instrumental in delivering substantial investment in LNG import
terminals and interconnectors which have benefitted the internal market. Different levels of third party
access and unbundling are applied depending on the economic context enabling a flexible approach.
However, liberalisation has not been quick or straightforward. It has required repeated and sustained
interventions by the Commission over a period of 25 years, including three legislative packages, and
many competition cases. Partly in response to the failure of countries to implement the Second Gas
Directive, the current framework is highly prescriptive, setting out not only the goals of liberalisation, but
the precise way in which these are to be achieved. This was probably successful in speeding up
liberalisation of the market but it was not easy developing the Network Codes. Where there was a high
degree of consensus e.g. the definition of capacity, then it was relatively straightforward to develop the
rules. Where there were significant differences, for example between size and design of transmission
networks (e.g. those which were predominantly used for transit vs. those which were not), developing
common rules was much more controversial. The Tariff Code was delayed due to disagreements
between all stakeholders, even those who were more or less aligned (e.g. ACER and the Commission).

86

1996 Protocol to the Convention on the Prevention of Marine Pollution by dumping of wastes and other matter, 1972. (As
amended in 2006).
87
International Maritime Organisation: “Addressing barriers to transboundary carbon capture and storage.” Briefing 14/10/2019.
88
Source: International Maritime Organisation. Map of Parties to the London Convention/Protocol. Status as of 22nd February
2019.
89
International Maritime Organisation: “Addressing barriers to transboundary carbon capture and storage.” Briefing 14/10/2019.
90
Directive 2009/31/EC of the European Parliament and of the Council of 23 April 2009 on the geological storage of carbon
dioxide and amending Council Directive 85/337/EEC, European Parliament and Council Directives 2000/60/EC, 2001/80/EC,
2004/35/EC, 2006/
91
Ibid. Article 5.
92
See for example ACER-CEER Market Monitoring Report 2018. Gas Wholesale Markets Volume.
93
See ENTSOG “Union-Wide Simulation of Supply and Infrastructure Scenarios.” 2017.
94
Article 36 of the 2009 Gas Directive was a carry over from the Second Gas Directive of 2003 when it was Article 22.
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The EU benefitted (at least to some degree) from the prior practical experience of liberalisation of the
US and UK gas markets in the 1980s and 1990s. Much of the terminology and approach (e.g. Network
Codes and entry-exit) borrowed from the UK approach. Despite this it took a long time for all
stakeholders to become comfortable with the new approaches so that even less complex issues such
as capacity booking rules took more than two years to develop, with further time required for
implementation. The Tariff Code is only now being fully implemented, a decade after the Directive came
into force.
Lastly the EU did not have to address the economic viability of the gas industry. It was profitable and
self-financing. Gas’ place in energy supply was well established, and the infrastructure mostly in place.
Regulation of networks essentially determined what share of the economic rent went to networks, and
how the costs of networks would be borne by users. Competition between producers and suppliers
determined the sharing of the remainder of the rent and prices. However, when regulation has touched
on financial issues, some of the battles have been hard fought. These include the structure of tariffs,
duration of capacity bookings, and revenue sharing between TSOs in market areas. Price reviews of
TSOs are long and sometimes controversial affairs.
Policy makers should reflect on how much a bigger challenge it will be to develop a regulatory
framework for decarbonisation. They will need to determine how much and what type of regulation is
needed and to recognise some of the trade-offs. The Commission and other EU institutions have begun
to address these issues as we see in the next chapter.

Chapter 4: Possible Future Regulation of Gas in the EU
To implement the Green Deal, the Commission has committed to various actions for decarbonising
energy including a “Strategy for smart sector integration,” a non-legislative document due in Q2
2020.95 Originally a review of the Third Gas Directive was scheduled for 2020, but this appears to have
been replaced by the sector integration strategy which is likely to include “sector coupling” of the gas
and electricity sectors. Legislation is expected in 2021. Due to the COVID 19 crisis, the smart sector
integration strategy may be delayed until October. 96
According to the “EU strategy on energy system integration,”97 sector integration means linking the
various energy carriers such as electricity, gas, heating and cooling, solid and liquid fuels, with each
other and with end use sectors. This will allow the “optimisation of the energy system as a whole, rather
than decarbonising and making separate efficiency gains in each sector independently.” 98 The new EU
strategy will use “existing and emerging technologies, processes and business models, such as ICT
and digitalisation, smart grids and meters and flexibility markets.”99
The Commission has been discussing the issues related to decarbonisation at the Madrid Forum, which
includes national regulators, governments, the Commission, transmission system operators, gas
suppliers and traders, consumers, and gas exchanges.100 The Commission has published two studies
which give insights into their thinking.
“Potentials of sector coupling for decarbonisation: Assessing regulatory barriers in linking the
gas and electricity sectors in the EU”101 defines sector coupling as “linking the EU electricity and gas

95

Annexes to the Commission Work Programme Brussels 29.01.2020 COM(2020) 37 final. 29th January 2020.
Euractiv. “LEAKED: Full list of delayed European Green Deal initiatives.” 16th April 2020.
97
EU strategy on energy system integration. EU Commission website accessed 6th May 2020.
98
Ibid.
99
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100
European Gas Regulatory Forum (“the Madrid Forum”). EU Commission website, accessed 7th May 2020.
101
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sectors, both in terms of their markets and infrastructure.” 102 The report notes an increasing linkage
between different energy carriers such as electricity, gases and heat as part of efforts to decarbonise
the energy system. However the future role of gases is uncertain depending on availability of other
flexibility options (to cope with seasonal demand variation), relative costs of gas and electricity
appliances, and crucially “the role of policy in steering outcomes.”103 The report also notes the potential
for linkage between the supply chains for hydrogen, methane and natural gas, for example by blending
of hydrogen or synthetic methane with natural gas, or competition for storage between hydrogen,
methane and CO2.
The report identifies five themes which have an impact on gas infrastructure needs and policy, including:


The importance of continued learning and innovation in less mature technologies.



The importance of a level playing field for gases both with other energy carriers and between
gases because of the variety of sector coupling and low carbon gases technologies.



The flow of new gases in existing gas infrastructure in the future.



The importance of coordination in system planning and operation because of the increased
interlinkages between energy carriers and between transmission and distribution systems.



Different countries or regions may adopt different technological approaches.

The study groups into five categories the regulatory barriers and gaps which may threaten “either a
level playing field between technologies or the development of innovative technologies” and hence
prevent sector coupling and the deployment of renewable and low carbon gases. 104 The report
distinguishes between the “transition phase” when technologies are still developing, and the “steady
state” once technologies have matured.
The five categories are:


Immaturity of the relevant technologies e.g. R&D having too low commercial value but high
value to society.



Inadequate technology and sector specific regulations e.g. Gas network tariffs being
distorted by the recovery of sunk investment and future decommissioning costs as natural gas
volumes decline.



Use of infrastructure by different gas types e.g. Uncertain or inadequate gas quality
standards creating uncertain access for new gases



Uncoupled and uncoordinated infrastructure planning e.g. Insufficient coordination
between TSOs and DSOs or between electricity and gas networks resulting in sub optimal
future use of infrastructure



Interoperability between different markets e.g. Lack of coherent cross-border investment
framework for decommissioning resulting in inefficient decommissioning of infrastructure at an
EU level, even if not at the Member State level.

Following from these observations, the report makes the following policy recommendations:


Interventions via climate and renewable policy, and support for innovation e.g. Support
for R&D, pilot projects and allowing TSO participation in or ownership of power to gas projects
to overcome coordination barriers, but subject to regulatory oversight and conditions.

102

COWI consortium (Frontier Economics, CE Delft, and THEMA Consulting Group): Potentials of sector coupling for
decarbonisation: Assessing regulatory barriers in linking the gas and electricity sectors in the EU. Final Report December 2019.
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Regulatory toolbox to address cost recovery issues e.g. Taxpayer support for sunk
investment costs and decommissioning costs (instead of levying on network users) or faster
cost recovery via accelerated depreciation



Fit for purpose design and charging arrangements.



Clarity on access to infrastructure e.g. Clarification of the applicability of the Third Gas
Directive to hydrogen and other gases.



Co-ordinated infrastructure planning and decommissioning

Impact of the use of the biomethane and hydrogen potential on trans-European infrastructure105
by the European Commission aims “to obtain a better understanding of the potential of biomethane and
hydrogen to contribute to the decarbonisation of the EU energy system, the impacts this will have on
the gas infrastructure and the extent to which gas network operators and regulators are prepared to
cope with these impacts.”106 The full study modelled three different scenarios:


“Strong electricity use” with electricity as the main energy carrier and correspondingly lower
gas demand, based on bio and synthetic methane (Power to methane).



“Strong methane end use” based on biomethane.



“Strong hydrogen end use” based on green hydrogen.

It notes that hydrogen and biomethane will play an important role in the transition to a decarbonised
energy system. Whilst supplies of biomethane will be limited, there is plenty of potential for renewable
hydrogen based on electrolysis. Blue hydrogen is specifically excluded from the study. 107 Imports are
also excluded.108 Because potential for biomethane and renewable hydrogen vary between countries,
“physical and trade exchanges of renewable gas (and electricity) between Member States in an
integrated market will hence be of great importance to decarbonise energy supply and cover energy
demand at least cost, and to ensure efficient energy system and market functioning.” 109
The report asserts that a pathway based on gas and electricity sector coupling with a major role for
hydrogen offers the least cost outcome for decarbonisation “whilst also allowing to value existing gas
assets.”110 However network operators’ businesses will be substantially affected by decarbonisation of
gas supply and resulting reconfiguration of flows. For TSOs reconfiguration of flows and the need for
cross border investments could lead to higher tariffs, particularly for dedicated hydrogen networks.
There is also uncertainty regarding the regulatory framework for hydrogen networks. DSOs will also be
affected but impacts are likely to vary more compared to the impacts on TSOs. The report stresses the
need for clear and stable policy frameworks for network operators, with clear decarbonisation targets
the key. However current national policy and regulatory frameworks for renewable gases vary between
countries, with different incentives.
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EU Commission: Impact of the use of the biomethane and hydrogen potential on trans-European infrastructure. Executive
Summary. April 2020. Page 5.
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The report makes the following high-level recommendations:


Development of technical standards and specifications to facilitate the deployment of hydrogen
and biomethane, including hydrogen blending.



Further analysis of the role of hydrogen and the development of “hydrogen islands” as the
foundations for a single hydrogen network.



Integrated infrastructure planning based on the future (decarbonised) energy system whilst
optimising use of existing infrastructure.



Amend TEN-E and CEF so that they support the integration of renewable gas.



Develop a regulatory framework for power to gas, addressing barriers to investment and the
role of TSOs.



Timely definition of an appropriate regulatory framework for hydrogen dedicated networks, and
the role of current network operators in a “fully or partially” regulated approach.



Improving the effectiveness of incentives for renewable gases and avoiding distortion of
competition between energy vectors.



Consider mitigation of potential negative impacts on network operators as a result of decreasing
gas demand and changes in gas flows. Current unbundling requirements could be considered
to reduce the cost.

The recommendations of the report with regards to the lowest cost pathway to decarbonise, and hence
the regulatory framework, should be treated with caution. Like all such studies it is heavily dependent
on its assumptions. Its deliberate exclusion of blue hydrogen and potential low carbon gas imports limits
its usefulness in cost comparisons to pathways based on EU production of green energy. It thereby
misses potential cost savings. For example, it includes significant investment in cross border hydrogen
infrastructure to transport hydrogen from those areas with plentiful renewables to those without. Local
production of blue hydrogen at the city-gate could enable the continued use of the current natural gas
network, and hence also enable the EU wholesale traded market to continue functioning. Nonetheless
the report makes a valuable contribution in highlighting the challenges of decarbonisation including
different regulatory regimes across Member States, the interdependence of conversion of transmission
and distribution networks, the need for investment if an EU wide market is to be maintained, and gas
quality issues.
The Agency for Cooperation of Energy Regulators (ACER), and the European Network of Transmission
System Operators for Gas (ENTSOG) have also published views on future regulation of gas networks
in the light of decarbonisation.111 Both ACER and ENTSOG are institutions established in EU law, and
therefore merit attention here.
The ACER Report “The Bridge Beyond 2025” 112 notes that infrastructure planning, legislation and
policy for gas need to be updated to facilitate decarbonisation and ensure continued security of supply,
affordability and competitiveness.113 ACER’s key conclusions are:


Decarbonised gases should be integrated into existing gas markets with full evaluation of their
environmental benefits.



There should be clear definitions of decarbonised gases including Carbon Capture and Use of
Storage (CCUS) in EU legislation.

111

Note that many trade bodies (e.g. Eurogas, the European Federation of Energy Traders (EFET), International Oil & Gas
Producers (IOGP), Hydrogen Europe among others) have produced recommendations but limited space prevents detailed
analysis here.
112
ACER “The Bridge Beyond 2025. Conclusions Paper” 19th November 2019. For a more detailed summary see Annex 4
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Blending of decarbonised gases should be facilitated and legislation sufficiently flexible to allow
the emergence of new gases / technologies.



Establishment of a new system of targeted and dynamic regulation based on ACER monitoring
and analysis. Detailed indicators should not be fixed in law but established transparently by
regulators.



A technology-neutral level playing field for energy conversion and storage facilities to ensure
equivalent network costs and recognition of environmental and security of supply benefits.



Facilitation of new assets and activities by regulation including a “sandbox” approach at EU
level for pilot projects, and differentiation between competitive and monopoly activities.



TSOs and DSOs not allowed to participate in competitive activities except under strict rules.



Large-scale hydrogen networks could be expected to provide Third Party Access (although it
is too early to be definitive).



Infrastructure planning needs an effective EU level framework; existing network operators can
no longer be regarded as completely neutral as they face challenges from decentralised
solutions.



New investment in natural gas assets should be checked to ensure consistency with
decarbonisation targets.

ACER notes that the transition from natural gas to other energy carriers as a result of decarbonisation
will have financial consequences for households, so the cost of replacing appliances should be taken
into account. The transition to decarbonisation should be based on sound economic principles. ACER
sees significant benefits from competition between alternative means of decarbonisation including
decarbonised gases.
The ACER report is useful as it highlights the complexity of regulatory issues although its
recommendations are more high level. ACER has had a mixed experience of developing regulations
when working on the EU Network Codes. Both the Tariff and Balancing Codes highlighted the tensions
between Member States with different infrastructure configurations and regulatory objectives, between
different network users and ENTSOG, and between ACER and the Commission. Given the complexity
of the regulatory issues concerning decarbonisation, similar tensions and difficulties can be expected.
The ENTSOG Roadmap 2050 for Gas Grids 114 provides recommendations on how to effectively
combine a well-functioning, liquid gas market and achieve effective security of gas supply with the
commitment to decarbonise. ENTSOG reviewed three potential future configurations, as illustrated in
the graphic below:

European Network of Transmission System Operators for Gas (ENTSOG) “2050 Roadmap for Gas Grids. Executive
Summary.” 12th December 2019. For a more detailed summary see Annex 3.
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ENTSOG believes that the different configurations “are likely to evolve over time and co-exist,
interoperate and complement each other in a given territory, where local conditions dictate.” 115 Member
States and the market will make their technology choices based on the following factors:116


Local renewable gas (biomethane or green hydrogen) production potential.



Local demand requirements and consumer technology.



Access and distance to off-shore and on-shore CO2 storage facilities.



Availability of CCUS technologies and applications.



Feasibility of producing hydrogen from natural gas: SMR, ATR, pyrolysis, and where this is
produced (e.g. close to consumption of hydrogen or further upstream).



Access to renewable and low-carbon gas import routes.



Development status of electricity infrastructure.



Storage potential and technical feasibility for hydrogen, methane and hydrogen-methane
blends.



Country-specific subsidies.



Status of sector coupling.



Individual member state energy mix, decarbonisation targets and pathways.

European Network of Transmission System Operators for Gas (ENTSOG) “2050 Roadmap for Gas Grids.” 12th December
2019. Page 29
116
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ENTSOG’s recommendations are based on the following assumptions:


Gas and gas grids can decarbonise, supporting a lower cost and timely energy transition by
using existing infrastructure.



Biomethane, hydrogen and CCS will all play a role.



Natural gas will be an important part of the energy mix in many Member States, contributing to
CO2 reductions.



The Hybrid Energy System builds on “infrastructure and efficiencies between electricity and
gas sectors” such as energy transport and storage, addressing issues of balancing and
flexibility.



Development of low carbon gases will depend on Member States’ decisions, which will differ,
and are influenced by overall EU policy.

ENTSOG’s 7 recommendations are:
EU Gas Market with New Gases: To maintain and further develop the EU internal gas market, existing
legislation should be amended to include hydrogen and strengthen the role of biomethane. Trading of
gases should continue on an energy value basis, whilst the climate value of gases should be tracked
via EU-wide Guarantee of Origin certificates. TSOs should be remunerated for services provided such
as blending, conversion and flow management.
Principles for New Gases (e.g. biomethane and hydrogen) Transportation should aim to maintain
one gas market. Planning should be coordinated and the existing level of security of supply maintained.
If hydrogen plays a major role, then some of the network should be converted to hydrogen, and existing
hydrogen pipelines should be integrated.
A standardised EU-wide system of European Guarantees of Origin certificates should be established
for renewable, low carbon and zero carbon gases. These should be tradable across energy carriers
(molecules or electrons) and borders, and compatible with the ETS and emissions regulations for
transport.
Sector Coupling needs alignment of the electricity and gas frameworks where relevant. Infrastructure
planning should be coordinated. Electrolysers could be defined as conversion facilities, and the
distortion due to taxes on P2G addressed. The roles of electricity and gas players and attribution of
costs to gas and electricity consumers should be clarified.
A Regulatory Sandbox (allowing experimentation in regulatory frameworks) would enable new
approaches to be developed for issues such as state aid, ownership unbundling, and cost socialisation
across regulated assets.
European Gas Quality Handling will need to adapt as diversity of gas qualities increases due to new
gases in networks. This will be challenging and has implications for the integrated gas market. There
should be EU-wide hydrogen thresholds and alignment at interconnection points to prevent market
fragmentation; cross border coordination of gas quality; a Roadmap for end users safety thresholds for
hydrogen-methane blends, and review of national and EU standards; establishment of principles for
gas quality for handling cost recovery: and principles for market and technical interfaces with single
quality or off grid islands.
A regulatory framework is needed for CO2 Transportation including third party access, roles of gas
TSOs, charging and liabilities. CCUS should be promoted as a common good and clear rules
established for CO2 accounting.
As with the ACER paper the ENTSOG contribution provides useful insights and a different perspective.
Nonetheless there are tensions with other stakeholders, for example the role of TSOs in the production
of hydrogen via electrolysis or conversion of methane. One view is that such activities could be
regulated as a service provided by TSOs, in the way that gas quality conversion is done now. This
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would boost TSO RABs and hence profits; other stakeholders are concerned this would give TSOs an
unfair advantage in these activities which could be carried out by others. Calls for third party access for
CO2 transportation assume that a framework similar to gas transmission is required, which may not be
the case. Lastly there will be tension between ENTSOG and ENTSOE when it comes to infrastructure
investment. Whilst conversion of existing pipelines to hydrogen provides an ongoing business case for
TSOs and the potential for lower overall costs for decarbonisation, such a route also deprives electricity
TSOs of the chance to increase their RABs. ENTSOG and ENTSOE have made great progress in
providing joint planning scenarios.117 However, the details of any Cost Benefit Analysis methodology
which will determine if investment is to be in transportation of molecules or of electrons is likely to be
fiercely contested, as this will determine whether gas or electricity TSOs benefit.
It is clear from the above, plus the numerous contributions by other stakeholders that much needs to
be done to develop an effective regulatory framework for gas, covering many different areas, and with
many potential trade-offs. There is much common ground on the problems to be addressed, such as
coordination of infrastructure planning, or the need for regulatory flexibility. The central role of sector
coupling is also clear. However, there are also differences. ACER and ENTSOG stress the need for a
technology neutral approach, whilst the Commission clearly favours green hydrogen. ACER is
concerned about the role of TSOs in hydrogen production, whilst ENTSOG promotes it, highlighting the
disagreements that can be expected when dealing with any future unbundling of hydrogen production
or supply from transportation. All the reports are inevitably high level and therefore do not address the
complex trade-offs that will be required when developing coherent and effective regulatory frameworks.
There is still much work to be done to understand what these trade-offs may be, and how the different
needs and expectations of Member States, EU institutions or economic sectors will shape these tradeoffs.

Chapter 5: Key challenges in developing a regulatory framework for
decarbonisation of gas networks
The various studies quoted above have identified a number of issues, but it is also important to have
an overview of the key drivers. Some key themes are identified below but further work is required to
gain a comprehensive understanding of the opportunities and constraints for decarbonising gas
networks and the regulatory framework needed to encourage an optimal outcome.

EU policy makers need to prioritise their objectives. (Competition, decarbonisation,
single market etc)
Current EU natural gas regulation was developed in specific circumstances. The pan European gas
industry had already been established, 118 and natural gas had a significant share of energy
consumption. It was also heavily import dependent. It therefore made sense to adopt policies which
boosted the economic efficiency of the sector (the Third Gas Package and its predecessors aimed at
liberalisation) and security of supply (e.g. TEN-E and PCIs aimed at boosting interconnections).
Decarbonisation requires a very different approach as it entails a restructuring of the energy sector,
both in terms of what energy we use, how it is transported, and how it is consumed. Pursuing
competition (for example requirements for full regulated third-party access) may slow the adoption of
new technologies by large “first mover” users such as industry by creating unnecessary hurdles. A
desire for a single European market reliant on physical interconnections between Member States could
create an unnecessary additional financial burden if such infrastructure is mandated before there are
sufficient users to pay for it. Security of supply requirements may differ from now as countries’ energy
mixes change.
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Policymakers should recognise that the regulatory framework needed during the transition phase will
be different from the framework needed once the process is complete. The priority now should be on
enabling decarbonisation by encouraging investment in supply and demand. Initially decarbonised
gases will be competing with fossil fuels more than with each other. Once they are more established
they will compete with each other. Hence regulating decarbonised gases may require different forms in
the different phases. In the meantime, consumers should still benefit from competition in the electricity
and natural gas markets.

Scenarios are not forecasts
Scenarios are very useful tools for informing strategic decisions, and have been used in the energy
industry for many years, for example by Shell. 119 But they are not predictions of the future; instead they
aim to “provide a deeper foundation of knowledge and self-awareness in approaching the future.”120
Policy makers should not make the mistake that because a scenario says something can or should
happen, that it will happen. Jimmy Davidson, former Head of Shell Group Planning explained: “But, of
course, you can never identify all the forces at play. If you could, and see their interactions, then real
prediction of the future would be simple. This is never likely to be possible, and furthermore, there are
some situations that balance on a hair’s breadth.” 121
In the case of decarbonisation pathways there are myriad uncertainties including investment by private
industry, cost reductions for technologies, improvements in energy efficiency, energy prices, customer
switching and so on. These are very difficult for policy makers to control directly, but of course they
have significant influence through the regulatory frameworks that they devise. There is thus a circularity
with the actual outcome depending on the correct regulatory frameworks, but the framework depending
on a clear understanding of how frameworks might affect the different variables. However even this is
not straightforward as firstly some of the variables will change independently of the framework (e.g.
acceptability of nuclear post Fukushima) and the policies might not work as intended (e.g. continued
high use of coal in Germany despite the Energiewende.)
It is very hard for policy makers to understand completely how their actions may influence other actors.
Companies are adept at maximising their returns within a given framework, and competition between
them encourages innovation which may result in actions not anticipated by regulators when the policy
is set. For example, the EU study on hydrogen and biomethane expects that there may be some role
for blue hydrogen production up to 2030 whilst green hydrogen is scaling up. It is difficult to see why
companies would invest in a product that the Commission expects to be unnecessary in ten years’ time,
and which the Commission does not seem to value. At the moment there is too much policy uncertainty,
and no economic case to invest. By the time these are resolved, there will be insufficient time to recover
investment by 2030.
The Commission may be expecting that gas producers have no choice but to invest in blue hydrogen
in order to keep one of their biggest markets for natural gas alive. However corporate theory suggests
that in low growth or declining markets, such as European natural gas, the response is to run existing
investments for cash (“cash cow”), and invest elsewhere, or to exit immediately.122 Pipeline suppliers
to Europe would not invest in new production, but would maximise returns from existing fields and
infrastructure, whilst looking at alternative markets such as LNG or China. LNG suppliers already have
optionality to supply other gas markets which are expected to grow. There is thus even a risk that
Europe will not have enough hydrogen or natural gas to make up for a shortfall of renewables if
investment is delayed compared to the scenarios.
Whilst the various scenarios look at realistic pathways for deployment of new technologies, the
“elephant in the room” is who will pay for it. The EU expects to mobilise €1 trillion to support
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decarbonisation in the next decade of which a substantial proportion will have to come from private
investment.123 Understanding the capability or motivations of stakeholders to provide funding is crucial.
When setting frameworks therefore policy makers need to take a more risk based and strategic view,
rather than fall into the trap of assuming that there is one single path to decarbonisation. This would
include looking at what are the biggest risks that a pathway may not materialise, and therefore what
alternatives can be enabled by regulation. This is fully consistent with a “technology neutral approach”
which focuses on decarbonisation as the objective, rather than on the means to achieve it. Improved
understanding of stakeholders’ motivations would help create a more robust regulatory framework,
whether it be small consumers’ ability to change their heating systems or improve their energy
efficiency, or companies’ investment capability. A broader analytical approach, for example Suitability
Acceptability Feasibility analysis124 of the Commission’s approach, could support this.

What type of regulation is necessary?
Regulation can be justified on the grounds of addressing some form of market failure. 125 The market
failures addressed by EU climate change policy and the EU gas regulation are different.
The former addresses “externalities,” (emissions of GHG) and the need to ensure that producers or
consumers bear the costs. Without regulation, there will be no reason for market participants to adopt
higher cost solutions such as hydrogen or biomethane.
EU gas market regulation addresses the problem of natural monopolies (gas networks) to enable
competition between producers and suppliers of natural gas. At the moment there is no such market
failure for decarbonised gases, as a market does not yet exist. Moreover, the current EU framework is
highly detailed and prescriptive; such an approach for decarbonisation of gas networks would prevent
Member States from developing approaches that suited their economies best.
It is therefore necessary to consider which parts of the decarbonised value chain may need regulation,
either to ensure decarbonisation (the externalities issue) or to enable competition (the natural
monopolies issue).
Regulators should also consider that different contractual structures may be acceptable when the
market is at different level of development. Regulators have discouraged long term contracts and
facilitated short term ones in capacity bookings, 126 to prevent market foreclosure. However, such
contracts can be an important form of risk sharing when markets are developing by ensuring producers
have demand, and customers have supply. Vertical integration, which is limited by unbundling rules, is
another means of managing risk along the value chain. Both long term contracts and vertical integration
were used whilst the gas industry was establishing itself in competition with other fuels. Only once
natural gas was established did these come to be seen as a problem.

The current decarbonisation framework does not incentivise supply or create
demand for low carbon gases
Targets set a clear direction of travel for decarbonisation, but do not on their own provide the right
incentives for stimulating supply and demand for decarbonised gases. Potential suppliers and
customers of decarbonised gas face the same “chicken and egg” challenge: without demand producers
will not invest in supply, and without assurance of supply, customers will not choose decarbonised gas.
Natural gas is used by sectors subject to the ETS and national targets for non ETS sectors. The same

EU Commission. “The European Green Deal Investment Plan and Just Transition Mechanism explained.” 14th January 2020.
See Johnson, Scholes “Exploring Corporate Strategy” Fourth Edition. 1997. Chapter 8. Suitability is an assessment of
whether a strategy fits the circumstances, in this case the need to decarbonise. Acceptability is whether the expected outcomes
is in line with stakeholders’ expectations, for example are future energy costs affordable. Feasibility assesses whether the
strategy can be made to work in practice such as resourcing and capability to deliver.
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networks and their users are therefore covered by two different tools aimed at decarbonisation. The
ETS carbon price is not yet high enough to stimulate the necessary demand from industry, and there is
the problem of carbon leakage. The way to encourage or require domestic users to switch away from
natural gas is unclear. Different mechanisms will make it more difficult to coordinate decarbonisation of
networks.
Large users such as industry have a greater degree of control over their long-term energy purchasing
decisions than smaller ones. Whilst the investment cost should not be underestimated, large energy
users can make a decision to switch supply and invest in the necessary infrastructure on their own or
with their suppliers as they have sufficient scale to make the economics work. If an individual industrial
user is not large enough on its own, it may be possible to join forces with neighbouring industrial users
in industrial clusters. The main issue is therefore creating sufficient economic or regulatory incentive
for such customers to switch to decarbonised gases, for example by a sufficiently high carbon price, an
obligation, or subsidy either to the industrial customer or the producer of the decarbonised gas.
Smaller customers, supplied by distribution networks, also need clear signals or obligations to switch,
but are in less of a position to influence producers as, individually, they will not be of sufficient size to
stimulate supply or the necessary conversion or provision of infrastructure to transport the decarbonised
gas. They are therefore more likely to be dependent on ‘top down’ decisions about what type of energy
they will be able to access via different networks e.g. electricity or gas networks. Thus, if a country
chooses a particular route for decarbonisation such as electrification, smaller customers may not have
the opportunity to choose other options. This in turn may limit decarbonised gas demand and any
economies of scale in production, transmission and distribution, as well as the potential for more cost
effective or feasible routes for decarbonising sectors such as commercial and domestic heating.
Small users are unlikely to be in a position to make informed choices as to the best option to
decarbonise. They will need to compare the up-front cost of changing their heating system from a gas
boiler to a heat pump system (which involves improved household insulation and different ways of
dispersing the heat) or to a boiler capable of burning low carbon gases. They will also need to have
some idea of future running costs, such as the cost of electricity or low carbon gases. However, the
visibility of future gas costs may be difficult as it will depend on economies of scale in both production
and transportation of gas, which in turn will depend on demand.
There is a tension between the use of markets (and hence consumer choice) to enable cost effective
decarbonisation, and the time it may take markets to decarbonise networks given the urgency of the
task. It may be tempting to think that only a command and control approach, which mandates both the
end and the means, can deliver decarbonisation on time. However, a mix of legally enforceable
deadlines and allowing market participants to choose how they will comply may also be possible. This
requires further consideration, and is also linked to the coordination issue discussed below.

Minimising regulation to enable investment
There is very little time for the EU to meet its targets given the scale of transformation and investment
required. Regulatory uncertainty delays investment. Potential producers and transporters do not know
the regulation they will face, hence the many calls for “a regulatory framework.” However, it may be
better to give new projects assurances that they will not be regulated for a period of time, rather that
develop an all-encompassing framework.
The chances of the EU quickly agreeing a framework as comprehensive and detailed as the current
natural gas one are slim. It took decades for the current framework to be agreed, let alone implemented,
despite the existence of a mature pan European industry, and the examples of US and UK liberalisation.
None of these conditions apply to decarbonised networks.
Decarbonisation of networks beyond large industrial users will have considerable impact on voters, who
will be required to invest in new heating systems. Different countries will have different approaches,
driven by the different role natural gas plays in their economies. Both factors will make agreeing a pan
European approach challenging.
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Encouraging industry to kick start demand for decarbonisation of gas by giving more commercial
freedom is acceptable from a regulatory standpoint. EU legislation already recognises the importance
of enabling exemptions from regulation in emerging markets, or for high risk projects. Both qualities
apply to low carbon gases. Once the market is mature, then it will be possible to reconsider the
framework, so long as there is sufficient regulatory certainty for investors, for example a defined
transition period.
Regulation is aimed at correcting or preventing market failure; it is not an end in itself. For example,
large industrials who use hydrogen may prefer to establish their own commercial framework for
hydrogen supply and transport, which will be constrained by the market for their end products, rather
than have to worry about developing a wider hydrogen market. Such an approach can encourage
development and refinement of technologies “learning by doing” and hence lower costs for later
adopters such as smaller users.

Creating a level playing field between different energy carriers (electrons vs.
molecules)
To date decarbonisation has focused on renewables in electricity generation. However, renewables are
only a means to an end, and there are other ways of decarbonising the economy, such as low carbon
gases and CCS. An all-electric economy may be neither practical nor cost effective. Ensuring a level
playing field between the two paths (electrification or low carbon gases) requires recognition that the
regulatory frameworks for gas and electricity need to be different.
The current electricity framework has successfully accommodated and enabled the growth of renewable
generation. This is because it is simply substituting one form of generation (fossil fuels) with another
(renewables). The fundamentals of the rest of the value chain – transmission, distribution, consumption
– remain the same, even if an increasing share of renewables does create some new challenges in
load management. Renewables benefit from the opportunity simply to displace fossil fuels as a first
step, and then grow as electricity demand grows due to electrification of the economy, without other
parts of the chain needing to change. More demand and supply will justify investment in regulated
electricity transmission and distribution networks.
By contrast use of hydrogen instead of natural gas requires the creation of new supply chains, even if
some of the existing chain can be adapted. Substituting natural gas with either blends or pure low
carbon gases requires end users to adapt their equipment to cope with different gases, as well as
transmission and distribution networks to adapt their networks. Barriers to this include the need for
sufficient supply (see above) at a competitive cost or a regulatory obligation to make the switch
worthwhile for customers, and ensuring there is sufficient supply and demand to enable investment by
networks, whether on a commercial or regulated basis. Yet without transmission and distribution
customers and producers cannot access each other, and stimulation of supply and demand will be
hindered.
There is a risk that low carbon gas may fail to take off unless these barriers are addressed. In the
meantime, electrification based on renewables may progress because it is the only option available to
meet EU targets and requires less policy intervention, even if it is not the best one.

The current decarbonisation approach focuses too much on renewable gases
RED II and the EU paper on potential for biomethane and hydrogen ignore the potential for hydrogen
from natural gas, as they focus on renewables. Whilst other documents stress the need to be
“technology neutral” EU policy prefers “green hydrogen.” However, this confuses the means with the
end, namely the objective of decarbonisation.
By not ensuring a truly level playing field the EU runs the risk of “picking winners” which may not
succeed in the long run. The example of nuclear in Europe is a useful warning. In the last two decades
nuclear has been seen as much less part of the solution due to project delays and cost overruns, and
safety concerns post Fukushima. Enabling different approaches to compete (e.g. electrolysis vs.
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reforming vs. pyrolysis vs. biomethane) will help drive down costs of decarbonisation, thereby making
success more likely.
The true measure of any technology’s contribution should be its “carbon footprint” evaluated according
to emissions along the value chain, based on rigorous analysis. 36% of European electricity was
produced by coal or natural gas in 2019, so it makes less sense to use electricity for hydrogen
production when total current electricity consumption is not yet green. Hydrogen from natural gas will
need to account both for methane and CO2 emissions along the supply chain to set a value on its
contribution to decarbonisation. Carbon pricing or regulations on carbon content of energy can ensure
that all technologies are treated equally from a decarbonisation perspective.
It is important to recognise how certain approaches may distort investment in grids and technologies.
For example, if green hydrogen production is supported via subsidies for electrolysers, reduced grid
connection costs (whether to the electricity grid or the gas grid) or subsidised electricity, this could give
it an unfair advantage compared to either biomethane or blue hydrogen. Such an approach of favouring
one technology risks locking consumers into one decarbonisation pathway, as once a particular
approach is established it may crowd out market entry for other technologies (unless such technologies
are commercially viable without any form of support, which is unlikely).

The role of different market players
It will be important to take into account any differences between producers. Grid operators (both
electricity and gas) could provide conversion services to network users, for example producing green
hydrogen or blue hydrogen, in the way that grids offer conversion services between low calorific and
high calorific gas, or as a means of providing system support (hydrogen as means of storing electricity
/ dealing with capacity constraints). Whilst there is no reason why grid operators should not play a role
in this way, and use their expertise to facilitate decarbonisation, it is also important that grid operators’
production is not unduly favoured. This could be as a result of their operating incentives, or their access
to a lower cost of capital as regulated entities.
If the different approaches are treated in a non-discriminatory way, then it is possible that there can be
competition between different low carbon gases, just as there is competition now between different
natural gas producers within the EU, and between importers of natural gas by pipeline and LNG.
Consumers of low carbon gas will be able to choose which source of supply suits them best, based on
costs, and reliability and availability of supply to meet their needs.

Coordination of Transmission and Distribution
Transport of low carbon gases can be achieved by:


Blending with natural gas, for example up to 20% by volume for hydrogen or up to 100% of
biomethane. This avoids the need for modification of existing transmission pipelines.



Modification of existing transmission networks to transport pure hydrogen.



Construction of dedicated hydrogen transmission networks.

Whilst all face similar issues in terms of financing and regulation, the technical issues are different.
Any conversion to either a hydrogen blend or pure hydrogen requires the assurance that it can be safely
transported. (It is assumed that biomethane can be safely transported without modification as it is the
same composition as natural gas). This will incur costs, and there is the issue of how these costs should
be allocated. If allocated solely to hydrogen producers, this may create another barrier to the
deployment of low carbon gases. This is especially the case if the marginal cost is borne by the first
hydrogen producers to connect to the network. On the other hand, if hydrogen producers do not bear
the costs of network conversion, this may create an unfair subsidy compared to hydrogen producers
which connect to distribution networks, or who pay for dedicated hydrogen transmission networks.
Conversion of transmission to a hydrogen blend or pure hydrogen will also require all downstream
connections to able to handle a hydrogen blend or pure hydrogen in their end use appliances. This
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would apply to end users which are directly connected to the transmission network, as well as
distribution networks which are fed by a given transmission line which has been converted, and all the
end users on those distribution networks. This raises similar issues as to who should bear the cost of
conversion, in this case of end use appliances, and the conversion of distribution networks. This is
further complicated by the ability of different customers to cope with hydrogen blends Up to 20%
hydrogen may be possible for many customers on distribution networks (e.g. domestic boilers) but much
more problematic for large industrial users connected to the networks.
With regards to appliances it may be reasonable to expect end users to contribute to decarbonisation,
especially if they are being provided with low carbon gas which enables them to do this in a costeffective way.127 Even so a problem may arise if, for example, an industrial end user would prefer post
combustion CCS as a means of decarbonisation but would be deprived of its existing natural gas supply.
There would also need to be consideration of the feasibility of converting very large numbers of small
users connected to distribution networks. This would include the ability to convert appliances so that
users faced minimum disruption at the point when the distribution network was converted, as well as
the issue of cost of appliance conversion. Many small consumers (such as households) may not have
the ability to pay for a conversion. As with the cost of converting transmission networks there is the
issue of ensuring that costs are allocated, or taken account of, in a way that ensures a fair comparison
between the different approaches for decarbonising gas networks.
When natural gas was establishing itself in Europe, coordination was managed by bundled gas
companies which were involved in both transportation and supply of gas to customers. These gas
companies had close relationships with the producers, usually via long term contracts. Even so different
models of coordination existed, ranging from a single national monopoly for gas in the UK, to the
existence of several transmission companies working with hundreds of distribution companies
(stadtwerke) in Germany. By the time of the Third Gas Directive, coordination was no longer an issue
in the same way, as supply, infrastructure and demand were mature. The question for decarbonisation
of gas networks is what type of coordination model to pursue, and this requires further consideration.

Treatment of Carbon Capture and Storage
Many of the issues outlined above for regulation of gas networks also apply to regulation and support
for CCS. If CCS is simply regarded as a cost of production, in the way that natural gas has to be treated
before it can enter the transmission system, then it is not clear that it needs to be regulated. However
if it becomes widely adopted, enabling third party access to CO2 transmission and storage may be a
way of scaling up demand and supporting wider decarbonisation.
The issue of regulatory treatment of CCS should be considered separately from the issue of low carbon
gases, but with account taken of any support for CCS which could be an indirect regulatory cost or
subsidy for blue hydrogen production. For example, a blue hydrogen project which is required to also
make its CCS capability available to other users could face additional costs making it uncompetitive
with other low carbon gas producers. (If a blue hydrogen producer offered its CCS capability to others
as a way of reducing its own costs, this would be a commercial decision and therefore not an indirect
regulatory impact.) On the other hand, a blue hydrogen producer which benefitted from subsidies for
CCS as well as blue hydrogen itself, would be benefitting twice from regulatory support.
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Chapter 6. Conclusions
The current framework of regulated third party access to gas networks coupled with high level EU
targets for decarbonisation will not deliver effective decarbonisation of gas networks. Nor is it a question
of “cutting and pasting” current rules or tweaking them to achieve a good outcome. The scale of the
challenge is very different from that faced when liberalising gas markets, but it cannot be ignored given
the role that gases play in the economy today. The current framework was designed to address the
factors hindering competition, a different problem from that of decarbonisation. Natural gas regulation
does give some ideas as to how a regulatory framework can take account of the economic context and
be flexible. The EU has set a clear target on its goal of climate neutrality, but has an incomplete set of
policies to achieve this. There is the risk that the Commission has already chosen a specific path for
decarbonisation using green hydrogen, without fully appreciating the risks that such an approach may
entail. A clearer understanding of the overall regulatory issues, prioritisation of goals, and more strategic
analysis of the way in which decarbonisation is required. Creating a truly ‘technology neutral’ level
playing field should result in better outcomes. A great deal more work is required to achieve this, but
time is short given the scale of the investments required, and the tight deadline of 2050.
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Annex 1. Natural Gas Share of Country Energy Mix by Country (Source: Eurostat)
2018 Total Primary Energy Supply Shares by fuel (sorted by Gas consumption in kTOE)
Total Primary Energy Supply
Germany (until 1990 former territory of the FRG)
United Kingdom
Italy
France
Netherlands
Spain
Poland
Belgium
Romania
Hungary
Austria
Czechia
Portugal
Ireland
Greece
Slovakia
Denmark
Bulgaria
Croatia
Finland
Lithuania
Latvia
Sweden
Slovenia
Luxembourg
Estonia
Malta
Cyprus
European Union - 28 countries (2013-2020)

2018 kTOE
304,600
173,141
153,158
248,909
73,835
125,783
105,778
53,343
33,459
26,436
33,156
43,142
22,665
13,728
22,735
16,998
17,260
18,727
8,493
34,112
7,669
4,640
49,824
6,792
3,894
6,228
688
2,308
1,611,502

Solid
23%
5%
6%
4%
11%
9%
47%
6%
15%
8%
8%
36%
12%
5%
20%
20%
10%
30%
4%
8%
2%
1%
4%
17%
1%
0%
0%
1%
14%

Gas
24%
39%
39%
15%
42%
22%
15%
28%
30%
31%
22%
16%
22%
33%
18%
24%
15%
14%
27%
6%
23%
25%
2%
11%
18%
7%
43%
0%
24%

Oil Renewables
32%
14%
35%
12%
33%
19%
29%
11%
38%
6%
42%
15%
28%
9%
40%
8%
29%
18%
30%
11%
35%
30%
22%
11%
39%
27%
46%
11%
45%
14%
22%
9%
35%
34%
23%
13%
37%
26%
24%
35%
39%
20%
31%
40%
20%
41%
36%
17%
59%
8%
1%
19%
43%
7%
88%
10%
32%
15%

Electricity Nuclear Heat
-1%
6%
1%
8%
2%
0%
-2%
43%
1%
1%
1%
12%
0%
0%
3%
14%
-1%
9%
5%
15%
2%
0%
-3%
17%
-1%
0%
0%
0%
2%
0%
2%
22%
3%
0%
-4%
22%
5%
0%
5%
16%
11%
0%
2%
0%
-3%
34%
-1%
20%
14%
0%
-3%
0%
8%
0%
0%
0%
0%
13%

Gas kTOE
73,552
67,677
59,513
36,726
30,729
27,082
16,124
14,908
9,942
8,274
7,395
6,819
5,043
4,488
4,117
4,077
2,673
2,612
2,292
2,173
1,776
1,169
1,001
725
684
414
293
392,278

2018 Natural Gas Share of Total Final Energy Consumption by sector (sorted by largest share of TFC)
Total Final Energy Consumption
Netherlands
United Kingdom
Hungary
Italy
Slovakia
Belgium
Romania
Germany (until 1990 former territory of the FRG)
Lithuania
Croatia
Czechia
France
Austria
Ireland
Spain
Luxembourg
Poland
Bulgaria
Slovenia
Portugal
Denmark
Latvia
Greece
Estonia
Finland
Sweden
Malta
Cyprus
European Union - 28 countries (2013-2020)

TFC
34%
31%
29%
29%
28%
26%
25%
24%
22%
20%
19%
19%
18%
17%
17%
16%
15%
15%
12%
11%
11%
8%
8%
8%
3%
2%
0%
0%
22%

Industry
37%
38%
32%
36%
24%
38%
35%
34%
28%
32%
30%
35%
36%
30%
41%
44%
24%
33%
34%
27%
31%
13%
12%
22%
5%
3%
0%
0%
32%

Other Commercial
58%
44%
53%
36%
47%
52%
44%
37%
46%
37%
40%
39%
33%
42%
38%
37%
11%
11%
21%
25%
28%
35%
27%
31%
18%
12%
25%
36%
20%
25%
34%
21%
16%
17%
5%
8%
8%
4%
9%
11%
12%
9%
11%
18%
7%
7%
9%
16%
1%
1%
1%
2%
0%
0%
0%
0%
33%
31%

Residential
71%
63%
49%
51%
54%
41%
33%
40%
11%
20%
27%
27%
21%
22%
18%
49%
18%
3%
10%
9%
13%
10%
8%
6%
0%
0%
0%
0%
36%

Energy Non energy
38%
19%
32%
5%
31%
22%
29%
9%
27%
36%
29%
13%
25%
37%
26%
14%
11%
76%
16%
73%
21%
3%
20%
10%
18%
15%
17%
0%
17%
9%
17%
0%
13%
35%
13%
42%
12%
4%
11%
0%
11%
0%
9%
0%
5%
54%
9%
0%
2%
8%
1%
16%
0%
0%
0%
0%
23%
15%

Note: Other excludes industry TFC but includes Commercial and Residential. Energy and non Energy use
includes all sectors. Non Energy is natural gas used industrial processes e.g. as feedstock.
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Annex 2. EU Decarbonisation Policy
Existing EU Climate Policy instruments


The 2030 Climate and Energy Framework128 has targets for the period 2021 to 2030. It was
adopted in October 2014, and revised in 2018. This includes at least 40% cuts in GHG
emissions compared to 1990 levels by 2030: at least a 32% share for renewable energy, and
at least a 32.5% improvement in efficiency.



The Emissions Trading Scheme (ETS)129 which aims to put a price on GHG emissions in the
power generation, industry and aviation sectors. It covers all EU countries plus Iceland,
Liechtenstein and Norway and covers about 45% of the EU GHG emissions. It is a cap and
trade system and emission allowances are freely traded, resulting in a price for GHG emissions
(carbon price) which is taken into account by power generators when deciding which fossil fuel
plants to run, coal or gas. Under the current EU 2030 Climate and Energy Framework
emissions from the ETS should be cut by 43% compared to 2005 levels.



National targets for reducing sectors outside the ETS such as transport, buildings and
agriculture. Member States have different targets within the 2030 Framework (see above)
based on Effort Sharing legislation130 which taken together should meet the overall EU targets
of a 30% reduction by 2030. Member States’ targets range from a 0% reduction in a Member
State’s GHG by 2030 compared to 2005 in the case of Bulgaria, to a 38% reduction for
Germany.



Promoting low carbon technologies. The EU Innovation Fund131 is one of the world’s largest
funding programmes for demonstration of innovative low-carbon technologies. It focuses on
innovation in low carbon technologies and processes in energy intensive industries, carbon
capture and storage and utilisation (CCUS), renewable energy generation and energy storage.
It aims to create financial incentives for investment in next generation technology and helping
them to reach the market.



Promoting Renewable Energy. The revised Renewable Energy Directive (RED II) entered
into force in December 2018. It establishes a legally binding target of 32% renewables by 2030
Hydrogen produced from renewable energy sources is covered by the Directive. Renewable
energy is defined as “energy from renewable non-fossil sources, namely wind, solar (solar
thermal and solar photovoltaic) and geothermal energy, ambient energy, tide, wave and other
ocean energy, hydropower, biomass, landfill gas, sewage treatment plant gas, and biogas.”
However, this does not include low carbon hydrogen from natural gas (reforming natural gas in
combination with CCS or using pyrolysis). Member States are allowed to give support to
renewables in their own and other Member States, as well as cooperating with other Member
States and third countries in joint projects for the production of electricity from renewable
sources.



Electricity Market Redesign. In recognition of the increasing role of renewables in electricity
generation, the EU updated the rules of the Energy Directive and Regulation dating from
2009. 132 This included a new limit for powerplants eligible to receive subsidies as capacity
mechanisms133 (confirming the phasing out of subsidies to generation capacity emitting 550gr
CO2/kWh or more).

128

The 2030 Climate and Energy Framework. Accessed on European Commission website 9th March 2020.
EU Emissions Trading Scheme (EU ETS). Accessed on European Commission website 9th March 2020.
130
Effort Sharing: Member States’ emission targets. Accessed on European Commission website 9th March 2020.
131
Innovation Fund. Accessed on European Commission website 9th March 2020.
132
The Directive on common rules for the internal market for electricity (EU) 2019/944, which replaces Electricity Directive
(2009/72/EC), and the new Regulation on the internal market for electricity (EU) 2019/943, which replaces the Electricity
Regulation (EC/714/2009).
133
Capacity mechanisms are a means to ensure sufficient investment in generation capacity to provide sufficient capacity to
meet demand, for example when renewables generation is inadequate due to weather conditions.
129
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Proposed European Climate Law
The proposal for a Climate Law makes the target of climate neutrality legally binding and ensures that
EU institutions and Member States are bound to take the necessary actions. It includes measures to
track performance and adjust actions accordingly. As far as the steps for achieving the goals is
concerned the proposed law includes the following measures:


Based on a comprehensive impact assessment, the Commission will propose a new EU target
for 2030 greenhouse gas emissions reductions. This part of the Law will be amended once the
impact assessment is completed.



By June 2021, the Commission will review, and where necessary propose to revise, all relevant
policy instruments to deliver the additional emissions reductions for 2030.



The Commission proposes the adoption of a 2030-2050 EU-wide trajectory for greenhouse gas
emission reductions, to measure progress and give predictability to public authorities,
businesses and citizens.



By September 2023, and every five years thereafter, the Commission will assess the
consistency of EU and national measures with the climate-neutrality objective and the 20302050 trajectory.



The Commission will be empowered to issue Recommendations to Member States whose
actions are inconsistent with the climate-neutrality objective, and Member States will be obliged
to take due account of these Recommendations or to explain their reasoning if they fail to do
so.



Member States will also be required to develop and implement adaptation strategies to
strengthen resilience and reduce vulnerability to the effects of climate change.

The European Green Deal
This provides more detail of how the zero carbon targets can be met.134 Key aspects of relevance to
the gas industry include:

134



Power generation to be based on renewables complemented by phasing out of coal and
decarbonising gas.



Decarbonisation of gas sector to be facilitated by support for development of decarbonised
gases, forward looking design for a competitive decarbonised gas market, and addressing
energy related methane emissions.



Technological neutrality to ensure that the energy market provides secure and affordable
energy.



Regulatory framework for infrastructure (incl. TEN-E Regulation and Projects of Common
Interest) reviewed to ensure consistency with climate neutrality. Foster development of
hydrogen networks or CCUS, energy storage and sector integration.



March 2020 EU Industrial strategy to address green transformation including decarbonisation
of energy intensive industries such as steel, chemicals and cement.



Standard methodology for assessment of “green claims” of products.



Support for “climate and resource frontrunners” to develop first commercial applications of
breakthrough technologies. Priority areas include clean hydrogen, fuel cells, energy storage,
CCUS. Example is EU support for clean steel breakthrough technologies.

Communication on the Green Deal. European Commission 11th December 2019.
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Renovation of buildings and housing, especially social housing, to reduce emissions.



Ramp up production and deployment of sustainable alternative transport fuels.



2021 EU Commission to adopt zero pollution action plan for air, water and soil to protect EU
citizens and ecosystems.



EU Commission to present Sustainable Europe Investment Plan to help meet additional funding
needs for decarbonisation (estimated at €260bn per year, equivalent to 1.5% of GDP).

Strategic Plan to reduce methane emissions
The Commission is developing a strategic plan to reduce methane emissions in the energy sector. The
aim is to have a “holistic approach to include oil, gas (whole supply chain), and coal, as well as venting,
and fugitives.” 135 The strategy will include improved Measurement, Quantification, Reporting and
Verification (MQRV, but also often referred to as Measurement, Reporting and Verification – MRV).
Options include adoption of the Oil and Gas Methane Partnership 136 (OGMP) reporting framework as
part of a move to Tier 3 reporting under the UN Framework Convention on Climate Change; 137 fostering
innovation in methodologies; and building on Copernicus 138 and other satellite data for detection and
validation of methane emissions and mitigation. The strategy will also include leak detection and repair,
and a focus on so called ‘superemitters’139 and hotspots.
The Commission has launched a study which is due to report in August 2020. The report will look at
identification of knowledge gaps and potential emission hotspots: recommendations on improved
methods for measurement and reporting; and an assessment of existing policies and voluntary
initiatives. A stakeholder workshop is due in June 2020.
The Commission is also looking at regulatory avenues for controlling methane emissions. Options
include translating the OGMP into legislation; recognition of methane reduction costs in the Regulated
Asset Base of regulated network operators, both transmission and distribution: revising the TEN-E
regulation so that methane reduction is included as part of the criteria for Projects of Common Interest;
revisions of other directives such as the Industrial Emissions Directive 140 or the National Emissions

135

Presentation from European Commission Workshop on strategic plan to reduce methane emissions in the energy sector. 20th
March 2020.
136
“The Climate and Clean Air Coalition created a voluntary initiative to help companies reduce methane emissions in the oil and
gas sector. The Oil & Gas Methane Partnership was launched at the UN Secretary General’s Climate Summit in New York in
September 2014. The initiative currently has the following partner companies: BP, Ecopetrol, Eni, Equinor, Neptune Energy
International SA, Pemex, PTT, Repsol, Shell and Total.
In January 2020, OGMP members agreed to an updated framework designed to ensure that it fosters and encourages reporting
that remains directly connected to strategic action. This improved methane reporting has a performance element that focuses on
reduction approaches, technology advancement and policy development, aiding the oil and gas industry in realizing deep
reductions in mineral methane emissions over the next decade in a way that is transparent to civil society and governments.”
Source: The CCAC Oil & Gas Methane Partnership. Accessed 6th April 2020.
137
For an overview of UNFCCC reporting see UNFCC. The Big Picture: What is transparency and reporting? Accessed 6th April
2020. According to the Glossary of the 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories
“A tier represents a level of methodological complexity. Usually three tiers are provided. Tier 1 is the basic method, Tier 2
intermediate and Tier 3 most demanding in terms of complexity and data requirements. Tiers 2 and 3 are sometimes referred to
as higher tier methods and are generally considered to be more accurate.” Accessed 6th April 2020.
138
“Copernicus is the European Union's Earth Observation Programme, looking at our planet and its environment for the ultimate
benefit of all European citizens. It offers information services based on satellite Earth Observation and in situ (non-space) data.”
Website accessed 6th April 2020.
139
‘Superemitters’ are sources of methane emissions which account for a disproportionate share of methane emissions, for
example as a result of undetected leaks from landfill or pipelines. See for example: “California’s methane superemitters.” Nature
Magazine 6th November 2019.
140
“Directive 2010/75/EU of the European Parliament and the Council on industrial emissions (the Industrial Emissions Directive
or IED) is the main EU instrument regulating pollutant emissions from industrial installations. . . The IED aims to achieve a high
level of protection of human health and the environment taken as a whole by reducing harmful industrial emissions across the
EU, in particular through better application of Best Available Techniques (BAT). Around 50,000 installations undertaking the
industrial activities listed in Annex I of the IED are required to operate in accordance with a permit (granted by the authorities in
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Celling Directive;141
Regulation.143

142

inclusion in the Emissions Trading Scheme; or as part of the Effort Sharing

Lastly the EU recognises the international dimensions of methane emissions and plans to cooperate
internationally, as part of EU Green deal diplomacy, and with producing countries. As well as the OGMP
mentioned above, under the auspices of the UN Climate and Clean Air Coalition, 144 another multilateral
framework is the Global Gas Flaring Reduction (GGFR) partnership. 145

Other future policy instruments
These include a future Carbon Border Adjustment Mechanism, 146 and a review of the Energy
Taxation Directive.147 These are at an early stage as the Commission is consulting on possible content
at time of writing. The first aims are to address carbon leakage as a result of companies relocating
production to countries with less stringent carbon policies and replacing EU production with imports.
This could impact import of hydrogen or synthetic methane from overseas if it was not deemed
sufficiently “green.” Protection of carbon intensive industries in Europe such as steel would enable them
to stay in Europe and consume hydrogen or natural gas with CCS. The Taxation Directive revision aims
to align taxation of energy products and electricity with EU energy and climate policies, to contribute to
the EU 2030 energy targets and climate neutrality by 2050.
The Taxonomy Regulation148 aims to define what activities can be considered “green” or “sustainable”
for investment purposes. The Regulation itself was agreed between the Commission, Parliament and
Member States in December 2019, and the Taxonomy Expert Group published its recommendations
on definitions on 9th March 2020.149 The Regulation sets out six environmental objectives including
Climate Change Mitigation and Climate Change Adaptation. To qualify as sustainable, activities need
to provide a substantial contribution to one of the six environmental objectives, and not cause
“significant harm” to any of the other objectives. Activities must also comply with “robust and science
based technical screening criteria.” The details will be developed via delegated acts. The delegated
act covering Climate Change Mitigation and Climate Change Mitigation should be adopted by the

the Member States). This permit should contain conditions set in accordance with the principles and provisions of the IED.”
Source European Commission – Environment - Industrial Emissions Directive - website, accessed 6th April 2020.
141
“The National Emission Ceilings Directive sets national emission reduction commitments for Member States and the EU for
five important air pollutants: nitrogen oxides (NOx), non-methane volatile organic compounds (NMVOCs), sulphur dioxide (SO2),
ammonia (NH3) and fine particulate matter (PM2.5). These pollutants contribute to poor air quality, leading to significant negative
impacts on human health and the environment.” Source: European Environment Agency: National Emissions Ceilings Directive.
Accessed 6th April 2020.
142
Directive (EU) 2016/2284 of the European Parliament and of the Council of 14 December 2016 on the reduction of national
emissions of certain atmospheric pollutants, amending Directive 2003/35/EC and repealing Directive 2001/81/EC.
143
The Effort Sharing Regulation (EU) 2018/842 establishes binding annual greenhouse gas emission targets for Member States
for the period 2021–2030. These targets concern emissions from most sectors not included in the EU Emissions Trading System
(EU ETS), such as transport, buildings, agriculture and waste. Gases covered include carbon dioxide (CO2), methane (CH4),
nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulphur hexafluoride (SF 6), and nitrogen trifluoride
(NF3). Source: European Commission: Climate action. Effort Sharing: Member States’ emissions targets. Website accessed 6th
April 2020.
144
“The Climate and Clean Air Coalition is a voluntary partnership of governments, intergovernmental organizations, businesses,
scientific institutions and civil society organizations committed to protecting the climate and improving air quality through actions
to reduce short-lived climate pollutants. Our global network includes over 130 state and non-state partners, and hundreds of local
actors carrying out activities across economic sectors.” Source: Climate & Clean Air Coalition. Website accessed 6th April 2020.
145
The GGFR is a “public-private initiative comprising international and national oil companies, national and regional
governments, and international institutions. GGFR works to increase use of natural gas associated with oil production by helping
remove technical and regulatory barriers to flaring reduction, conducting research, disseminating best practices, and developing
country-specific gas flaring reduction programs.” Partners include the governments of a number of oil and gas producing countries
or regions, oil and gas companies, and the World Bank, European Bank of Reconstruction and Development, and the European
Union. Source: The World Bank. Global Gas Flaring Reduction Partnership (GGFR). Website accessed 6th April 2020.
146
EU Green Deal (carbon border adjustment mechanism). Proposal for a Directive. Accessed 9th March 2020.
147
EU Green Deal – Revision of the Energy Taxation Directive. Proposal for a Directive. Accessed 9th March 2020.
148
Sustainable finance: Commission welcomes deal on an EU-wide classification system for sustainable investments
(Taxonomy). European Commission Press Release 18th December 2019.
149
Taxonomy Expert Group Final Report on the EU taxonomy. EU Commission website accessed 12th March 2020.
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Commission by 31st December 2020 and therefore start applying on 31st December 2021. A detailed
analysis of the Regulation and the Expert Group report is not included here. However, given the
significant financial support that may be needed to enable decarbonisation of the gas sector, anything
which potentially excludes activities from being considered “green” (e.g. blue or turquoise hydrogen)
requires further examination.
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Annex 3. Gas Regulatory Framework
Energy Union
According to the European Commission:
“The energy union builds five closely related and mutually reinforcing dimensions:


Security, solidarity and trust - diversifying Europe's sources of energy and ensuring energy
security150 through solidarity and cooperation between EU countries



A fully integrated internal energy market151 - enabling the free flow of energy through the
EU through adequate infrastructure and without technical or regulatory barriers



Energy efficiency152 - improved energy efficiency will reduce dependence on energy imports,
lower emissions, and drive jobs and growth



Climate action, decarbonising the economy - the EU is committed to a quick ratification of
the Paris Agreement153 and to retaining its leadership in the area of renewable energy154



Research, innovation and competitiveness 155 - supporting breakthroughs in low-carbon
and clean energy technologies by prioritising research and innovation to drive the energy
transition and improve competitiveness.”

The Energy Union strategy was launched in February 2015, 156 and the Commission provides regular
updates such as the State of the Energy Union Report. 157 In 2018 the Regulation on Governance of
the Energy Union and Climate Action 158 was passed. It aims to ensure that the five pillars of Energy
Union are implemented in a coordinated and coherent manner. Member States have to produce
national integrated energy and climate plans, and report to the Commission on their long-term low
emission strategies covering a 50-year perspective. The Commission in turn monitors and assesses
Member States’ progression towards targets. The Regulation sets out the requirements for national and
EU inventory systems for greenhouse gas emissions, policies, measures and projections.159

The Third Gas Directive160 and related regulations
The Third Gas Directive came into force in 2009 and establishes the key principles of gas regulation:
unbundling, third party access, independent regulation. In addition, it establishes principles for
emergent and isolated markets.

150

European Commission: Energy Security. Accessed 11th March 2020.
European Commission: Energy Markets and Consumers. Accessed 11th March 2020.
152
European Commission. Energy Efficiency. Accessed 11th March 2020.
153
European Commission. Climate Negotiations. Accessed 11th March 2020.
154
European Commission. Renewable Energy. Accessed 11th March 2020.
155
European Commission. Research, technology and innovation. Accessed 11th March 2020.
156
“A Framework Strategy for a Resilient Energy Union with a Forward-Looking Climate Change Policy.” European
Commission 25th February 2015.
157
For example “Fourth Report on the State of the Energy Union” European Commission 9th April 2019.
158
Regulation (EU) 2018/1999 of the European Parliament and of the Council of 11 December 2018 on the Governance of the
Energy Union and Climate Action, amending Regulations (EC) No 663/2009 and (EC) No 715/2009 of the European Parliament
and of the Council,
159
For more detail see Katja Yafimava “Building New Gas Transportation Infrastructure in the EU – what are the rules of the
game?” Oxford Institute for Energy Studies July 2018
160
DIRECTIVE 2009/73/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 13 July 2009 concerning common
rules for the internal market in natural gas and repealing Directive 2003/55/EC Consolidated version showing amendments.
151
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Unbundling


Ownership unbundling of Transmission systems and Transmission System Operators
(“TSOs”).
Companies which are involved in the production or the supply of gas cannot “directly or
indirectly exercise control” over a transmission system operator or a transmission system, and
vice versa.161 The intent is to ensure that a company supplying or producing gas does not gain
an unfair advantage over its competitors due to control of gas networks, which are deemed to
be a natural monopoly.162
Exceptions are allowed for companies which were part of vertically integrated companies
including transmission and supply or production prior to 3 rd September 2009. In this case
Member States can decide not to apply the strict ownership unbundling described above.
Instead they can choose between one of two approaches, Independent System Operators
(“ISO”)163 or Independent Transmission Operator (“ITO”).164
An ISO means that whilst a company controls transmission and supply or production, it
delegates operation of the transmission network to the ISO which is responsible for “granting
and managing third-party access, including the collection of access charges and congestion
charges, for operating, maintaining and developing the transmission system, as well as for
ensuring the long-term ability of the system to meet reasonable demand through investment
planning.”165 The owner of the network has to “provide all the relevant cooperation and support
to the independent system operator for the fulfilment of its tasks” and “finance the investments
decided by the independent system operator and approved by the regulatory authority, or give
its agreement to financing by any interested party including the independent system
operator.”166
The ITO model takes a different approach. The operator of the transmission system is still part
of the same vertically integrated company which owns supply or production as well, but there
are strict conditions placed on how the network is managed. For example, the transmission
system operator must own and employ all the assets and personnel needed to perform its
functions, but cannot lease or receive services from other parts of the vertically integrated
company.167 The TSO must be fully independent in its decision making and able to raise money
on capital markets.168 There can be no shareholding in the TSO by other subsidiaries of the
vertically integrated company which produce or supply gas. 169 In addition the staff and
management of the TSO have to be independent, 170 and there has to be a compliance
programme and an officer in place to ensure that “discriminatory conduct is excluded.” 171 The
TSO must also ensure that it develops the network based on forecast supply and demand, and
has the ability to make investment decisions. 172

161

Gas Directive Article 9.
“A natural monopoly is a distinct type of monopoly that may arise when there are extremely high fixed costs of distribution,
such as exist when large-scale infrastructure is required to ensure supply. Examples of infrastructure include cables and grids
for electricity supply, pipelines for gas and water supply, and networks for rail and underground. These costs are also sunk
costs, and they deter entry and exit (by competitors).” Source: Economics Online. Accessed 19th March 2020.
163
Gas Directive Article 14
164
Gas Directive Chapter IV, Articles 17 to 23 inclusive.
165
Gas Directive Article 14 (4).
166
Gas Directive Article 14 (5).
167
Gas Directive Article 17.
168
Gas Directive Article 18 (1).
169
Gas Directive Article 18 (3).
170
Gas Directive Article 19.
171
Gas Directive Article 21.
172
Gas Directive Article 22.
162
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The ITO model is inevitably very prescriptive in the Directive as both the ownership unbundling
and ISO approaches enable greater separation between transmission and other activities. The
ITO has to replicate this via strict “Chinese walls” between transmission and production or
supply.


Unbundling of Distribution System Operators (“DSOs”).
The requirements for unbundling of DSOs is less strict. DSOs can still be part of a vertically
integrated undertaking, but must be “independent at least in terms of its legal form, organisation
and decision making from other activities not relating to distribution.” 173 To ensure this there are
conditions similar to those place on an ITO, including independence of staff and management
of the DSO, effective decision making rights, and a compliance programme.174



Unbundling of Accounts.
Whatever form of unbundling is chosen, natural gas undertakings are required to keep separate
accounts for their transmission, distribution, LNG and storage activities. 175

Third Party Access
For transmission, distribution and LNG terminals, Member States must “ensure the implementation of
a system of third party access . . . based on published tariffs, . . . and applied objectively and without
discrimination between system users.” Tariffs or the methodologies underlying them must be approved
by the regulator, and published.176 This is known as regulated third party access.
Third party access is also required for storage, but it may be negotiated or regulated. The latter is similar
to the conditions for LNG, transmission and distribution. Under negotiated access, storage operators
have to publish their main commercial conditions, and negotiate in “good faith” with storage users. 177
The key difference between regulated and negotiated third party access is the absence of regulatory
approval.
All transmission, storage and LNG system operators must do the following: 178


“Operate, maintain and develop under economic conditions secure, reliable and efficient”
facilities.



“Refrain from discriminating between system users or classes of system users, particularly in
favour of its related undertakings.”



Provide other system operators with the information required to ensure that “the transport and
storage of natural gas may take place in a manner compatible with the secure and efficient
operation of the interconnected system.”



“Provide system users with the information they need for efficient access to the system.”

Upstream pipeline networks, which connect gas production projects to processing or coastal landing
terminals, are also required to offer negotiated third party access.

173

Gas Directive Article 26 (1).
Gas Directive Article 26 (2).
175
Gas Directive Article 31.
176
Gas directive Article 32 (1).
177
Gas Directive Article 33.
178
Gas Directive Article 13.
174
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Regulation of Tariffs
The main requirements for tariffs for transmission and distribution networks, and for LNG terminals are
set out in the Gas Directive179 and the Gas Regulation180:


Either the tariffs or their methodologies must be approved by regulators using transparent
criteria.



They must be:



-proportionate, cost reflective and applied in a non-discriminatory manner.



-published and transparent.



-able to provide adequate remuneration of network assets and new investments, so long as
these are economically and efficiently incurred. Also allowing investments to ensure the viability
of networks and LNG facilities.



They must facilitate efficient gas trade and avoid cross subsidies between network users.



There must be separate tariffs for entry and exit points on transmission networks.



Tariffs should not restrict market liquidity nor distort cross border trade.



Tariffs may be based on market mechanisms such as auctions.

The Tariff Network Code181 sets out in more detail the approved structure for transmission networks.
Principally this concerns the split between capacity and commodity based tariffs as a means to recover
revenue for the network operator, the reference price methodology used to calculate entry and exit
tariffs, and the use of multipliers and seasonal factors to enable recovery of revenue after allowing for
the different level of demand for network capacity at different times. (For example, demand for summer
periods is lower than for winter periods). It also covers the under or over recovery of revenue by network
operators.

Determination of TSO revenues
Whilst the Tariff Network Code sets out how gas transportation tariffs should be structured to recover
revenues, it does not set out standards for how much revenue networks should be allowed to earn. This
is determined at the national level and is broadly based on the following approach:
Network Allowed Revenue = (Weighted Average Cost of Capital * Regulated Asset Base) + Operating
Costs + Depreciation.
All of the elements of the equation can vary between countries which means that networks can earn
different revenues for very similar physical assets. 182

Other Access Regulations
Other key network codes determining access conditions include the following:

179

DIRECTIVE 2009/73/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 13 July 2009 concerning common
rules for the internal market in natural gas and repealing Directive 2003/55/EC Consolidated version showing amendments.
180
REGULATION (EC) No 715/2009 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 13 July 2009 on conditions
for access to the natural gas transmission networks and repealing Regulation (EC) No 1775/2005 Consolidated version showing
amendments.
181
COMMISSION REGULATION (EU) 2017/460 of 16 March 2017 establishing a network code on harmonised transmission tariff
structures for gas.
182
For a comparison of regulatory frameworks see Council of European Energy Regulators. “Report on Regulatory Frameworks
for European Energy Networks.” 18th January 2019.
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Capacity Allocation Mechanism (CAM) Network Code. 183 This details how TSOs are
allowed to sell capacity rights and is highly prescriptive. Capacity must be sold via an auction
process, with network users being able to book up to 80% of capacity up to 15 years ahead.
An additional 10% of capacity can be sold up to 5 years ahead, and the remaining 10% up to
1 year ahead. New capacity also has to be sold via an auction process although in limited
circumstances a form of “open season” process may be used. In both cases not all the capacity
may be sold at the initial offer time.



Balancing Network Code.184 The code details how TSOs should ensure balancing on their
networks using market based tools and a daily balancing approach. The code is prescriptive
but has greater flexibility than CAM which has resulted in different approaches across countries.
The reasons for different approaches are the different configuration of networks, and different
market structures, for example sources of demand.185



Congestion Management Procedure Guidelines 186 are aimed at resolving the events of
contractual congestion by bringing unused capacity back to the market to be reallocated in the
course of the regular allocation processes. They are designed to prevent network users from
“hoarding” capacity in order to stop competitors from accessing the market. The code is
prescriptive, but the exact rules are determined at the national level.



Interoperability and Data Exchange Network Code 187 enables the necessary harmonisation
of interconnection agreements, gas quality management and common data exchange
solutions, therefore leading to effective market integration.

Exemptions and derogations from the regulatory framework
The Gas Directive recognises that there may be circumstances where investors will not support
investment in new infrastructure within the framework of ownership unbundling, third party access, and
regulatory approval of tariffs and terms and conditions for access, or that applying the full regulatory
framework may cause problems or may not be necessary.


Closed Distribution Systems.188
Closed Distribution Systems are defined as those which distribute gas within a geographically
confined industrial, commercial or shared services site and do(es) not . . . supply household
customers.” If the operations of the systems users are integrated or if the systems distribute
gas to the owner or operator of the system, or related companies, then the national regulator
can exempt such systems from regulation of tariffs, but not any of the other requirements for
distribution systems.



New Infrastructure.189 190
Article 36 of the Directive offers the possibility of an exemption from parts of the framework for
interconnectors, LNG terminals and storage, but not transmission or distribution pipelines that
do not quality as interconnectors. The key tests to gain such an exemption are that investors

183

Commission Regulation (EU) 2017/459 of 16 March 2017 establishing a network code on capacity allocation mechanisms in
gas transmission systems and repealing Regulation (EU) No 984/2013
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must show that “the level of risk attached to the investment must be such that the investment
would not take place unless an exemption was granted” and that an exemption must “enhance
competition in gas supply and enhance security of supply”, and it must not “ be detrimental to
competition or the effective functioning of the internal market.” The exact nature of the
exemption granted, and its duration, is determined by the national regulator with oversight by
the EU Commission.


Emergent and isolated markets. 191
An emergent market is defined as “a Member State in which the first commercial supply of its
first long-term natural gas supply contract was made not more than 10 years earlier.” Such
markets can receive a derogation from the main requirements for unbundling, regulated third
party access, and enabling customers to choose their supplier until they cease to be an
emergent market.
Member States may also apply for derogation for “a geographically limited area of a Member
State” from the same main requirements as for an emergent market. It may do so if
implementing the Directive would “cause substantial problems . . . in particular concerning the
development of the transmission and major distribution infrastructure” and “with a view to
encouraging investments.”192
When granting a derogation, the Commission must take into account the following criteria:
o

the need for infrastructure investments, which would not be economic to operate in a
competitive market environment,

o

the level and pay-back prospects of investments required,

o

the size and maturity of the gas system in the area concerned,

o

the prospects for the gas market concerned,

o

the geographical size and characteristics of the area or region concerned, and
socioeconomic and demographic factors.193

It is clear from the inclusion of Article 36 and Article 49, that the legislators recognise that the
overall regulatory framework of the Gas Directive may not be suitable in all circumstances. In
particular the Directive recognises that a regulated third party access framework may be too
risky from an investor point of view (e.g. Article 36 exemption criteria) or that such a framework
would make infrastructure investments uneconomic (e.g. Article 49 criteria for geographically
limited areas). The Directive also recognises that “the size and maturity of the gas system” can
be a factor in determining the suitability of a regulatory framework.

Financial and Trading Regulation relating to gas markets
Following the financial crisis of 2008/9 the Commission moved to strengthen oversight of traded gas
and electricity markets. A bespoke regime was created, separate from the legislation which covered
financial trading (the Market Abuse Directive). The Regulation on Market Integrity and Transparency
(REMIT) 194 established a framework for monitoring wholesale energy markets and came into force in
December 2011. It aims to prohibit abuses such as insider trading and market manipulation.
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Certain aspects (e.g. derivatives) of gas trading are also now subject to financial regulation such as the
updated Markets in Financial Instruments Directive (MiFID II 195 and the European Market Infrastructure
Regulation (EMIR).196 The extension of such regulation to gas trading was aimed at ensuring the overall
integrity and stability of European financial markets, given the increasing level of trading of wholesale
energy products.

The role of competition law in EU gas market liberalisation
The role of competition authorities in the liberalisation process should not be underestimated. Both the
Commission and national competition authorities have assisted liberalisation via the application of
competition law, in parallel with legislative efforts. For example, DG Competition pursued cases against
a number of European gas companies from the early 2000s onwards, 197 including Gasunie of the
Netherlands198, Gaz de France,199 200 Ruhrgas of Germany,201 202ENI of Italy,203 OMV of Austria204, and
Distrigas of Belgium. It has also pursued cases against suppliers such as the Norwegian Gas
Coordinating Committee (GFU) 205 , Algeria 206 and Gazprom. 207 National authorities such as the
Bundeskartellamt in Germany also pursued cases against gas companies. 208 In all these cases
competition authorities either agreed or imposed remedies which had similar effects to the efforts
proposed by legislation, for example ensuring effective third party access to networks and competition
between suppliers to customers. Thus, development of regulatory frameworks and the application of
competition law should be seen as important and complementary factors.
The Third Gas Directive was heavily influenced by the EU Commission inquiry into competition in gas
and electricity markets between 2005 and 2007 (the Sectoral Enquiry). Key findings included: 209


Market concentration. 210 The enquiry found that wholesale gas markets were national in
scope and concentrated, with incumbents dominant largely by controlling up-stream gas
imports or domestic gas production.
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Vertical foreclosure.211 The enquiry found that insufficient unbundling between network and
supply interests had “negative repercussions on market functioning and incentives to invest in
networks.” It also found that integration of production or imports and supply interests within the
same group “reduces the incentives for incumbents to trade on wholesale markets and leads
to sub-optimal levels of liquidity in these markets. In particular, the prevalence of long-term
supply contracts between gas producers and incumbent importers makes it very difficult for
new entrants to access gas on the upstream markets.”



Market integration.212 The report noted that “Cross-border sales do not currently impose any
significant competitive constraint . . . Insufficient or unavailable cross-border capacity and
different market designs hamper market integration.” Furthermore, it highlighted that access to
capacity on cross border pipelines was limited: “Very often, the primary capacity on transit
pipelines is controlled by incumbents based on pre-liberalisation legacy contracts which are not
subjected to normal third party access rules.”



Price formation. 213 The Commission highlighted that “more effective and transparent price
formation” was required to deliver competition. With regards to gas it noted that “Gas import
contracts use price indices that are linked to oil derivatives (e.g. light fuel or heavy fuel) and
prices have, therefore, closely followed developments in oil markets. This linkage results in
wholesale prices that fail to react to changes in the supply and demand for gas, which is
damaging to security of supply.”



Downstream markets.214 The report noted that “The duration of retail contracts for industrial
customers and local distribution companies can have a substantial impact on the opportunities
for alternative suppliers to successfully enter the market. The cumulative effect of long contract
durations, contracts with indefinite duration, contracts with tacit renewal clauses and long
termination periods can be substantial. The analysis shows that the degree to which the
industrial customers are tied to incumbent suppliers on a long-term basis differs significantly
between Member States.”

Key components of the Third Gas Directive, such as unbundling and prescriptive rules on third party
access, were designed to address the market failures identified in the sectoral enquiry.
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Annex 4. Future EU Regulation of Gas
Potentials of sector coupling for decarbonisation: Assessing regulatory barriers in
linking the gas and electricity sectors in the EU215
This report is written by the COWI consortium of Frontier Economics, CE Delft, and THEMA Consulting
Group. It defines sector coupling as “linking the EU electricity and gas sectors, both in terms of their
markets and infrastructure.”216 The report notes an increasing linkage between different energy carriers
such as electricity, gases and heat as part of efforts to decarbonise the energy system. It notes three
key drivers for this:


Reduction in the cost of renewable electricity generation which could provide a basis for
producing carbon neutral hydrogen or methane.



Potential cost savings as a result of the deployment and use of renewable and low carbon
gases in a decarbonised energy system.



The use of gases, and also existing gas infrastructure to provide cost effective solutions for the
transport and storage of renewable electricity which may be intermittent and not close to
demand or existing network connections.

The report notes that the future role of gases is uncertain depending on availability of other flexibility
options (to cope with seasonal demand variation), relative costs in gas and electricity appliances, and
crucially “the role of policy in steering outcomes.” 217 The report also notes the potential for linkage
between the supply chains for hydrogen, methane and natural gas, for example by blending of hydrogen
or synthetic methane with natural gas, or competition for storage between hydrogen, methane and CO 2.
The report identifies five themes from its literature review, which have an impact on gas infrastructure
needs and policy, including:


The importance of continued learning and innovation in less mature technologies.



The importance of a level playing field for gases both with other energy carries and between
gases because of the variety of sector coupling and low carbon gases technologies.



The flow of new gases in existing gas infrastructure in the future.



The importance of coordination in system planning and operation because of the increased
interlinkages between energy carriers and between transmission and distribution systems.



Different countries or regions may adopt different technological approaches.

The study looks at both regulatory barriers and regulatory gaps which may threaten “either a level
playing field between technologies or the development of innovative technologies” and hence prevent
sector coupling and the deployment of renewable and low carbon gases. 218 These are grouped into five
categories, and are also differentiated by their relevance to the “transition phase” when technologies
are still developing, and the “steady state” once technologies have matured.
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The five categories are:


Immaturity of the relevant technologies
o The commercial value of R&D may be too low compared to the costs, even if the benefit
to society would be greater than the costs. (“Internalisation of positive externalities.”)
o First movers may face disproportionate network connection costs (“First mover
disadvantage”)









Inadequate technology and sector specific regulations
o

End user taxes on power to gas facilities if they are treated as end users of electricity.

o

Gas network tariffs being distorted by the recovery of sunk investment and future
decommissioning costs as natural gas volumes decline.

Use of infrastructure by different gas types
o

Uncertain or inadequate gas quality standards creating uncertain access for new gases

o

Lack of a charging methodology for the injection of renewable and low carbon gases into
distribution networks

o

Suitable incentives for grid operators to enable access to the grid for renewable and low
carbon gases.

o

Lack of clear rules for or compensation for gas interruption or curtailment, for example as
a result of the increasing injection of low carbon or renewable gases at the distribution
level.

Uncoupled and uncoordinated infrastructure planning
o

Risk that suitable storage will not be available due to the difficulty for storage operators to
predict future demand.

o

Insufficient coordination between TSOs and DSOs resulting in sub optimal future use of
infrastructure

o

Insufficient co-ordination on future use of electricity and gas transmission infrastructure
and unaligned operator incentives leading to failure to design and build the least cost
network infrastructure.

Interoperability between different markets
o

Risk of lack of liquid market for sale of heterogenous gases resulting in fragmentation of
the gas market and reduced liquidity / higher transaction costs.

o

Lack of coherent cross-border investment framework decommissioning resulting in
inefficient decommissioning of infrastructure at an EU level, even if not at the Member
State level.

Following from these observations, the report makes the following policy recommendations:


Interventions via climate and renewable policy, and support for innovation:
o

Support for R&D, pilot projects and initial commercial deployment for immature
technologies.

o

Allowing TSO participation in or ownership of power to gas projects to overcome
coordination barriers, but subject to regulatory oversight and conditions.
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Regulatory toolbox to address cost recovery issues:
o

Electricity taxes only applied to final consumption but not if used for energy conversion

o

Leaving asset stranding risk with network operators to prevent overinvestment or more
frequent regulatory reviews of the investments.

o

Taxpayer support for sunk investment costs and decommissioning costs (instead of levies
on network users)

o

Sharing of sunk costs between different energy carriers (e.g. electricity, gas or heat)

o

Faster cost recovery via accelerated depreciation.

Fit for purpose design and charging arrangements.
o

Connection charging methodologies which avoid first mover disadvantage whilst retaining
locational signals.

o

Harmonised rules for injection into distribution networks.

o

Framework for managing physical congestion on gas networks

Clarity on access to infrastructure
o

Improved visibility on gas quality for gas producers and clear rules on how quality will be
managed on an ongoing basis.

o

Review of TSO incentives to identify any biases and an obligation for network operators to
connect renewable and low-carbon gas sources.

o

Clarification of the applicability of the Third Gas Directive to hydrogen and other gases.

Co-ordinated infrastructure planning and decommissioning
o

An assessment of the implications of the expected change in the role of gas as well as the
mix of technologies on the likely optimal level of gas storage capacity

o

Co-ordinated infrastructure planning (between transmission and distribution level, and
between electricity and gas networks)

o

Regulatory incentives on individual operators to achieve cost savings at an overall system
level

o

Systematic consideration of the potential impacts on liquidity in energy system planning

o

A framework for cross-border decommissioning decisions.

ACER Report “The Bridge Beyond 2025219
The report notes that infrastructure planning, legislation and policy for gas need to be updated to
facilitate decarbonisation and ensure continued security of supply, affordability and competitiveness. 220
In light of this ACER’s key conclusions are:

219
220



Decarbonised gases should be integrated into existing gas markets with full evaluation of their
environmental benefits.



There should be clear definitions of decarbonised gases including Carbon Capture and Use of
Storage (CCUS) in EU legislation.

ACER “The Bridge Beyond 2025. Conclusions Paper” 19th November 2019.
The electricity sector has already been covered by the “Clean Energy for all Europeans” package passed in 2019.
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Blending of decarbonised gases should be facilitated and legislation sufficiently flexible to allow
the emergence of new gases / technologies.



Establishment of a new system of targeted and dynamic regulation based on ACER monitoring
and analysis. Detailed indicators should not be fixed in law but established transparently by
regulators.



A technology neutral level playing field for energy conversion and storage facilities to ensure
equivalent network costs and recognition of environmental and security of supply benefits.



Facilitation of new assets and activities by regulation including a “sandbox” approach at EU
level for pilot projects, and differentiation between competitive and monopoly activities.



TSOs and DSOs not allowed to participate in competitive activities except under strict rules.



Large-scale hydrogen networks could be expected to provide Third Party Access (although it
is too early to be definitive).



Infrastructure planning needs an effective EU level framework; existing network operators can
no longer be regarded as completely neutral as they face challenges from decentralised
solutions.



New investment in natural gas assets should be checked to ensure consistency with
decarbonisation targets.

ACER noted that the transition from natural gas to other energy carriers as a result of decarbonisation
will have financial consequences for households, so the cost of replacing appliances should be taken
into account. The transition to decarbonisation should be based on sound economic principles. ACER
sees significant benefits from competition between alternative means of decarbonisation including
decarbonised gases.
With regards to decarbonisation ACER identified the following areas which require regulatory attention.
Governance of Infrastructure and Oversight of Existing and New Entities
In future ACER expects gas and electricity may compete with each other (as part of decarbonisation)
and the boundaries between monopoly and competitive activities may blur. Electrification of heating,
the development of power to gas and networks transporting pure hydrogen could change the value of
existing transmission system assets.
Regulation of hydrogen under current gas legislation differs between countries – in some countries,
hydrogen is regulated, in others this is not the case.
Substitution between different forms of energy (energy vectors) means that current network assets may
become one of several ways of providing low carbon energy to consumers, rather than the only way
(“essential facility”). Current network owners therefore have a vested interest in how assets are
developed and may not be incentivised to encourage economic alternatives or they may be interested
in participating in activities which could be open to competition.
ACER therefore proposes the following:


Bringing governance arrangements for gas in line with those of electricity under the Clean
Energy Package including for the Ten Year Network Development Plan, Network Codes and
ACER’s powers in relation to ENTSOG.



TSOs should not have a monopoly on identifying future system needs because of their potential
vested interests. There should be a coherent planning approach across multiple sectors
including integration of power to gas and energy management services, with scenarios driven
by National Energy and Climate Plans. At EU level consistent definitions and scenarios will help
facilitate this. ACER should approve sector scenarios and needs identification at an EU level.
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Different solution providers to meet identified energy needs should compete in the market or
via market tests. Robustness of proposed infrastructure investment should be analysed under
different scenarios. Cost Benefit Analysis methodology should be adapted to take account of
the sustainability effects of new investments, and for the decommissioning or repurposing of
existing assets.



Investments solely for fossil fuels should be avoided or require a quick payback. Investments
in gas infrastructure should be “future proof” so that they can also be used for low carbon gases.



TSOs, DSOs, storage and LNG operators should be required to report their methane
emissions.

Dynamic Regulation of New Activities and Technologies
ACER identifies the following decarbonisation solutions for gas:


Blending of biogas, biomethane, synthetic methane or hydrogen into natural gas



Replacing natural gas with biogas, biomethane, synthetic methane or hydrogen

The above may include the use of “power to gas” or CCUS. Use of such gases raises technical issues
such as ensuring that varying gas quality does not raise barriers to trade across different markets and
the need for clear definitions.
ACER believes that “green gas production” could be developed into a competitive market; it is not yet
known which of the different technologies will provide the most economic solutions. Different
technologies should connect to the gas network so that they are on a level playing field with other
technologies.
In some cases, there may be assets with monopoly characteristics, such as the transportation of pure
hydrogen to customers. It is not clear whether these should be regulated in the same way as natural
gas. For other assets e.g. power to gas, or renewable gas, it is not clear if they should be treated as
monopoly infrastructure or as part of the competitive market. Differences between electricity and gas
market rules could cause distortions.
The existing gas regulatory framework was not designed for new assets and activities, and they could
be treated differently dependent on different wording of national legislation. The regulatory framework
needs to provide sufficient predictability to enable investment without making decisions which preclude
innovation and efficient investment.
ACER therefore proposes


A consistent “principles” based approach at an EU level rather than including detailed rules in
legislation at this stage. This should be supported by consistent definitions (for example of
“green gas” or “low carbon”) and monitoring.



For blending of hydrogen there should be preparatory assessments. EU thresholds should not
prevent blending where it can be done quickly nor require excessive investment where
hydrogen flows remain marginal.



Dynamic regulation for new activities based on market-based approaches where conditions
allow. Existing gas and electricity rules should be reviewed to ensure no distortions.



EU umbrella framework enabling new pilot or first of a kind projects to ensure EU rules do not
prevent innovation (“sandbox approach”) so long as no risk of material impact on the wider
market.



TSOs and DSOs to be prevented from investing in potentially competitive activities.



Where the market is not already investing, competitive tenders could be used. If this does not
work, limited exemptions could be given to TSOs or DSOs to invest to kick start the market.
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Assets developed by TSOs / DSOs may require regulated Third Party Access to prevent then
gaining an unfair advantage.


The range of investments considered as Projects of Common Interest could be enlarged to
support energy transition.



Need for coordination where new infrastructure (e.g. power to gas or biogas) is developed by
the market, and to ensure level playing field for connections to the network.



If existing assets look as if they may become stranded there needs to be coordination with
neighbouring markets. Reuse of assets for alternative purposes should be considered with
decommissioning or accelerated depreciation used as a last resort.



Creation of an EU DSO organisation, similar to ENTSOG, to give DSOs a voice.



Consider a regulatory framework for pure hydrogen networks as uncertainty over future
regulation could hamper investment, even though hydrogen networks may be years away and
may be local at first. Existing gas market rules could be extended to include decarbonised
gases, with clear carve outs for direct pipes to individual or clusters of industrial users where
regulation is not needed.

Transmission Tariffs and Cross Border Allocation
Differences between gas and electricity tariff frameworks could distort competition between the two e.g.
where power to gas competes with energy from gas storage or electricity storage, or where the cost of
energy in a transformation process is charged on a fixed basis, thus distorting marginal costs.
Regulators should therefore review the substitutability of gas and electricity, and ensure that networks
provide a level playing field for competition between the two.

ENTSOG Roadmap 2050 for Gas Grids221
This provides ENTSOG's recommendations for the European Green Deal discussions and highlights
gas TSOs' proposals on how to effectively combine a well-functioning, liquid gas market and achieve
effective security of gas supply with the commitment to decarbonise. ENTSOG reviewed three potential
future configurations, as illustrated in the graphic below:

European Network of Transmission System Operators for Gas (ENTSOG) “2050 Roadmap for Gas Grids. Executive
Summary.” 12th December 2019.
221

The contents of this paper are the author’s sole responsibility. They do not necessarily represent the views
of the Oxford Institute for Energy Studies or any of its Members

49

ENTSOG believes that the different configurations “are likely to evolve over time and co-exist,
interoperate and complement each other in a given territory, where local conditions dictate.” 222 Member
States and the market will make their technology choices based on the following factors:223


Local renewable gas (biomethane or green hydrogen) production potential.



Local demand requirements and consumer technology.



Access and distance to off-shore and on-shore CO2 storage facilities.



Availability of CCUS technologies and applications.



Feasibility of producing hydrogen from natural gas: SMR, ATR, pyrolysis, and where this is
produced (e.g. close to consumption of hydrogen or further upstream).



Access to renewable and low-carbon gas import routes.



Development status of electricity infrastructure.



Storage potential and technical feasibility for hydrogen, methane and hydrogen-methane
blends.

European Network of Transmission System Operators for Gas (ENTSOG) “2050 Roadmap for Gas Grids.” 12th December
2019. Page 29
223
Ibid. Page 29.
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Country-specific subsidies.



Status of sector coupling.



Individual member state energy mix, decarbonisation targets and pathways.

ENTSOG has made 7 recommendations (see below) based on the following assumptions:


Gas and gas grids can decarbonise, supporting a lower cost and timely energy transition by
using existing infrastructure.



Biomethane, hydrogen and CCS will all play a role.



Natural gas will be an important part of the energy mix in many Member States, contributing to
CO2 reductions.



The Hybrid Energy System builds on “infrastructure and efficiencies between electricity and
gas sectors” such as energy transport and storage, and addresses issues of balancing and
flexibility.



Development of low carbon gases will depend on Member States’ decisions, which will differ,
and are influenced by overall EU policy.

ENTSOG’s 7 recommendations address the following areas: an EU Gas Market with New Gases;
Principles for New Gases Transportation; European Guarantees of Origin; Principles of Sector
Coupling; “Regulatory Sandbox;” European Gas Quality Handling; Principles for CO 2 Transportation.
EU Gas Market with New Gases: To maintain and further develop the EU internal gas market, existing
legislation should be amended to include hydrogen and strengthen the role of biomethane. Trading of
gases should continue on an energy value basis, whilst the climate value of gases should be tracked
via EU wide Guarantee of Origin certificates. TSOs should be remunerated for services provided such
as blending, conversion and flow management.
Principles for Transportation of New Gases: ENTSOG says it is important to enable integration of
low carbon gas markets to deliver one price signal for gaseous energy. A system whereby TSOs
manage hydrogen networks would enable infrastructure optimisation. TSOs could own and operate
electrolysers to convert natural gas to green hydrogen offering the service on a third-party basis, similar
to transportation services. Third party access would enable both large hydrogen producers (e.g. from
natural gas) and small suppliers of green hydrogen to supply customers. TSO operation of hydrogen
pipelines would also guarantee the viability of pipelines as demand and hence load factor increases
over time.
ENTSOG therefore recommends that principles for the transportation of hydrogen biomethane are
established to maintain one gas market. Planning should be coordinated and the existing level of
security of supply maintained. If hydrogen plays a major role, then some of the network should be
converted to hydrogen, and existing hydrogen pipelines should be integrated.
A standardised EU wide system of European Guarantees of Origin certificates should be established
for renewable, low carbon and zero carbon gases. These should be tradable across energy carriers
(molecules or electrons) and borders, and compatible with the ETS and emissions regulations for
transport.
Sector Coupling is necessary to enable gas and electricity to cooperate to reduce the costs of
decarbonisation. ENTSOG recommends a regulatory framework for the hybrid energy system, and
alignment of the electricity and gas frameworks where relevant. Infrastructure planning should be
coordinated. Electrolysers could be defined as conversion facilities, and the distortion due to taxes on
Power to Gas addressed. The roles of electricity and gas players and attribution of costs to gas and
electricity consumers should be clarified.
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Regulatory Sandbox. New incentives are needed to support development of new technologies,
because the current market framework does not support them. A regulatory sandbox approach
(allowing experimentation in regulatory frameworks) would enable approaches to be developed for
issues such as state aid, ownership unbundling, cost socialisation across regulated assets. To benefit
from the sandbox new technologies would be assessed for their maturity and need for support.
ENTSOG recommends that the sandbox approach be accepted at the EU level and be implemented at
the national level under the supervision of regulators. Regulatory Sandbox Guidelines would offer
regulatory flexibility for TSO pilot projects and clarity for regulators.
European Gas Quality Handling will need to adapt as diversity of gas qualities increases due to new
gases in networks. This will be challenging and has implications for the integrated gas market. ENTSOG
recommends the establishment of EU wide hydrogen thresholds and alignment at interconnection
points to prevent market fragmentation; cross border coordination of gas quality; a Roadmap for end
user safety thresholds for hydrogen-methane blends, and review of national and EU standards;
establishment of principles for gas quality for handling cost recovery: and establish principles for market
and technical interfaces with single quality or off grid islands.
CO2 Transportation will play a role in decarbonisation. Therefore a regulatory approach is needed for
including third party access, roles of gas TSOs, charging and liabilities. CCUS should be promoted as
a common good and clear rules established for CO2 accounting. CCUS should be included in National
Energy and Climate Plans.
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