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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.! 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
' imiting regulation for |l ess mature (fiemergento) EU

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.

! Source Eurostat. For more detailed figures see Annex 1.
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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 usersd6 appliances needs to be coordinated. Ti me i
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 reduc
winnerso involves risks because of the manystsmhcertair
different technologies, political acceptability, and the time required to build new value chains (production

T transportation / storage i 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 Gaso6 rol%® in the economy.

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 2019.5 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.

Forexampl e, gasd share of final energy consumption in t
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.”

Market Structure

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

2For more on the challenges facing the Eur oparatives fordatwal@kingas i ndust
Decarbonising European Energy Markets0 February 2019.

3The UK government has signalled that it wi(DdpartmentforBusivesssr ge from EU
Energy & Industrial Strategy briefing to Transmission Work Group 5" 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.

"Eur opean Co mpdctofdhie ase of bigmethane and hydrogen potential on trans-European infrastructure.06 Fi n a |

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® (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.®

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.°

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 CO2 when combusted, or methane from

renewable sources.| n future figasod in Europe will no |l onger ref
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,! and that natural gas can be a source of hydrogen whilst still reducing

CO:2 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 ameansofst ori ng fiexcesso renewabl e el e
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.1?

Scenarios for future hydrogen and renewable methane consumption in 2050 vary. The Commission
favours mainly green hydrogen with some biomethane, whilst Péyry envisions a larger role for hydrogen
from natural gas leading to lower overall costs of decarbonisation.

8 European Commission.i Quart erly Report on European Gaso Madx@ts. Volume 12 |
SEur opean Co mpectofthe ase of bidmethane and hydrogen potential on trans-European infrastructure.0 Fi n al
Report April 2020. Page 1.

10 |bid.
UFEor exampFel P9ydgcadrbonising Eur ope @0 18 ¢inPdyosye st é molhen2a® 20 al ga:
key to deep decarbonisation.d0 2019 ; iMN&as gfaomrt Cl i mat e. The opti mal role for gas 1in

syst 20m9; GasforClimate. i Gas Decarbonisati?2@d55®a@awad €CO0Ilmpactefdshe essaof 0

the biomethane and hydrogen potential on trans-European infrastructure.0 2 02 0 .

ZFEor more on hydr ogen sHydogen brsl decakbanisationrof gasafasle dawr or Silver bullet?0 Ox f or d
Institute of Energy Studies. March 2020
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https://ec.europa.eu/energy/studies/impact-use-biomethane-and-hydrogen-potential-trans-european-infrastructure_en
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https://gasforclimate2050.eu/wp-content/uploads/2020/03/Navigant-Gas-for-Climate-The-optimal-role-for-gas-in-a-net-zero-emissions-energy-system-March-2019.pdf
https://gasforclimate2050.eu/publications/
https://ec.europa.eu/energy/studies/impact-use-biomethane-and-hydrogen-potential-trans-european-infrastructure_en
https://ec.europa.eu/energy/studies/impact-use-biomethane-and-hydrogen-potential-trans-european-infrastructure_en
https://www.oxfordenergy.org/publications/hydrogen-and-decarbonisation-of-gas-false-dawn-or-silver-bullet/

Study?!3 Renewable | Hydrogen
Methane (TWh)

(TWh)
Poyry. Hydrogen from natural gas i the key to deep N/A 3969
decarbonisation.
Navigant. Gas for Climate. The optimal role for gas in a net 1170 1170
zero emissions energy system. 16
EU Commission. Impact of the use of biomethane and 410 2138

hydrogen potential on trans-European infrastructure. 7
Hydrogen Scenario.

Hydrogen can be produced by:
1 Electrolysis of water producing hydrogen and oxygen.8

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

1 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:

1T AGreen hydrogeno where electrolysis is based on r
such as nucl ear. The | atter is sometimes called #

T AGrey hydrogendo wher e IeaeldtoCOnemsgion®tb thenatniospheee) gas
and is currently used where hydrogen is needed, for example in the chemical industry.

1

1T ABlue hydrogeno where hydrogen is produced either

but the CO2 or solid carbon is captured. Hydrogen produced by pyrolysis is sometimes also
referred to as fAturquoise hydrogen. 0o

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.'® It is too early to tell which of the technologies will predominate, as this
willdepend in | arge part on policy makersd decisions, a
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.?° 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, Péyry and Navigant.
“poyry AiHydr ogen f r oirhe kegtb deepadécarlgppaisation.d6 201 9
15 Figure not easily discernible from the report.

®Naviganti Gas for Climate. The opti mal role for gas in a net zero emi
YEU Commi $mpdctoithe usi of the biomethane and hydrogen potential on trans-European infrastructure.0 2 02 0 .
Figure 1.

BFor more on el ectr ol ys iPewersteGas: hirkingEleditiity and Gas in a DelsaebonisingiWorld?6
Oxford Institute of Energy Studies. October 2018.

¥sSee for exampl e, | EA AFuture of Hydrogen. o0 June 2019
XFor more on renewabl e gases AmouotdintackmbdTliracking grdyrass i scaliegeup a | s o fi
renewable gas production in Europed Ox f or d | n st iudies. Oeobeyr 2019E ner gy St
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the carbon lifecycle of the raw material.2* Methanation of green hydrogen by adding captured CO: is
another possibility so long as the CO:2 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 CO2 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?? with the
aim of becoming climate neutral by 2050. T Ingt for
All 6 which illustrated various pathways by whi
Parliament endorsed an EU objective of achieving net zero greenhouse gases on 14" March 2019,
whilst the EU Council, representing the 27 EU Member States, endorsed the objective of climate
neutrality on 12 December 2019.23 On 4t March 2020 the EU Commission presented its proposal for
a European Climate Law?* 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 instruments?

foll owt
ch the

The EU has a "smorgasbordo of policy instruments ai

relevant to the gas sector, including:

1 The 2030 Climate and Energy Framework?2 mandates at least 40% cuts in GHG emissions
compared to 1990 levels by 2030 and at least a 32% share for renewable energy.

1 The Emissions Trading Scheme (ETS)?” 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.

1 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).

1 Promoting low carbon technologies. The EU innovation Fund?® 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.

1 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

2 For example the length of time the underlying organic material takes to absorb CO, from the atmosphere.

22 fiTthe European Green Deal sets out how to make Europe the first climate-neutral continent by 2050, boosting the economy
i mproving people's health and gquality of EUGommissioncPaessiRalepsefldr
December 2019.

2 fCommitting to climate-neutrality by 2050: Commission proposes European Climate Law and consults on the European
Climate Pactdo EU Commi ssi on "Raregh260 Rel ease 4

24 European Climate Law. Accessed on European Commission website 9" March 2020.

2 Further details are in Annex 2.

26 The 2030 Climate and Energy Framework. Accessed on European Commission website 9" March 2020.

27 EU Emissions Trading Scheme (EU ETS). Accessed on European Commission website 9" March 2020.

28 Innovation Fund. Accessed on European Commission website 9" March 2020.
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|l

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:

f
f
f

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 prledpstvaegyl i

The European Green Deal

This provides more detail of how the zero carbon targets can be met,?® but is still more a statement of
intent rather than a comprehensive strategy.
thinking and preferences. Key aspects of relevance to the gas industry include:

1

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.

S

mor e

Nonet hel

Standard methodol ogy for assessment of fgreen cl

Support for Acli mate and resource frlcaionsafnner so

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 0260bn

2% Communication on the Green Deal. European Commission 11" December 2019.
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As can be seen the Commission recognises that the current regulatory framework will need to be
adapted, for ewamplleoovkiang didsirgn for a competitive d
review of the infrastructure regulation such as the TEN-E Regulation and PCls. 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),
ministries, to develop the opportunities offered by hydrogen as an energy carrier, for example as a
means of storing renewable electricity.3°

It also raises new challenges such as addressing methane emissions, and a standard methodology for
the assessment of green c¢cl ai ms. Both of these
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 emissions3!

The Commission is developing a strategic plan to reduce methane emissions in the energy sector. The
aim is to have a fAholistic approach to include
and f udd The strategy will include improved Measurement, Quantification, Reporting and
Verification (MQRYV, but also often referred to as Measurement, Reporting and Verification i 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 Commi ssi on6s 0 &igan s pdetiofaita 2060 Lbng MermA$tratégy on climate
change.3* It looked at various ways in which the EU could meet its targets and was published in
November 201833 The pur pose of t he | o togettargetsnbutsotcreaietaeison
and sense &1 tdioe&eridoad At he portfolio of opti
ci t i ¥hase idantified seven strategic areas3® which would require joint action to achieve climate
neutrality including:

1 Deployment of renewables;

1 Clean, safe and connected mobility;

1 Infrastructure and interconnections;

1 Bio-economy and natural carbon sinks;

1

Carbon capture and storage to address remaining emissions.

30 Hydrogen Energy Network (HyENet). EU Commission website accessed 16™ March 2020.

31 Further details are in Annex 2.

32 presentation from European Commission Workshop on strategic plan to reduce methane emissions in the energy sector. 20"
March 2020.

BCommunicati on f r onAdehnePla@ofonatii AsEsiropeam stratégic long-term vision for a prosperous,
modern, competitive and climate neutral economy. ¢ Br u & Novdmber 2088.

34 EU Climate Action 2050 long-term strategy. Accessed 10" March 2020.

3 The Commission calls for a climate neutral Europe by 2050. EU Commission Press Release 28" November 2018.

36 1bid.

37 1bid.

38 bid.
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The Commission Communication on the Clean Planet for All*°® and In-Depth Analysis provide further
details.*® The Commission studied eight different pathways aimed at reducing GHG between 80% and

(@) 7
ZIS

100% compared to 1990 Il evels. The pathways were subj

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“! to achieve the target, whilst the other (1.5 LIFE) relied on additional

resource and material efficiencyand Al i f est*y |l e changes. 0

All pathways relied on significant reductions in energy consumption due to higher energy efficiency,

expanded use of nucl ear, and fAsignificant Pdwerar ni ng

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, hydrogenande-met hane ficoul d al | play a role in existing
transmission / distribution grid and type of applianc e $3.Tbhe Commission noted that 80% of the
expected building stock in 2050 already &exists, reqiu
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
activties. o

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,“ and a review of the Energy
Taxation Directive.*® 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 Agreen. o0 Protection of carbon int
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 Regulation*” aims to define what activities can be consideredigr eeno or
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. 28" 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. 28" November 2018.
Table 1.

41 Bio energy with Carbon Capture and Storage

“2 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. 28" November 2018.

43 The Commission presents strategy for a climate neutral Europe by 2050 i Questions and answers. 28" November 2018.

44 1bid.

4 EU Green Deal (carbon border adjustment mechanism). Proposal for a Directive. Accessed 9" March 2020.

4 EU Green Deal i Revision of the Enerqy Taxation Directive. Proposal for a Directive. Accessed 9" March 2020.

47 Sustainable finance: Commission welcomes deal on an EU-wide classification system for sustainable investments
(Taxonomy). European Commission Press Release 18" December 2019.
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on definitions on 9t 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*® and associated Regulations. Overall
energy policy is summarised by the Energy Union.5° 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.5 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 Union®?
The five pillars of Energy Union are:
91 Security of supply via diversification of supplies
1 Afully integrated internal energy market enabling the free flow of energy through the EU
1 Energy efficiency reducing import dependency and emissions
91 Decarbonising the economy
1 Research, innovation and competitiveness - supporting breakthroughs in low-carbon and clean
energy technologies

The Security of Gas Supply Regulation of 201753 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 12" March 2020.

4 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 3™ September 2009.

50 European Commission: Energy Union. Accessed 11" March 2020.

51 For more background on liberalisation and the enforcement of competition law see Annex 3.

52 European Commission: Energy Union. Accessed 11" 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 safequard the security of gas supply and repealing Regulation (EU) No 994/2010.
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The TEN-E Regulation and Projects of Common Interest (PCIs)

The TEN-E Regulation®*s et s out guidelines for fienergy infrastr
including the identification of PCls and such projects eligibility for financial assistance. PCIs5 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).% On 13" March 2020 the Commission

announced that it wams el epsojngcti®8@himeh I fhave a si gl
two EU countries and must increase competitiveness e
to sustainable developmento and support for whi c v

h
decar boni s*&Tthieo nCodommi ssi on has proposed a budget of 08. 7
2021 to 2027 to support investments in European energy infrastructure networks. This compares to the
current budget of 04.9 bil® ion for the period 2014 to

A fully integrated internal energy market®®

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.%° 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.

= =4 =4 =4 =4

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

% _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.

Energy Union: G980 million in EU f un dEUCgnmissioaPréesaRelease 3D r cl ean enet
March 2020.

%8 | bid.

5% For more details see Annex 3.

See Jonathan Stern ACompet Europeamd Gaisb®aalkies at DomlRoyal I nstitute

Table 2.1 Gas Pipeline development in Europe 1965 i 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.

52 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)%5 concerning derivatives, and the second Markets in Financial
Instruments Directive (MiFID II).6¢

Key aspects include:

Unbundling
Ownership unbundling means that companies which are involved in the production or the supply of gas

cannot Adirectly or indirectly exercise control

system, and vice versa.®” 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.%8 Exceptions are possible, for example under exemptions or derogations (see
below). Companies that were part of integrated gas companies prior to 3" September 2009 can choose

I ndependent SystemoOpelrmdeopandeintSOBr ansmi ssi on

ownership of networks is retained within the vertical group but operation is subject to strict conditions.”
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 Aindependent at | east dationancgdeasion ntaking framsthdr actiyitiels
not rel at i ng? €onditidns ard similap to thasepfaced 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 t er mi nal s,

o
o
<
@D

Oper a

f or m,

fibased

published tariffs, . . . and applied objectively and

or the methodologies underlying them must be approved by the regulator.”?

All transmission, storage and LNG system operators must ffoperat e, mai nt ai
economic conditions secur e, rel

n and
iable and efficiento

system users or classes of system users,”"Thevaribiscul ar |l vy

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,”® congestion

5 Requlation (EU) No 648/2012 of the European Parliament and of the Council of 4 July 2012 on OTC derivatives, central
counterparties and trade repositories.

56 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.

57 Gas Directive Article 9.

RAA natur al monopoly is a distinct type of monopoly that
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 deterentryand exi t ( by ¢ o nBzamanmics @nline. Acceéssed 19TMacck 2020.

59 Gas Directive Article 14

0 Gas Directive Chapter 1V, Articles 17 to 23 inclusive.

! Gas Directive Article 26 (1).

2 Gas Directive Article 26 (2).

”® Gas directive Article 32 (1).

4 Gas Directive Article 13.

S Commission Regulation (EU) 2017/459 of 16 March 2017 establishing a network code on capacity allocation mechanisms in
gas transmission systems and repealing Requlation (EU) No 984/2013
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management procedures,® structure of tariffs (e.g. commodity-capacity and entry-exit split), daily
market based balancing of networks,”” and interoperability of networks.”®

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.” 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, 8 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 fAgood f8hThd Keydiffeventetbetveeénaegulaled and segotiased
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 8 which supply industrial sites but not households;
investment in new Infrastructure®® 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 t h a t it he

maturity of the gas systemo c anitytfarequlatbrnaframework. i n

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.8>
Gas quality specifications are determined by Member States.

6 Commission Decision of 24 August 2012 on amending Annex | 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 Reqgulation (EU) 2015/703 of 30 April 2015 establishing a network code on interoperability and data exchange
rules

“For a comparison of regulatory fr amewor kRepos eneRegGlatarynFeamedworks f
for European Energy Networks.0  ".J&nuary 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.

8 Gas Directive Article 36.

84 Gas Directive Article 49.

8 For more details see DG Energy. Gas quality harmonisation. Web page accessed 26™ April 2020.
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Regulation of CO2 transportation and storage

The London Protocol®®fi pr ovi des t he b besviramaental law fortGevernnzehts t allcav
carbon capture and st or a¥aAnumieCoSEuropeandaimtries anegarteet@a be d. 0
the Protocol but not all.8 A 2009 amendment allows for sub-seabed geological formations for CO:2
sequestration to be shared across national boundaries, thereby enabling CO2 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 so0.%

The 2009 Directive on the geological storage of carbon dioxide® 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.®? Member States are required to ensure that third party access is provided to potential users in

a fAtranspar-dnscraindi nnaotnory wawye® ofithatheafidbiopeni ac
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,®2 with improved security
of supply.?®3 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 36% 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).

¥l nternational Ma rAddressing bar®arsgcatranstoundary canbon céipture and storage.0 Br i efing 14/ 10/ 20
88 Source: International Maritime Organisation. Map of Parties to the London Convention/Protocol. Status as of 22" February

2019.

¥l nternational Ma rAiddressing bararsgcatranstoundary canbon céipture and storage.0 Br i efing 14/ 10/ 20
% 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/

9 1bid. Article 5.

92 See for example ACER-CEER Market Monitoring Report 2018. Gas Wholesale Markets Volume.

B See ENTSOGAUniWww e Si mul ation of Supply 2ad@dd | nfrastructure Scenari os.
9 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-f i nancing. Gasd place in energy supply wapgacewel |

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
ener gy i n Sttateglyifor gmaat setor integration, 0 a-legislatime 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 bythe sector integration strategy which
and electricity sectors. Legislation is expected in 2021. Due to the COVID 19 crisis, the smart sector
integration strategy may be delayed until October.9%

Accordingtot h &U dirategy on energy system integration, °6sector integration means linking the
various energy carriers such as electricity, gas, heating and cooling, solid and liquid fuels, with each

ot her and with end use sect obfsheendrdysystenwmais & whola latheo w
than decarbonising and making separate ¥ThenewEWwncy

strategy wil/l use fiexisting and emergin
and digitalisation, s mart grids and met &rs and fl e
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.1% The Commission has published two studies

which give insights into their thinking.

APotentials of sector coupling for decarbonisati.i
il

gas and electricity sectorsinthe B%Udef i nes sector coupling as

% Annexes to the Commission Work Programme Brussels 29.01.2020 COM(2020) 37 final. 29" January 2020.

ibility

t he

est

n

gai
g technol ogi e
X
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on:
i nk

/
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% Euractiv.1 L EAKED: Ful | list of del ayed6e"Bumil2ep.ean Green Deal initiative

97 EU strategy on energy system integration. EU Commission website accessed 6 May 2020.

% 1bid.

% |bid.

WEyropean Gas Regul at ory FBUCommissidntwebsite, Bieassed 74 Mdy @024 mo ) .
191 For a more detailed summary see Annex 4
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sector s, both in terms of ¥Hkeireportmaes &neiricreasirgrinkage nf r ast r
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, andoé¢rpoiatlyi it b¥deeoechart glsonaies theopotensal o
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 COs..

The report identifies five themes which have an impact on gas infrastructure needs and policy, including:
1 The importance of continued learning and innovation in less mature technologies.

1 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.

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

9 Different countries or regions may adopt different technological approaches.

The study groups into five categories the regulatory barri ers and gaps which may
l evel playing field between technologies or t he deve
prevent sector coupling and the deployment of renewable and low carbon gases.%4 The report

distinguishes betwee n t he fAtransition phaseodo when technol ogies
statedo once technologies have matured.

The five categories are:

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

1 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.

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

1 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

1 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:

1 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.
Page 4.

103 1bid. Page 5.

104 |bid. Page 7-8.
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1 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

1 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.

1 Co-ordinated infrastructure planning and decommissioning

Impact of the use of the biomethane and hydrogen potential on trans-European infrastructurel®

by the European Commi ssion aims Ato obtain a better

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 t H¥eFhefulistody made¢lied.thoee different scenarios:

T iSstrong electricity useod0 with electricity
gas demand, based on bhio and synthetic methane (Power to methane).

1T AStrong methane end useodo based on biomethane.

=13

l

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.%7 Imports are
also excluded.1%® Because potential for biomethane and renewable hydrogen vary between countries,

Strong hydrogen eesmdhydwogea.0 based on gr

Aphysical and trade exchanges of renewabl e gas

integrated market will hence be of great importance to decarbonise energy supply and cover energy
demand at | east cost, and to ensure ef®jicient

The report asserts that a pathway based on gas and electricity sector coupling with a major role for

t

he

energy

hydrogen offers the | east cost outcome for decarboni

asse®dowever network operatorsd businesses wil
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.

105 EU Commission; Impact of the use of the biomethane and hydrogen potential on trans-European infrastructure. Executive
Summary. April 2020. Page 5.

106 |pid.

WHlIn this study, o n hroughteledtrolysigif®m renewablel electricity & mondidered, as this production
technology has a large potential that could be sufficient to substitute the current natural gas consumption, and as other
production technologies, e.g. based on fossil fuels or on bioenergy, would either lead to residual GHG emissions and would
hence not allow to reach full decarbonisation or would conflict with other more efficient uses of bioenergy. The hydrogen

be

S

u

(and

R
u

production technology considered in this study is hence waterele ct r ol ysi s using renewabl|mpaetl ectricit

of the use of the biomethane and hydrogen potential on trans-European infrastructure. Full Report. April 2020. Page 4.
MRThis study mainly focuses on the technical hydrogen and
potentials exist in neighbouring countries such as Norway, Ukraine, Belarus and Russia, but it should be further assessed to

what extent these sources would comply with the stri d¢pacsoist ai nabi |

the use of the biomethane and hydrogen potential on trans-European infrastructure. Full Report. April 2020. Page 4.

108 EU Commission: Impact of the use of the biomethane and hydrogen potential on trans-European infrastructure. Executive
Summary. April 2020. Page 6.

10 |pid. Page 7.
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The report makes the following high-level recommendations:

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

Y9 Further analysis of the role of hydrogen and t

foundations for a single hydrogen network.

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

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

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

1 Timely definition of an appropriate regulatory framework for hydrogen dedicated networks, and
the role of current network operators in a

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

1 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.*'! Both ACER and ENTSOG are institutions established in EU law, and
therefore merit attention here.

The ACER Report AThe Br il¥gotes tiaeiyfrastruttur® @adréng, legislation and
policy for gas need to be updated to facilitate decarbonisation and ensure continued security of supply,
affordability and competitiveness.'* ACE R & s k esionsare:n c |

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

1 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 A C E RThefBridge Beyond 2025. Conclusions Paperd  "INbvember 2019. For a more detailed summary see Annex 4
BThe electricity sector h aGeansEhergg fardlyEulopeansd cpoavcekraege Ikpya stsheed i

18

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

n

Aful

he

y

2019.


https://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/SD_The%20Bridge%20beyond%202025/The%20Bridge%20Beyond%202025_Conclusion%20Paper.pdf
https://ec.europa.eu/energy/topics/energy-strategy/clean-energy-all-europeans_en

1 Blending of decarbonised gases should be facilitated and legislation sufficiently flexible to allow
the emergence of new gases / technologies.

1 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.

1 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.

f Facilitation of new assets and activities
level for pilot projects, and differentiation between competitive and monopoly activities.

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

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

1 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.

1 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!!* 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:

14 European Network of Transmission System Operat or s f or G a2050 RdadmBBi@ Gas Grids. Executive
Summary.0 "LD2cember 2019. For a more detailed summary see Annex 3.
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Figure 3: Principles for New Gases Transportation,
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States and the market will make their technology choices based on the following factors:116
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Local renewable gas (biomethane or green hydrogen) production potential.
Local demand requirements and consumer technology.

Access and distance to off-shore and on-shore CO: 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.

WEuUuropean Network of Transmission 2658Roadmap@yp @as Grido o< Rd2ember Ga s
2019. Page 29
116 |pbid. Page 29.
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ENTSOG6s recommendations are based on the foll

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

1 Biomethane, hydrogen and CCS will all play a role.

1 Natural gas will be an important part of the energy mix in many Member States, contributing to
CO:z2 reductions.

OZ
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a

T The Hybrid Energy System builds on Ainfrastructul

gas sectorsodo such as energy transplalaicingaandd st or a
flexibility.
1T Devel opment of | ow carbon gases wil/ depend on Me

and are influenced by overall EU policy.
ENTSOG6s 7 recommendations ar e:

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 CO, 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
CO:2 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.'’’” 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 trade-
offs.

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 PCls 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 #fAfirst guneeeessary huglless & such &
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
sufficientuserstopayfori t . Security of supply requirements may d
mixes change.

117 See ENTSOG & ENTSOE TYNDP 2020 Scenario Report.
118 For a description of how this was achieved, and the early progress of liberalisation see Jonat han St ern fACompetiti on
Liberalisation in European Gas Markets. o0 Royal Il nstitute of I nter:
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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.11° But they are not predictions of the future; instead they

aim to Aprovide a deeper f cawarehess h@ampmp rod a kmiorwd¥®tdlye fauntd
Policy makers should not make the mistake that because a scenario says something can or should

happen, thatitwilh ap pen. Ji mmy Davidson, former Head of Shell
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 b¥®Ilance on a hairds breadth. o

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 Commi ssi
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

invest ments for cash (fcasdrtoedtwingdjateln'f? Bipelina sugpiets el s e wh
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
el ephant in the roomod6 is who wildl pay for it The

119 Scenario planning was pioneered by Shell in the 1970s and is now widely used across many industries. See for example

Wilkinson and Kupers.iManagi ng Uncert ai nt yHarvakdiBusingsgReview Mayl2@3.Fut ur es . 0

120 |bid.

121 Quoted in Wilkinson and Kupers.i Managi ng Uncert ai nt yHarvakdiBusingsgReview MaylR@l3.Fut ur es . 0
122 See for example Boston Consulting Group Growth Share Matrix.
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decarbonisation in the next decade of which a substantial proportion will have to come from private
investment.122 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 regulateonralMhappisadh
which focuses on decarbonisation as the objective, rather than on the means to achieve it. Improved
understanding of stakehol dersé motivations would hel
whet her it be s mal | changentseu meatmg $ystemd or limptoye theiroenergy
efficiency, or companiesdéd investment <capability. A b1
Acceptability Feasibility analysis’**of t he Co mmi ach, coold sumportahisp r o

What type of regulation is necessary?

Regulation can be justified on the grounds of addressing some form of market failure.12> The market
failures addressed by EU climate change policy and the EU gas regulation are different.

The former addr ess e siondef GH®) and ahk heed t@ ensue thét @roducers 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,?6 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 ga®d fchad |l temgesame tihohiitc ldema
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

ZEU Commi Fhe Ewapean Green Deal Investment Plan and Just Transition Mechanism explained. ¢ ™ Jaduary 2020.
2See Johnson, Scholes AExploring Cor por aSuimbili§ts aneassesgmyedtofFour t h Edi t i
whether a strategy fits the circumstances, in this case the need to decarbonise. Acceptability is whether the expected outcomes

is in line with stakeholdersd expectations, f oessesevkedherphbe are f ut ur
strategy can be made to work in practice such as resourcing and capability to deliver.
2For more discussion on this see Baldwin and Cave AUnderstanding

Chapter 2 fAWhy regul atebo
126 Capacity bookings can be for no more than 15 years, and 20% of capacity must be held back for shorter term bookings.
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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 |ikely to be dependent

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 wil!/l face, hence the many
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

devel opment and refinement of t e c hea lowep gpstefer lafel e ar ni n¢

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 i transmission, distribution, consumption
I 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 Il 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
Aitechnol ogy neutral o EU policy pref er s méagsrwihethe
end, namely the objective of decarbonisation.

By not ensuring a truly |l evel playing field t
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 technologyds contribut
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 i s al so i mportant

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:

1 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.

1 Modification of existing transmission networks to transport pure hydrogen.
1 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 cost-
effective way.1?” 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 CO:2 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.

127 This is a question of how decarbonisation is to be funded, either directly by end users or, for example, by subsidy from
general taxation. This in itself is important but concerns distributional issues rather than the practicalities of network conversion.
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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 Acutting and pastingd current rules or tweaking t
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 reqgt
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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