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Executive Summary 

Natural gas represents 29.4% of the EU-28’s current primary energy consumption. It is used to fuel 

vehicles and industry, to generate electricity, and to warm many homes during winter. Domestic 

production of natural gas in the EU has declined in recent decades but imports, from Algeria, Norway, 

Russia, the US, or Qatar, have simultaneously increased. Yet, rising gas prices and tensions in importing 

countries have put the question of import dependence and how the switch to renewables could bring 

some relief at the centre of the debate. Natural gas had dependency rate, defined as the share of total 

energy needs of a country met by imports from other countries, is of 83.6% in 2020, down from 89.6% 

in 2019, the year with the highest import share since 1990.  

Transmission and import-related infrastructure, i.e., liquefied natural gas (LNG) terminals and cross-

border pipelines, were constructed on the basis of demand forecasts from the early 2000s, which 

expected an increasing trend for natural gas. These investment decisions caused an inflation of the 

value of the regulated assets (the “regulatory asset base”), which are used to determine the allowed 

revenues of the operators and the infrastructure access charges, and in turn, the consumer tariffs. 

Yet, the forecasted expansion of gas consumption never materialized. This is especially problematic 

for Spain, which is the EU leader of LNG terminal capacity. Spanish gas consumption peaked in 2007 

and demand forecasts follow a stable-to-decreasing trend, with energy and climate targets set to 

accelerate it even further. In retrospect, it seems that the country’s ample investments in LNG 

importing infrastructures decided during the 2000s largely overshot current needs. In terms of the 

regulated tariffs, the combination of a rising regulatory asset base and falling demand is a source of 

concern. Indeed, it may either result in tariffs rising even further – which in turn can trigger a cycle of 

falling demand and sharply rising tariffs – or result in unused assets becoming stranded.  

As the EU commits to decarbonisation, the future of fossil gas and, most crucially, its impressive 

network of infrastructure, is being questioned. Investments that were once endorsed by the European 

Commission – and funded with EU funds – are now a major policy hurdle on the path to net-zero. LNG 

terminals and gas storage facilities, for instance, are at risk of being stranded. At the same time, 

consumers, especially in Spain, are paying dearly for unutilized import and storage potential in the 

fixed costs on their gas bills.  

In this scenario, renewable gases may provide a way forward. Existing techniques such as carbon 

capture, use, and storage (CCUS) will have to be combined with research and development (R&D) as 

the IEA projects that close to 45% of annual CO2 savings on the road to net-zero by 2050 will come 

from technologies under development. Biomethane and green hydrogen could be a promising interest 

insofar as existing fossil gas infrastructure can be repurposed for renewable gases. But the magnitude 

of their future potential remains largely uncertain (compared with that of natural gas), raising further 

questions about the need for new investments in gas infrastructure. 

Regulatory policy has a substantial role to play, too. Different pathways are currently being explored 

both at the EU- and national levels, and policy incentives are being put in place to favour investments 
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in biomethane and hydrogen, alongside investments in energy efficiency and electrification that will 

reduce gas demand overall. The UK is pushing for more sustainable investment and R&D whereas 

France is carefully balancing out present and projected infrastructure needs to avoid stranded assets. 

Spain, on the other hand, seems to lag in terms of regulatory policy.  

The regulatory agency, the CNMC, has inherited investment failures from past regulatory frameworks, 

which heavily promoted overinvestment. Yet, thanks to its extensive experience and infrastructure for 

natural gas, Spain may actually become a first-mover for renewable gases in the EU. But new natural 

gas projects should be quickly phased-out in favour of low-carbon or renewable gas projects. Unused 

infrastructure must be repurposed, while striving to avoid future gas bills for stranded natural gas 

facilities. In the era of flexibility, more incentives must also be put in place to encourage, for instance, 

switches of consumer appliances and pipeline flows. Overall, policymakers and governments must 

strive to resolve trade-offs between security of supply, affordability, and decarbonisation.  

At the same time, Spain must learn from (and avoid) past mistakes. Overinvestment may occur again, 

this time for renewable gas assets. There is still a lot of uncertainty about the role that green hydrogen 

and biomethane will play in the future, and what applications will be most valuable for. Regulators 

should first and foremost tread carefully, potentially taking a “no-regrets” approach, for instance by 

prioritising infrastructure investments for renewable gas linked to industrial clusters. 

 

This report, commissioned by the European Climate Foundation, analyses the current gas 

infrastructure investments and if the current regulatory framework applicable to the Spanish natural 

gas industry encourages overinvestment in natural gas infrastructure and/or underinvestment into 

low-carbon gas infrastructure and, generally, if it is compatible with the long-term EU climate policy 

objectives. National and EU regulatory frameworks for the natural gas industry in the 2000s were 

designed to meet several policy objectives, but mainly security of supply and affordability. With the 

“new” policy objective of decarbonization, the optimal levels of investment, as well as the direction of 

investment, change. Several types of risk must also be considered, ranging from business risk (e.g., low 

demand) to environmental risk (e.g., infrastructure resilience). 

We provide an overview of the existing Spanish gas infrastructure and the regulatory framework, in 

order to assess whether it provides incentives to invest in overcapacity, which is a major issue facing 

Spain’s gas sector. The focus is on the main transmission system infrastructure, and in particular the 

pipeline interconnectors, the LNG terminals, and the gas storage facilities, rather than on the 

distribution system, which is region-specific and would therefore require additional analysis. The 

country’s LNG terminal capacity and utilization rates, for instance, stand well off the European average. 

Moreover, the prices at the country’s wholesale market for natural gas are markedly higher prices than 

the ones prevailing at other North-western European markets. 

To assess the existing infrastructure and the current regulatory framework, we rely on the results of a 

cross-country comparison of Spain with France and the UK. We should describe the demand and supply 
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trends, the existing infrastructure as well as the regulatory frameworks of Spain, France and the UK. 

France and the UK are also large European countries, with lower and higher use of natural gas than 

Spain as part of the primary energy consumption, respectively, but they all rely on an important 

transmission, interconnection and LNG infrastructure. More important, France and the UK have 

different traditions in terms of regulatory system, which Spain can draw lessons from.  

 

We argue that Spain can incorporate best practices from France and the UK. On the one hand, the 

UK’s system provides insights on how to create an efficient, output-focused regulatory framework 

in the industry. Indeed, much to the contrary of Spain, the UK regulator, Ofgem, focuses on sustainable 

investment and R&D, which is especially crucial considering that much of the technology enabling the 

attainment of net zero objectives has yet to be designed and implemented. The French system, on the 

other hand, can teach Spain how to better balance out present and projected infrastructure needs 

in order to avoid stranded assets in the future. In fact, France’s gas sector appears to be well endowed 

in terms of infrastructure. Even though it is ageing it is also sufficiently dimensioned.  

LNG infrastructures are underused in all three countries, but the case of Spain is particularly striking. 

This is due, at least in part, to past projections that extra infrastructure was necessary, and that one 

should build capacity ahead of demand. Demand was wrongly predicted to increase before the 2008 

and 2011 crises. Spain now has a problem of overinvestment in overcapacity (as shown by Castor and 

El Musel). The decision-making process that led to Spain’s current predicaments must be seen in 

contrast to the case of France, where the government-led contractors first built the terminal and then 

sold it to private investors, and not the other way around. Spain must therefore reconsider the 

decision-making process that is used to take or approve infrastructure-investment decisions. The 

process should be, for starters, a lot more transparent and thus accountable. 

France and the UK have achieved their infrastructure targets while maintaining a more balanced risk 

sharing between private investors, government, and consumers. Spain may have reached its gas 

infrastructure targets (although storage capacity remains low), but it shifted too much risk onto the 

final consumer: 40% of Spaniards’ energy bills are now tolls for maintenance, and sometimes the 

maintenance of mothballed facilities such as El Musel. This has led to a situation where Spain harbours 

the second highest energy bills in the EU. Spain should thus reconsider the balance of risks between 

private investors, government and consumers. Should the risk be borne by the consumer in future 

scenarios, then more extensive economic and environmental surveys must be needed, 

systematically, in order to avoid disastrous outcomes such as the one of El Castor. 

Given the gas demand outlooks in Europe, the IEA estimates that it is no longer necessary to exploit 

more fields or invest in more natural gas infrastructure. But several projects are still being designed 

in Spain, as we note. A more rigorous approval process for asset financing and risk-sharing is thus of 

the essence. In that respect, lock-in concerns must be raised. If countries such as Spain continue 

building natural gas and LNG infrastructure of questionable necessity, it will be harder to switch away 

from fossil fuels as most of these costs are sunk. In sum, investment projects must be tested with great 
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scrutiny in order to avoid locked-in fossil-intense outcomes. Remuneration related to natural gas 

infrastructure could at least be differenced from remuneration for new infrastructure, focused on 

sustainable development. French operators have deemed such measure to be overly complex but it 

may be necessary in Spain.  

Considering this, the implementation of incentives, and the promotion of system-wide flexibility, are 

needed to prepare the networks for an uncertainty-dominated scenario. While the French and British 

regulatory agencies seem to incorporate this into their frameworks, Spain’s system appears to lag, with 

only a few provisions added into the new 2021 model. Indeed, Spain’s regulatory system seems to be 

less up to speed in terms of net-zero, compared for instance to the UK. The UK’s regulatory system is 

more output driven: Gas is not simply seen as a bridge fuel as in Spain, which allows focus on 

developing an authentic low-carbon transmission system. 

 

In terms of renewable gases, biomethane can be transported and distributed through existing gas 

infrastructure. Mechanisms must be developed to regulate the possible injection of these renewable 

gases into the transmission system. Dedicated infrastructure in the transmission system to 

accommodate renewable flows could also be required should renewable gas quantities continue to 

increase. Of course, projections can be proved wrong by unexpected events, as it happened with the 

demand for natural gas after the 2008 and 2011 crises. Policymakers should be careful not to repeat 

the same mistakes of natural gas infrastructure with renewable gas infrastructure. Yet considering 

the shortage of biomethane and hydrogen supply facilities in Spain, infrastructure overcapacity is 

unlikely to happen at such an early stage of development.  

Still, goldrush-like overinvestment in hydrogen may pose future challenges if the aforementioned 

issues are not resolved quickly. For now, bad outcomes may be mitigated by allowing companies to 

coordinate better. Green provisions could become a more important component of vertical and 

horizontal agreements between industry stakeholders; network sharing, and third-party access 

could be more actively promoted, thereby increasing system-wide transparency; and co-investment 

schemes could be explored further, so that final consumers bear less risk. Agents must strive to 

resolve potential trade-offs between cooperation and competition, always bearing risk-sharing 

arrangements in mind.  

Investments in low carbon and renewable gases must also accompany investments in technologies 

such as CCUS and their implementation which require specific infrastructure. Regulatory incentives 

could thus develop a more holistic approach by prioritizing coherence over opportunity. Yet the 

careful allocation of present capital in light of future trends must not be overly delayed either. As 

nations strive to become climate neutral before 2050, delayed investment can be considered 

underinvestment. One can regret the lack of intermediate measures related to shortage of supply for 

renewable gas and its associated transmission and distribution capacity. As of 2021, the 

aforementioned issues are especially handled by Spain’s Ministry for the Ecological Transition and 
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the Demographic Challenge, but it should handle a bigger role for the national regulatory authority, 

the CNMC. 

There might be a trade-off between different policy objectives. Competition, implementation speed, 

coordination on EU level, and sufficient green infrastructure investment must all be obtained if nations 

truly wish to reach net zero by 2050. In such a scenario, bigger countries appear to be first movers, 

while coordination on EU level is still ongoing with policy deliverables due by January 2022. 

 

The next policy steps must aim to reduce emissions as fast and effectively as possible while 

minimizing deteriorations in usual policy objective dimensions. After all, regulation does not operate 

in a vacuum and should optimally be evaluated in the context of the government’s overall strategy. 

Crucially, there might be substitutability of different policy measures, in the sense that certain 

incentives can be set through regulation but also through taxes or subsidies.  

Overall, the following question appears to be of the essence: How should incentives or subsidies for 

investment facilitating the green transition be financed? On that matter, we have found that it does 

not make sense that the taxpayers pay for everything, since the society as a whole benefit from the 

transition, not just the gas consumers. On the other hand, letting only gas consumers pay would 

encourage a more wide-ranging switch to renewable electricity. Moreover, subsidies which are funded 

through the general tax base rather than through higher gas tariffs could prevent unnecessary price 

distortions across the electricity market. On that matter, having a greater share of the population to 

switch away from gas to electricity might be a good measure altogether. Perhaps it could be argued 

that the optimal switching mechanism would better be achieved through a carbon tax at levels equal 

to the externality created by the emission.  

Pilot experiments, such as Italy’s successful hydrogen-fuelled pasta factory pilot, or the UK’s H21 Leeds 

City Gate pilot, could be further explored in Spain. These experiments could involve both the 

transmission and distribution systems, although the latter has not been the focus of this report. Such 

measures would contribute towards making the Spanish system more output-focused, as well as 

increasing the country’s overall level of ambition in the face of the climate crisis.  

In order to fully harness the potential of the transition, gas-importing countries such as Spain, France, 

or the UK must move fast. First-movers will accrue bigger savings on foreign gas purchases and more 

investments in the national economy. For there is little scientific backing to the assumption that net-

zero commitments are a hurdle for investment and economic development. Research has shown quite 

the opposite: As fossil gas prices grow more volatile, the market for renewables will gain in stability, 

efficiency, and competitiveness, while contributing to economic growth. The role of government taxes 

and subsidies then, in the face of the transition, is to carefully manage a “Just Transition” in which 

no pockets of socio-economic misery are created along with stranded assets. Energy poverty is a 

major issue in Spain, and the climate transition must not contribute to exacerbate this challenge. 
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Our final observations concern the treatment of stranded costs which is an important political issue 

that must be resolved. Schematically, one can try to weight the arguments in favour or against the 

recovery of the entire cost by the infrastructure operators and their shareholders.  

One the one hand, it can be argued that infrastructure operators invested reasonably - in “good faith” 

- to build the infrastructure ahead of expected demand. Should that demand rise had materialized, the 

absence of these incremental capacity would have been presented as an investment failure and these 

operators would have been blamed for not having anticipated that rise. It is also fair to say that these 

projects and the associated expenditures were also approved in some way by the institutions 

governing the provision of the infrastructures (e.g., the sectoral regulatory agency and/or the ministry 

in charge of the energy sector) before they went forward. Therefore, if a project was approved by the 

authorities, the regulated firm usually claims that the project was implicitly backed and that the firm 

should earn a profit from that investment (this notion is often labelled the “regulatory compact”). 

Furthermore, one can argue that a failure to compensate the operator may adversely affect future 

investment decisions (e.g., in the future infrastructures needed to support the transition toward 

greener energy systems). If a regulator approves as prudent an infrastructure investment at the time 

of commitment and subsequently renege on that initial support, future investors will observe the 

authorities’ opportunistic behaviour and account for the associated risk by setting increased targeted 

values for the rate of return cost to be used in future projects. 

On the other hand, one can argue that the “regulatory compact” is nothing but an interpretation since 

nothing firmly establishes the existence of an obligation to compensate the operator. So, it is unfair to 

penalize ratepayers - i.e., infrastructure users - for the imprudent decisions of the regulated firm. In 

other words, “it takes two to tango” and the regulator is not the only responsible of the observed 

overcapacity. Moreover, one can argue that the risk of stranded assets has already been accounted for 

when setting the regulated allowed rate of return. That rate is usually substantially greater than the 

return obtained with a riskless venture. Lastly, fully compensating regulated firms for stranded assets 

may incentivize them to overstate their magnitude, thereby creating some form of “strategic gaming”. 

Against this background, implementing some form of monitoring to overlook the decision to classify 

an asset as stranded - e.g., in the form of a dedicated committee gathering regulatory experts, 

infrastructure users and academics – and forcing that committee to publicly disseminate its conclusion 

seems a sensible option to foster the public policy debates on these questions.  
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1 Introduction 

To keep global warming below 2ºC above pre-industrial levels, the European Union (EU) has committed 

itself to ambitious climate policy targets. By 2030, the EU aims to decrease its greenhouse gas (GHG) 

emissions by 55% compared to the 1990 levels. By 2050, the EU aims to be climate neutral, that is to 

run an economy that emits “net-zero” GHG, or to strike the balance between the amount of 

greenhouse gas produced and the amount of greenhouse gas removed from the atmosphere. 

Formally, the European Parliament endorsed the net-zero target in its resolution on climate change in 

March 2019 and a resolution on a European Green Deal in January 2020.1 Now, EU Member States are 

required to develop national long-term strategies on how they plan to achieve the net-zero emissions 

target. Such strategies may imply fundamental changes for the European economy. 

Energy supply is particularly at the crossroads. The European Commission (EC) indicates that the 55% 

GHG reductions aimed for by 2030 need to involve a substantially different energy mix.2 The share of 

green energy needs to increase while the share of brown energy has to decrease. Compared to 2015 

levels, the EC estimates that coal consumption has to be reduced by more than 70%, and oil and gas 

by more than 30%. In the next years, substantial policy action can thus be expected. Concrete policies, 

however, have not been defined yet in many member states. @MS/MS 

In this policy context, the future of fossil energy sources and its infrastructures is uncertain. Vast 

reserves of oil, gas and coal may never be extracted and become “stranded assets”. Around 80% of 

current coal, 50% of oil, and 30% of gas reserves may never be used (McGlade and Ekins, 2015).3 In the 

case of gas, technology advances and their adoption will determine whether there are alternative ways 

of using existing infrastructure to supply low-carbon and renewable gases, or whether those assets will 

also become redundant, or stranded. Major changes in the existing gas infrastructure might also be 

preceded by a transition phase, which is also highly uncertain. 

The existing gas regulatory framework was put in place during a phase of demand and emission 

expansion and thus will have to be adjusted for a regime in which emissions have to be reduced to 

meet the net-zero target. New investment into natural gas infrastructure may end up being 

encouraged by current regulation, but given the current climate policy objectives, soon amount to 

overinvestment. Stranded infrastructure assets pose a gigantic policy challenge to public regulators 

and governments, as gas infrastructure are characterised by long recovery periods.  

Another policy challenge is to encourage the investment in infrastructure that is necessary to deploy 

low-carbon energy sources. In the case of gas, low-carbon gases such as green hydrogen or 

 
1 European Commission. (2017, February 16). 2050 long-term strategy. 
https://ec.europa.eu/clima/policies/strategies/2050_en  
2 European Commission. (2020, September). Stepping up Europe’s 2030 climate ambition: Investing in a climate-
neutral future for the benefit of our people. https://ec.europa.eu/clima/sites/clima/files/eu-climate-
action/docs/com_2030_ctp_en.pdf  
3 McGlade, C., Ekins, P. (2015). The geographical distribution of fossil fuels unused when limiting global warming 
to 2 degrees C. Nature, 517: 187–190. 

https://ec.europa.eu/clima/policies/strategies/2050_en
https://ec.europa.eu/clima/sites/clima/files/eu-climate-action/docs/com_2030_ctp_en.pdf
https://ec.europa.eu/clima/sites/clima/files/eu-climate-action/docs/com_2030_ctp_en.pdf
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biomethane only make up 2% of the EU’s current energy supply. If low-carbon gases are to play a role 

in the future EU energy supply, infrastructure will need to be built from anew or adapted from existing 

gas infrastructure. Current regulation, however, was designed in the 1990s when most of the gas 

infrastructure was already built. It is an open question as to whether current regulation can encourage 

the infrastructure investments that allow low-carbon gases to take the role many envision them to 

play in a net-zero world – or whether there will be underinvestment. 

This report, commissioned by the European Climate Foundation, analyses the current gas 

infrastructure investments and if the current regulatory framework applicable to the Spanish natural 

gas industry encourages overinvestment in natural gas infrastructure and/or underinvestment into 

low-carbon gas infrastructure and, generally, if it is compatible with the long-term EU climate policy 

objectives. The focus is on the main transmission system infrastructure, and in particular the pipeline 

interconnectors, the LNG terminals, and the gas storage facilities, rather than on the distribution 

system, which is region-specific and would therefore require additional analysis.  

A careful analysis of the risk sharing in gas infrastructure investment projects is essential, as it appears 

that Spain’s largely underused infrastructure is the fruit of misled past investments that must be 

financed by the consumer. At the same time, the climate transition has serious implications for current 

economic regulation: it interacts with policies that require a phasing out of gas to prevent further 

deterioration to the planet’s ecological status. For this, we shall also explore the current perspectives 

on the role that biomethane and hydrogen could play in mitigating risks of asset stranding in the gas 

sector. 

 

The report is structured as follows. Section 2 provides an overview of how the gas industry works at 

the moment and how it may work in the future, and what are the different types of fossil, low-carbon 

and renewable gases. Section 3 describes the EU climate and energy policy objectives, after which it 

will review the status of gas supply and demand trends in Spain, France, and the UK. Section 4 

compares the gas-related infrastructure in these three countries. Flows shall be compared to 

maximum capacities in order to assess the suitability of current assets against present and future 

needs. This will enable us to discuss, in Section 5, what optimal investment into gas infrastructure 

should be, as well as the possibility of over- and underinvestment. Afterwards, Section 6 conducts a 

cross-country comparison of the regulatory regimes governing the provision of gas infrastructures in 

Spain, France, and the UK. We shall be especially interested in investment regulation; insofar as 

regulatory agencies create incentives that strive to guide investments towards specific policy 

objectives and preferences. Finally, Section 7 concludes and lists potential policy lessons. 
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2 Industry background 

The gas industry is vast and complicated. This section shall provide an overview of the industry, insofar 

as an understanding is useful for the following discussion. Section 2.1 deals with natural gas, a fossil 

fuel, and provides a concise presentation of its supply chains, both for interconnector pipelines and 

LNG as well as for gas storage. Section 2.2 introduces the low carbon gases, which are fossil gasses on 

which efforts are made to minimize impacts on the environment, and the renewable gases, whose 

impact on the climate are neutralised as they are produced from renewable energy. Section 2.3 

explains if and how the existing natural gas infrastructure can be reused to incorporate the low-carbon 

and renewable gases in the net zero scenario. 

2.1 Natural gas and its infrastructure 

Natural gas is a flammable gas that primarily consists of methane. It can be created from various 

processes, for instance, when layers of dead marine organisms are subjected to intense heat and 

pressure over thousands of years, or from organic sources (e.g., decomposing biomass). Natural gas is 

mainly consumed as a fuel by residential, commercial, or industrial users to obtain thermal energy. 

That consumption typically involves a combustion process that produces heat and carbon dioxide CO2. 

Natural gas can also be used as a raw material in industry (e.g., to produce fertilizers such as urea and 

ammonia, or petrochemicals such as methanol and its derivatives or olefins).  Finally, natural gas can 

generate electricity though “open cycles” and “combined cycles”: The former is based on a process in 

which gas is burned to spin the blades of a turbine that is connected to a generator, while the latter 

adds a mechanism where waste heat is made to boil water into steam, thereby fuelling a second 

generator. Thus, combined cycles tend to create more electricity than open cycles. 

We now briefly illustrate the natural gas supply chain, in Figure 1: 
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Figure 1: Stylized representation of a natural gas supply chain 

 

SOURCE: OWN ELABORATION. 

Natural gas had long been described as a regional energy source because the world’s natural gas 

market was segmented into quasi-autarkic macro-regions (e.g., North America, Europe, Asia-Pacific 

and Middle East) with little or no interactions among themselves. This has changed following the rapid 

growth of maritime trade in the form of LNG (+6.4% p.a. between 2000 and 2018) and the emergence 

of price-induced intercontinental spatial arbitrages. According to Bridge and Bradshaw, LNG trade 

already constitutes a globally integrated market like that for crude oil, as it is not bound by the fixed 

infrastructure of pipelines thus introducing much greater geographic flexibility to international gas 

trade.4 Still, in 2019, about three-quarters of natural gas worldwide is consumed in the country where 

it is produced.5 But the volume of gas-related cross-border trade has been growing rapidly. Between 

2000 and 2018, it has experienced a sustained growth exceeding 3% p.a., reaching a total of 934 billion 

cubic meters (bcm) in 2018. 

The largest gas deposits are located in Russia (Urenguoy and Yamburg) and at the border between 

Qatar and Iran (the so-called North Dome – South Pars field). The geological endowment of these three 

 
4 Bridge G., Bradshaw, M. (2017). Making a Global Gas Market: Territoriality and Production Networks in 
Liquefied Natural Gas. Economic Geography.  
5 It is useful to relate that figure to those of other forms of energy. In the case of oil, that figure is close to 50% 
which explains why oil is regularly described as a globally traded commodity (BP, 2019). For electricity, the 
statistics reported by the International Energy Agency indicate that the volume involved in international trade 
solely represents 3% of the global power consumption. 
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countries represents about 48% of the world’s proven reserves. Yet, that endowment does not 

necessarily mirrors the countries’ importance in global gas trade. For example, because of the 

international sanctions, Iran has so far not been able to develop the LNG exporting facilities needed to 

make the country a major exporter of natural gas. In contrast, the US that were about to commence 

importing LNG in the early 2000s has become an important exporter following the rapid expansion of 

the domestic production of shale gas.  

Europe imports natural gas from all over the world but Eurostat data reveal that the structure of EU 

imports is dominated by Russia (41% of the imported volume in 2019), Norway (16.2%), Algeria (7.6%) 

and Qatar (5.2%). Because of the depletion of its domestic resources, the EU came to be more reliant 

on imports. Over the years, European countries have developed large infrastructures in the form of 

long-distance international pipelines or LNG plants to satisfy the European growing appetite for gas.  

Natural gas can be imported into the national transmission system through cross-border 

interconnectors or LNG terminals. In the case of the former, international trade of gas can work by way 

of cross-border transmission. One prominent example of this pipeline system in Europe is the 

NordStream pipelines joining Russia and the EU, or the pipeline systems joining Algeria and Morocco 

with Spain which shall be examined at a later stage in the report. Gas moves through pipes thanks to 

a high-pressure system maintained by several compressor stations at regular intervals of 50 to 150km. 

These compressors can be fuelled by natural gas or involve electric-powered equipment. 

Natural gas can also be imported in the form of LNG using dedicated oceangoing cryogenic tankers. 

The LNG supply chain works as follows. From its raw form, natural gas is cooled to approximately -

160⁰C in a dedicated liquefaction plant. At that temperature, natural gas transforms from a gaseous 

state into a liquid at atmospheric condition, which divides its original volume by a factor of 600 and 

allows for easier and cheaper transportation.6 The obtained liquefied natural gas is then loaded on 

methane tankers in the country of origin, before being shipped abroad over very long distances. 

Tankers are offloaded at LNG plants in the importing country. The LNG can be stored inside the 

terminal’s tanks, until it is regasified by the system operator. This is a necessary step to return the 

natural gas to its original gaseous state which would then be injected into the pipeline network. 

Comparing the two importing options, pipeline cross-border transmission presents the advantage of 

not liquefying the gas, thus saving costs, energy and regasification infrastructure. The LNG system, on 

the other hand, can serve very long distances for which pipeline projects are no longer viable (e.g., 

between sources located in the Middle East and remote consumers in North-eastern Asia). LNG comes 

with the additional advantage of removing transit countries from the picture, and therefore reducing 

geopolitical pressure on the supply chain. LNG trading involves more capital-intensive projects, as they 

 
6 Liquefaction is a costly process that requires a considerable amount of energy: depending on the plant, up to 
10-14 percent of the feed gas is consumed to pre-treat and liquefy the gas. Furthermore, liquefaction plants are 
large, complex, and capital-intensive projects that requires capital expenditures measured in billion US$.  
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require setting up a supply chain from extraction to import, but they also enable for better price 

arbitration against the less flexible and less interconnected pipeline networks.7 

While there may be several distinctions between LNG terminals and pipeline-importing systems in 

terms of functioning, the corresponding gas supplies do compete against each other. Market 

liberalisation in the EU gas sector, induced by the Third Gas Directive, has improved competition 

between LNG- and pipeline-based importers (such as US shale, Russian and Qatari gas). This trend has 

been further reinforced by the EU’s prioritization of supply security which implied supplier 

diversification. Overall, the EU’s diverse infrastructure has enabled it to become a key player in the 

natural gas market, often as an absorber of excess supply, thanks to its chronic overcapacity issues.8  

Once imported, gas is transported across long distances through a transmission system which 

combines a possibly meshed network of high-pressure pipelines with a set of strategically placed 

compressor stations used to maintain the pressure and govern the flows of gas into the network. Gas 

flows its way from high-pressure areas to lower-pressure ones in the direction of a delivery point which 

can be: (i) an underground storage site, (ii) a large industrial gas customer, (iii) a gas-fired 

thermoelectric generator, or (iv) the gates of a local (usually municipal), low-pressure, distribution 

network connected to smaller end-users.9 Before entering a distribution network, gas is depressurized 

at pressure-reduction stations.  

In the northern hemisphere, space heating is an important use of natural gas, which explains why the 

consumption of natural gas exhibits important seasonal variations. As their magnitude largely exceeds 

the ones of the production sites, the gas supply chain requires the installation of dedicated storage 

facilities to deal with the differences in the observed patterns of production and consumption. Storage 

facilities can be classified into above or underground. Above ground storage solutions as the storage 

tanks associated with LNG facilities provide a temporary buffer between the supply and the 

consumption of LNG, but the storage volume is small. 

Underground gas storage can take many forms, but three main types of underground gas storage 

facilities are the following. First, gas can be stored in depleted gas fields. That option is usually the 

cheapest option. Indeed, the hydrocarbon extraction operations usually have provided the owners 

with a good knowledge of the geological and physical characteristics of the underground formation 

and the former extraction infrastructure can largely be re-used when converting these fields into 

storage sites. Second, natural aquifers (i.e., underground porous rock that is naturally full of water) 

can also be converted for storing gas. An important volume of gas (also named the cushion gas) must 

be injected to displace water from the porous medium and form a large gas bubble in that porous 

 
7 Schwimmbeck, R. (2008). Pipeline vs. LNG. Pipeline Technology Conference 2008.  
Baba, A., Creti, A., Massol, O. (2020) What can be learned from the free destination option in the LNG imbroglio? 
Energy Economics, 89, 104764. 
8 Henderson, J. (2019, October 13). Pipeline Gas Versus LNG – Increasing Competition in Europe and Asia. Natural 
Gas World.  
9 In some cases, gas can also flow through the transmission system towards an interconnection with an adjacent 
transmission network serving a neighbouring country/region. 
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medium filled with water. The desired storage movements are obtained using slow variations of the 

volume of that bubble. Compared with depleted fields, aquifers are usually more expensive to set up 

as the infrastructure must be developed from scratch. Finally, gas can also be stored into salt caverns 

- i.e., caverns dug out of underground layers of salt by injecting water into the salt, dissolving it and 

pumping the obtained brine solution out of the created cavern. The cavern can then be filled with 

compressed natural gas. The storage volume of a salt cavern is small compared with that of an aquifer 

storage or a depleted gas field, but the rates of injections (and withdrawal) are far higher because 

there are no volumes of water to displace.  

2.2 Low carbon and renewable gases 

To transit towards a less fossil-fuel dependent and, ultimately, carbon-neutral energy sector, fossil fuel 

gases will need to be substituted either by low carbon and renewable gases or by renewable electricity. 

Fossil gases could be made low carbon whenever efforts are made to minimize the associated 

environmental impacts in the form of CO2 or methane emissions. Natural gas, for instance, could be 

made low carbon when combined with carbon capture, utilisation, and storage (CCUS) to offset CO2 

emissions. As explained by the Intergovernmental Panel on Climate Change, CCUS is a process 

consisting of the separation of CO2 from the emissions stream of fossil-fuel combustion, transporting 

it to a storage location, and storing it in a manner that ensures its long-term isolation from the 

atmosphere.10 It works as follows: First, CO2 is captured from the relevant facilities, or directly from 

the air. Like the natural gas, it can then be compressed and transported by ship (Norway is currently 

experimenting with this) or by pipe to a designated storage facility. These facilities are usually 

onshore/offshore underground formations. Finally, the CO2 can be used for industrial purposes, such 

as feedstock, building materials, fuels and more. CCUS-related applications for natural gas have gained 

significant traction since the 2010s, according to the IEA.11 

Renewable gases are produced from renewable energy. Biomethane stands as the most prominent. 

Biomethane is produced by removing extra CO2 from biogas, which can in turn be obtained through 

the industrial decomposition of food, agricultural and household waste, or sludge from wastewater 

treatment plants.12 Biomethane can be injected into the transmission system, often even into the 

distribution networks, as a substitute for natural gas. More generally, biomethane also makes it 

possible to exploit and recycle organic waste. Figure 2 illustrates this process.  

 
10 IPCC. (2005). Carbon Dioxide Capture and Storage. Special Report. Cambridge University Press. New York.  
11 IEA. (2019). Putting CO2 to Use: Creating value from emissions.  
12 Depending on the input used to produce biomethane, the life-cycle emissions of greenhouse gases can differ 
substantially. We refer to the ICCT study of Zhou et al. (2021) for a comprehensive discussion on that life-cycle 
perspective. Zhou, Y., Swidler, D., Searle, S., Baldino, C. (2021) Life-Cycle Greenhouse Gas Emissions of 
Biomethane and Hydrogen Pathways in the European Union. International Council on Clean Transportation. 
Washington DC. 
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Figure 2: Production process of biomethane summarized 

 

SOURCE: OWN ELABORATION. 

Hydrogen can be considered fossil or renewable, as it has a wide range of emission intensities 

depending on how it was made.13 Grey hydrogen, for instance, is produced, through a technique called 

“steam-methane reforming,” from natural gas and other fossil fuels without capturing the released 

CO2. The process of steam-methane reforming involves the removal of sulphur content and other 

impurities by exposing natural gas with water vapour at high temperature and moderate pressure. 

Insofar as most of hydrogen is produced this way it can be considered low carbon but not renewable. 

Blue hydrogen is also low carbon, but at lower intensities than grey hydrogen, as it is produced from 

fossil fuel while capturing the released CO2 with CCUS.  

The only renewable hydrogen is called green hydrogen. It is produced from renewable electricity via a 

process called electrolysis. In the long term, the development of green hydrogen could prove a flexible 

energy vector, allowing the integration of surplus renewable electricity and the use of existing gas 

infrastructures. Probably further into the future, one may be able to combine green hydrogen with 

CO2 using the process of methanation to produce synthetic methane which can be injected inside 

pipeline networks given its similar composition.14  

Figure 3 details the supply paths for each main type of hydrogen. 

 
13 Balcombe, P., et al. (2018). The carbon credentials of hydrogen gas networks and supply chains. Renewable 
and Sustainable Energy Reviews. Vol. 91, pp. 1077-1088. 
14 From an environmental perspective, the origin of the CO2 used in the methanation process matters. If the CO2 
used in that process is captured directly from the air, the resulting synthetic methane qualify as carbon neutral. 
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Figure 3: Supply paths for grey, blue, and green hydrogen 

 

SOURCE: OWN ELABORATION.  

The production cost of hydrogen is expected to drop sharply over the next decade which makes  

hydrogen a very promising option for decarbonisation and reaching the net zero targets, especially in 

the EU.15 Indeed, green hydrogen reduces fossil fuel dependency, while also reducing dependency on 

imports, thereby contributing to energy security. It is a low-to-zero-carbon energy carrier that can be 

transported, stored, and consumed – offering an alternative to electricity storage capacity. Finally, it 

can make use of existing infrastructure for gas, heat, electricity, and transport to offset its high costs. 

Moreover, green hydrogen does not depend on the success or failure of other technologies such as 

CCUS. 

2.3 Adapting natural gas infrastructure for low carbon and renewable gases 

Existing gas-related pipeline infrastructure might be used to transport low-carbon gases, such as grey 

and blue hydrogen, but also renewable gases, such as biomethane and green hydrogen. In the case of 

biomethane, for instance, households would not have to change their cooking and heating appliances 

and would therefore avoid related switching costs. Moreover, biomethane can be blended with natural 

gas in the transmission system as the composition for biomethane is very close to that of natural gas.  

At present, biomethane production is predominantly supplied to the low-pressure distribution 

network. On these networks, the volumes of biomethane are supplemented with fossil methane 

originating from the high-pressure transportation network to supply local users. However, in case of a 

sizeable expansion of biomethane supply, some distribution areas can conceivably experience periods 

of marked excess supply (e.g., during the summer periods marked by low consumption levels for space 

heating purposes). To unlock the biomethane’s potential and allow its diffusion, investments would be 

necessary in the grid, and in the compressors, aimed at: (i) allowing the injection of the excess volumes 

 
15 Staffel, I., et al. (2019). The role of hydrogen and fuel cells in the global energy system. Energy & Environmental 
Science. Vol. 12, pp. 463-491. 
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into the high-pressure transportation pipelines, and (ii) reversing the direction of the flows observed 

on these infrastructures, as the renewable gases can be locally produced and thus require a change in 

the transmission system flows.  

Hydrogen may also be useful for households and industrial consumers gas-fired electricity production. 

However, for households, hydrogen usage would require a change in appliances: a 2017 study16 

estimates the cost of this transition for UK households to average around £3,000. That said, the cost 

and environmental performance of using hydrogen to provide each of the energy service consumed 

by household (e.g., space heating, cooking, water heating) still have to be weighed against alternatives 

(e.g., with renewable powered heat pumps in the case of space heating). In industry, similar appliance 

changes would also be needed but that change is supported by the lack of credible alternatives 

compatible with deep decarbonization objectives.  

Hydrogen can also be blended with natural gas (or biomethane) in existing gas pipes, which might 

provide opportunities for fostering experience and knowledge transfer in the transition.17 The blending 

of hydrogen in the natural gas network at a limited percentage can enable decentralised renewable 

hydrogen production (e.g., for electrolysers located at optimal production sites that are distant from 

consuming areas, a configuration that may hardly justify the construction of a dedicated hydrogen 

infrastructure). Yet, it is worth noting that the EC ambitions the creation of a dedicated backbone 

transmission infrastructure to support the deployment of hydrogen to high value applications such as 

industry or shipping.18 Adaptations of the network to accommodate hydrogen come at a high cost but 

if the hydrogen market grows sufficiently in size, it might prove to be an efficient policy pathway. 

 
16 Speirs, J. et al. (2017, July). A Greener Gas Grid: What are the Options? Sustainable Gas Institute. Imperial 
College London.  
17 In other words, a TSO can employ their know-how and capital in transporting liquids, which might otherwise 
become stranded human capital. 
18 European Commission. (2020) A Hydrogen Strategy for a Climate-neutral Europe. COM(2020) 301 final 
https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf    
 

https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf
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3 Policy scenario, current, and future trends 

This section describes the policy objectives as well as the current and future gas demand and supply 

trends that shape regulators and investors’ expectations about the future of natural gas and other 

gases. Subsection 3.1 describes the current policy scenario at the EU level. We will also describe the 

EU-level discussions on the future of the gas industry and its legal frameworks, as well as the open 

questions surrounding the EU’s strategy regarding fossil and renewable gases. These are, still, ongoing 

discussions. Subsection 3.2 should set the policy scenario in perspective against present and future 

trends for gas demand and supply at the EU level, thus covering trends and projections across the 

board. Subsections 3.3 and 3.4 shall go into the specifics of both supply and demand trends for the 

three particular countries object of this study: Spain, France, and the UK.  

3.1 The EU’s current policy context 

Over the past two years, the EC has been preparing legislation to achieve its emission reduction target 

by 2030 from 40% to 55% in 2020.19 Within the ‘Fit for 55’ policy package from 14 July 2021, the EC 

presented proposals for changes to regulation that affects the gas industry. Among others, it included 

an amendment of the Renewable Energy Directive, which raises the renewable energy target from 32% 

of the energy-mix by 2030 to 40%;20 and the Hydrogen and decarbonised gas market package, which 

proposes to develop the renewable and low carbon hydrogen market by facilitating the injection, 

transmission, and distribution of these gases in a cost-effective and energy-efficient way.21 Moreover, 

by January 2022, the European Parliament is due to adapt the 2009 Third Energy Package in the face 

of challenges posed by decarbonisation. 

The EU is also starting to ramp up financing of green infrastructure. First, on December 15, 2020, the 

EC adopted a proposal to adapt the Trans-European Networks for Energy (TEN-E) regulation22 and to 

align the framework with sustainability targets set by the Green Deal.23 The core aspect of the revision 

concerns revised conditions for accession to the EU projects of common interest (PCI) lists in cross-

border energy infrastructure. All future PCI projects, which benefit from fast-tracked development and 

 
19 European Commission. (2021, July 14). European Green Deal: Commission proposes transformation of EU 
economy and society to meet climate ambitions [Press release]. 
https://ec.europa.eu/commission/presscorner/detail/en/IP_21_3541  
20 European Commission. (2021). Proposal for a Directive of the European Parliament and of the Council on the 
promotion of energy from renewable sources. EUR-Lex. https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:52021PC0557  
21 European Commission. (2021, May 19). Hydrogen and decarbonised gas market package. 
https://ec.europa.eu/energy/topics/markets-and-consumers/market-legislation/hydrogen-and-decarbonised-
gas-market-package_en  
22 European Commission. (2013). Regulation 347/2013 of the European Parliament and of the Council on 
guidelines for trans-European energy infrastructure. EUR-Lex. https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A02013R0347-20200331  
23 European Commission. (2020). Proposal for a regulation 347/2013 of the European Parliament and of the 
Council on guidelines for trans-European energy infrastructure. EUR-Lex. https://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=CELEX:52020PC0824  

https://ec.europa.eu/commission/presscorner/detail/en/IP_21_3541
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021PC0557
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021PC0557
https://ec.europa.eu/energy/topics/markets-and-consumers/market-legislation/hydrogen-and-decarbonised-gas-market-package_en
https://ec.europa.eu/energy/topics/markets-and-consumers/market-legislation/hydrogen-and-decarbonised-gas-market-package_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02013R0347-20200331
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02013R0347-20200331
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52020PC0824
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52020PC0824
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subsidies from the EU, must strive to meet sustainability criteria and to follow the do-no-harm principle 

set out in the bloc’s Green Deal.24 Moreover, on the 21st of September 2021, the Executive Vice-

President for the European Green Deal, Frans Timmermans, and the Commissioner for Energy, Kadri 

Simson, presented three Energy Compacts, embodied in a set of commitments. Among other things, 

these new projects aim to analyse Europe’s regions potential in terms of decarbonisation, 

infrastructural transition, investment needs, as well as the promotion of green hydrogen across the 

board.25/ 26 

The EU’s overall strategy seems, indeed, to heavily invest in hydrogen as a possible low-carbon fuel. It 

attempts to develop hydrogen-based energy systems across the board. To that end, the following 

scenario is envisioned. As of 2021, mixing natural gas with a limited amount of injected hydrogen may 

provide an effective temporary solution to unlock the development of hydrogen production and 

promote carbon dioxide emissions reduction. Such infrastructure can be largely based on existing gas 

infrastructure. Current natural gas infrastructure should also be used for the transportation storage, 

and distribution of biomethane up to 2030. The scaled expansion of green and blue hydrogen and its 

consumption in industrial sites outside industrial clusters will require the establishment of a dedicated 

hydrogen transportation infrastructure enabling trans-European flows by 2040.  

Blue hydrogen in industrial clusters can in principle use existing networks and new pipelines. Before 

2030, the existing production of grey hydrogen must turn blue thanks to the installation of carbon 

capture capabilities at hydrogen production plants. Accordingly, the CO2 captured at these plants 

would be injected in a CCUS chain that consists in transporting and permanently storing the captured 

CO2 in an underground geological formation. At the same time, green hydrogen supply must ramp up 

fast. This would enable the EU to connect its industrial clusters with large new green hydrogen 

production locations close to large offshore wind and solar power production sites. Such regional and 

national hydrogen infrastructures must start to emerge by 2030, which means that planning must start 

now. Before 2040 these national backbones must be increasingly interconnected at a European level. 

Thus, by 2050, 1,700 TWh-worth of hydrogen would flow through the grid. Considering that most of 

the biomethane will be transported and distributed through existing gas infrastructure, this means 

that the EU requires at least 20% more pipeline capacity per unit of energy compared to natural gas.  

The European Parliament has recently voted to phase-out new natural gas projects from eligibility to 

be included in the PCI EU-wide system for 100% natural gas infrastructure projects, thus choosing to 

 
24 European Parliament. (2020). Legislative train schedule: Revision of the TEN-E regulation for energy 
infrastructure (REFIT). Retrieved September 29, 2021, from https://www.europarl.europa.eu/legislative-
train/theme-a-european-green-deal/file-revision-of-the-ten-e-regulation-for-energy-infrastructure  
25 European Commission. (2021, September 24). Energy Transition: Commission announces three Energy 
Compacts at UN High-Level Dialogue in New York [Press release].  
26 Moreover, the 1st to 12th of November COP26 set forth climate finance as a major item in the policy agenda. 
Developed countries are called upon to unlock the billions of investments required to successfully achieve global 
net-zero by mid-century.  

https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal/file-revision-of-the-ten-e-regulation-for-energy-infrastructure
https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal/file-revision-of-the-ten-e-regulation-for-energy-infrastructure
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promote projects that support blended mixtures of gas and hydrogen, carbon capture and storage.27 

The EU does not plan to completely phase-out natural gas by 2050, as it can still serve a purpose in 

areas where decarbonisation is difficult. Crucially, however, it shall no longer finance natural gas-

related projects, and thus shall no longer bear any risk in the place of industry investors, as it has done 

in the past. These elements shall be elaborated further in this report. 

3.2 EU natural gas supply and demand: past and future 

Natural gas plays an important role in the current EU’s energy mix. In 2019, it accounted for 29.4% of 

the EU’s primary energy consumption.28 Nevertheless, there is significant cross-country variation, as 

Figure 4 demonstrates.  

Figure 4: Share of natural gas in primary energy consumption, 2019 

 

SOURCE: OWN ELABORATION FROM EUROSTAT. (2019). 

 

 
27 European Parliament. (2021, September 28). Energy infrastructure: boost hydrogen and carbon capture, phase 
out natural gas [Press release]. 
28 Eurostat. (2019). Database - Energy [Dataset]. https://ec.europa.eu/eurostat/web/energy/data/database  
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Spain, displaying a 28.4% share of gas in its primary energy consumption, is relatively close to the EU 

average. The UK, instead, reaches 42.8%, making it the 3rd most gas-intensive economy. France, on the 

other hand, has a lower intensity of gas, averaging 17.8%. 

Let us now analyse the evolution of the EU-28 gas supply and demand during the period 1970-2019. 

Figure 5 provides a compact illustration of the European context during that period as it details the 

time-path of the EU’s imports vs. the EU’s domestic outputs. On this diagram, the diagonal lines are 

iso-demand curves and the rays from the origin represent iso-shares curves for the shares of imports 

relative to the total consumption, i.e., the sum of domestic production and imports.  

Figure 5: Evolution of gas supply and demand for the EU-28  

 
SOURCE: OWN ELABORATION BASED ON DATA REPORTED IN BP. (2020). STATISTICAL REVIEW OF WORLD ENERGY.  

NOTE: ON THIS DIAGRAM, THE DIAGONAL LINES ARE ISO-DEMAND CURVES FOR THE EU-28 AND THE RAYS FROM THE ORIGIN 
REPRESENT ISO-SHARES CURVES FOR DOMESTIC PRODUCTION. 

As shown by the figure, in the last two decades, EU gas supply has been primarily served through 

imports (over 60%) as the EU’s domestic gas production has been continuously declining. Furthermore, 

the EU relies on a few large foreign suppliers such as Russia’s Gazprom, Algeria’s Sonatrach or Norway’s 

Equinor for their imports. Because of that dependency, concerns regarding the security of foreign gas 

supplies, the risk of supply disruptions, or the possible exertion of market power by firms operating 

outside the EU’s jurisdiction regularly resurface in Europe. 
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As we can see, the bloc has experienced flattening gas demand figures over the last fifteen years. That 

situation displays a sharp contrast with the rapid expansion path that was observed during the period 

1990-2004. Demand in fact decreased during the period 2011-14, coinciding with the time of the 

European debt crisis. But it had almost returned to pre-crisis levels in the years until 2019. According 

to IEA projections, EU gas demand will, however, stabilise in the next five years.29 Globally, it is 

projected to peak in 2037.30 Even though gas is expected to remain a fast-growing fossil fuel globally,31 

its role (i.e., its demand) in the transition to a low-carbon economy remains uncertain. 

Figure 6 below illustrates the IEA’s projections of natural gas demand in three specific scenarios, as 

compared to the current trend (in red). In the Stated Policies Scenario (STEPS), only of policies that are 

currently in place or have been announced by governments are considered. The Announced Pledges 

Case (APC) assumes that all announced national net zero pledges will be successfully achieved on time. 

Finally, the Net Zero scenario represents IEA’s harshest policy package that could successfully curb 

climate change. We note that current policies regarding natural gas are utterly insufficient to prevent 

ecological collapse. However, gas demand is still projected to decrease in such a business-as-usual 

scenario (because of both energy efficiency gains and the rise of renewable energy sources that 

partially displace gas-fuelled generation in the power sector). Moreover, should governments 

implement a stricter regulation of the fossil gas industry, then demand projections for natural gas 

display an even sharper decline, reaching 59.8 bcm per year in the APC scenario, and 57 bcm per year 

in the Net Zero scenario.32  

 
29 IEA. (2020). 2021-2025: Rebound and beyond. 
30 McKinsey & Co. (2021). Global gas outlook to 2050. 
31 BP. (2019). Statistical Review of World Energy. 
32 The present analysis is based on the outlook published by the International Energy Agency. Yet, it is important 
to stress that the projected decline of the European demand for natural gas is not specific to the IEA. For example, 
a similar trend is also observed in the Reference Scenario 2020 published by the European Commission in July 
2021. That projection mirrors the National Energy and Climate Plans (NECPs) of the Member States and is based 
on the detailed modeling tool named PRIMES. Compared to the 2020 level, the results indicate that the final 
consumption of natural gas will be 9.2% lower in 2030 and 16.3% lower in 2050 (see: 
https://energy.ec.europa.eu/data-and-analysis/energy-modelling/eu-reference-scenario-2020_en). 

https://energy.ec.europa.eu/data-and-analysis/energy-modelling/eu-reference-scenario-2020_en
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Figure 6: Natural gas demand projections in the EU 

 

SOURCE: IEA. (2021). WORLD ENERGY OUTLOOK 2021.  

Future policy action undoubtedly will have a major impact in the future role of the natural gas. 

Projections seem to favour a phasing-out of gas, especially in light of ecological concerns. But a 

perception persists that natural gas still has an important role to play in the climate transition, seen as 

a bridge fuel – or a lesser evil in the face of coal or oil. In the past, gas demand has often been 

overestimated by the industry and by the European Commission (EC). Indeed, Third Generation 

Environmentalism (E3G) showed that many 2005 projections of what gas demand would be by 2015 

were overestimated by 23%.33 Doubtlessly, the two major crises (2008 and then 2011) endured by the 

EU in that period constituted unprecedented shocks to energy consumption patterns.  

Nevertheless, this means that investors’ expectations can sometimes be wrong, and lead to inefficient 

decisions. Spain, for instance, has built impressive infrastructures for its gas industry, sometimes by 

shifting all risk to the consumers, and yet it barely makes use of its full potential as we shall see later 

in this report. In order to bring clarity into this situation, it is important for us now to compare demand 

projections with other rationales influencing investment decision-making. It shall enable us to 

understand how regulation can guide investors towards more sustainable decisions.  

3.3 Gas demand in Spain, France, and the UK 

This section shall look at demand or consumption trends for natural gas in Spain, France, and the UK. 

As it shall be explained, these three countries display marked heterogeneity, most notably in terms of 

consumption structure and volume. 

Gas consumption has followed a stable or decreasing trend for a few years in Spain, the UK, and France. 

Figure 7 describes the aggregate, and per-capita, gas consumption of each country, in billions of cubic 

 
33 E3G. (2015, June). Europe’s Declining Gas Demand. Trends and Facts on European Gas Consumption.  
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meters (bcm) and million cubic meters (mcm) per capita, respectively, over the last twenty years. 

Consumption numbers include the gas used by industry, electricity, transport, residential, commercial, 

public services, agriculture/forestry, and fishing.  

Figure 7: Gas consumption in Spain, France and the UK 

 

 

SOURCES: GAS CONSUMPTION DATA PROVIDED BY CEDIGAZ, POPULATION DATA BY THE UN. 

We can observe that the pattern of consumption is different in each country. In Spain, gas consumption 

increased significantly since the mid-1990s until the great financial crisis in 2008. It has remained 

relatively stable since. Gas consumption in France has been relatively stable over the last 25 years. 

Finally, in the UK, gas consumption has decreased significantly since 2010.  

Error! Reference source not found. displays the gas consumption structure in the three countries. 
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Figure 8: Gas consumption structure in Spain, France, and the UK 

  

 
SOURCE: IEA. (2018). GAS 2018: ANALYSIS AND FORECASTS TO 2023. 

Note that in Spain, the residential and commercial sectors consume relatively little gas. Also, there has 

been an increase in gas usage to produce electricity up until the 2008 financial crisis, at the expense of 

the industrial sector’s share. Since then, it has decreased steadily, and it may decrease further with the 

upcoming introduction of renewable technology across electricity production activities. In France, the 

picture is quite different. The French industrial sector consumes relatively more than in the UK, but a 

small but increasing fraction of gas is used to produce electricity. There has been a reduction of gas 

usage for commercial purposes in France. As for the UK, since the 1990s, residential consumers 

represent a decreasing share of gas usage while the relative consumption of the gas-fired electricity 

plants have been rising. Most recently however, the overall proportions have remained relatively 

stable. 

3.4 Gas supply in Spain, France, and the UK 
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This section will describe the supply structures for Spain, France, and the UK. As countries pursue Net 

Zero targets, the role of the fossil gas in the energy mix is re-examined. This is especially the case for 

the UK, and to a lesser degree Spain: Natural gas accounts for close to half of the UK’s energy supply. 

It averages at about a quarter for Spain, while it is less significant for France, a country more reliant on 

nuclear energy.34 Figure 9 below, shows the domestic production of each country in bcm. The 

production of France and Spain can be considered negligible. Moreover, even though the UK is the 

only real producer of natural gas between all three countries, thanks to its north-eastern offshore 

fields, its domestic production has been decreasing since the early 2000s.  

Figure 9: Domestic gas production 

 
SOURCE: CEDIGAZ. 

Natural gas imports have thus gained significant traction over the past decades, thanks to both the 

development of new technologies and the international trade networks. Indeed, LNG- and pipeline-

based trade have been growing steadily, as the EU trends for domestic production have been declining 

as imports have come to replace it. Today, most of the EU’s natural gas is imported. However, 

countries’ import structures differ significantly in terms of source region, as well as in terms of import 

method: LNG or pipe. In order to delve deeper into this issue, Figure 10 provides a decomposition of 

the imports of each of the three countries, divided into imports by pipe and LNG and by region of origin 

(Africa, CIS, Europe, Central and South America, Middle East, and North America).  

 
34 IEA. (2020). World Energy Outlook. 
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Figure 10: Gas imports by source region in Spain, France and the UK (2019) 

 

SOURCE: OWN ELABORATION FROM CEDIGAZ DATA.  

In contrast to the UK and France, the imports from Spain make mostly use of LNG terminals. Algeria is 

the country’s principal supplier of natural gas, with France coming second as it enjoys a connection 

with Spain across the Pyrenees. French imports are, instead, carried mainly via pipeline from Norway 

as well as from Russia. Most of the UK’s pipeline imports come via the Langeled pipeline from Norway, 

while another big share passes through the Bacton-Zeebrugge interconnector with Belgium. Across the 

board, in terms of LNG, much of the gas comes from the Middle East, and in particular from Qatar. 

Russia and Algeria also represent a significant portion of importing flows by way of LNG. 

Error! Reference source not found. shows the role played by LNG imports relative to domestic 

production and pipeline-based trade in these three countries for the period 1990–2019. On these 

diagrams, the solid line detail the time-path of: (i) an aggregate of the domestic production and 

pipeline net imports (on the x-axis); and (ii) the LNG net imports (on the y-axis). The thin, grey-

coloured, dotted diagonal lines are iso-demand curves, and the dashed lines in blue are rays from the 

origin that represent iso-shares curves for LNG imports. It appears that Spain has come to become 

more and more dependent on LNG flows over since 2016, its share peaking at close to 45% in 2019. 

Nevertheless, the recent spike in LNG-related activity can be observed across the three countries. 
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Figure 11: Evolution of LNG imports in Spain, France and the UK (bcm) 

France UK 

  
 

Spain 

 
SOURCE: OWN ELABORATION BASED ON ANNUAL DATA REPORTED BY CEDIGAZ.  

NOTE: THE Y-AXIS REPRESENTING LNG NET IMPORT ARE IDENTICAL FOR THE THREE COUNTRIES. FOR FRANCE AND THE UK, THE X-AXIS REPRESENTING 

DOMESTIC PRODUCTION AND NET PIPELINE IMPORTS DOES NOT START AT 0. 

3.5 Summary. Policy scenario, current and future trends 

By January 2022, the European Parliament is due to adapt the 2009 Third Energy Package to deal with 

challenges posed by decarbonisation. This decision is to be made in accordance with past and future 

trends for natural gas in the EU and will have major implications for industry regulation. Moreover, as 

it moves towards decarbonisation, most notably through the development of green hydrogen, future 

EU action may profoundly affect the gas industry across the board.  

Regarding the three countries of interest here, Spain, France, and the UK, several facts can be drawn 

from this section. Spain is relatively close to the EU average in terms of the role gas plays in its 
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economy. In the UK, natural gas accounts for almost half of its primary energy consumption, making it 

the 3rd most gas-intensive economy in the EU-28. France, on the other hand, has a lower intensity of 

gas as the country’s energy mix is characterised by the presence of large share of nuclear power. The 

intensity of gas in the economy shall be following a decreasing trend for each of these countries, says 

the IEA, for example, as electricity-generation moves progressively away from natural gas.  

Overall, this decrease shall mainly affect imports as domestic production of natural gas in the EU has 

been reduced significantly over the past decades. Moreover, we have shown that the importers of 

interest for Spain, France, and the UK are mainly Algeria, Russia, Qatar, and Norway. This has significant 

implications for import-related infrastructure, such as LNG terminals and cross-border 

interconnectors. It also affects gas storage, as a countervailing factor to seasonal variation and 

international arbitrage by the industry players. The following section shall go into further detail about 

each of these issues.  
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4 Gas infrastructures: a cross-country comparison 

The previous section shows that the consensus regarding the future of natural gas in Europe has 

changed significantly since the 2008 crisis. Indeed, the then-projected strongly growing demand trends 

used to evaluate the infrastructure projects decided in the 2000s have not materialized. These demand 

projections were largely extrapolated from business-as-usual scenarios based on the situation 

prevailing in the end-1990s and early-2000s. However, a series of profound changes have affected the 

European gas scene.35 European demand for natural gas crashed after the great financial crisis and, 

while it has recovered since then, it is now projected to stabilise by 2025, and decline thereafter. Thus, 

one can suspect the projected demand levels historically used to prompt the construction of the 

infrastructures to largely overshoot contemporary consumption figures.  

To examine it, we now relate the contemporary demand levels in Spain, France, and the UK to the 

installed capacities of the existing gas infrastructures (i.e., interconnectors, LNG terminals and gas 

storage facilities). This will enable us to better understand the motives and ends of the regulatory 

frameworks that have been adopted by each of those countries.  

4.1 Pipeline infrastructure and cross-border interconnectors 

Spain 

The Spanish gas pipeline system is composed of a 11,369 km primary network and a 13,361 km 

secondary network.36 There are two gas transmission system operators (TSO) in Spain: Enagas and 

Reganosa.  

Enagas is the main TSO with more than 95% market share. The main institutional shareholder is the 

state-owned SEPI (Sociedad Estatal de Participaciones Industriales) which holds 5% of Enagas; the rest 

of the shares being bought and sold freely.  

The second TSO, Reganosa, manages the network in the north-western quarter of Spain. It is 85% 

owned by Reganosa Holdco (60% Grupo Tojeiro, 29% Xunta de Galicia, 11% Sonatrach) and 15% by 

Sojitz Corporation (Japanese trading company).37 The pipeline system managed by Reganosa is made 

up of 130 km of pipeline network. This network is directly linked to the Mugardos LNG terminal. 

Figure 12 maps the Spanish transmission system, as well as its major connecting points (LNG or 

pipelines) to foreign markets. LNG terminals are marked in blue. European cross-border 

 
35 A non-exhaustive list certainly includes: the effects of the economic downturn and its long-run impact on 
energy demand, the structural changes of the European economy and the decline of energy-intensive industrial 
activities (e.g., iron and steel and the chemical and petrochemical sectors), the rapid diffusion of renewable 
energy sources displacing gas-fuelled baseload generation in the power sector. 
36 Enagas. (2019). Informe del Sistema Gasista Español. 
37 Reganosa. (2018). Annual Report. 
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interconnectors are marked in yellow. Finally, foreign cross-border pipeline interconnectors are 

marked in red. 

Figure 12: Spain's gas transportation infrastructure 

SOURCE: GAS INFRASTRUCTURE EUROPE. (2021). 

Two major investment projects have been further discussed in recent years by Enagas: The 

development of new gas connections between Spain and France (the €3.1 billion MidCat project 

between Midi and Catalunya, and Step, a pipeline €290 million project crossing through the East 

Pyrenees). As of 2021, both projects have been postponed.  

As shown by Figure 12, Spain disposes of interconnectors for its transmission system with Algeria, 

France, Portugal, and Morocco. Figure 13 illustrates their average capacity usage rates for 2019.  
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Figure 13: Usage rate of gas import pipelines in Spain, % (2019) 

  

SOURCE: OWN ELABORATION FROM ENTSOG AND IEA DATA. 

Two gas pipelines connect Spain with France at Larrau and Biriatou, in the Pyrenees. Usage of this 

interconnection with France is mainly flowing into Spain, and not the other way around,38 and only 

Larrau offers an import capacity to the Spanish economy, of around 7.6 bcm/year.39 Moreover, 

commentators observe that gas flows between the Pyrenees suffers from a lack of optimization in the 

investors’ arbitrage capacity between either market – price differences are considerably higher than 

what can be observed in Spain’s southern connections.40/41 Indeed, IEA estimates show that the 

Almeria interconnector (Medgaz), that joins Spain with the Algerian supply, enjoys the highest use 

rate, averaging 6.4 bcm of inflows for the year of 2019.42 The Maghreb-Europe interconnection, across 

the strait of Gibraltar, is also significant but sees less usage recently and is subject to geopolitical 

pressure as Algeria’s relationship with Morocco evolves.43  

France 

Figure 14, below, maps the French transmission infrastructure as well as its major connections with 

foreign markets, be them LNG- or pipeline-related. There are two gas transmission system operators 

(TSO) in France: GRTgaz and Téréga. GRTgaz, a direct descendant of the former state-owned Gaz de 

France, was created in January 2005. It is 75%-owned by Engie, a French industrial energy group in 

which the State is a major shareholder, and by a public consortium consisting of an insurance company 

 
38 CRE. (2018, July). Electricity and gas interconnections in France.  
39 European Commission. (2018, July). Integration of the Iberian Peninsula into the internal energy market.  
40 CRE. (2016, June). Les interconnexions électriques et gazières en France. 
41 Heather, P. (2019, March). “A Hub for Europe” The Iberian promise? The Oxford Institute for Energy Studies. 
42 IEA. (2021, June). Gas Trade Flows, available at https://www.iea.org/data-and-statistics/data-product/gas-
trade-flows  
43 Rashad, M., et al. (2021, October 25). Algeria to end gas supplies to Morocco; supply Spain directly. Reuters.  
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(CNP) and the Caisse des Dépôts et Consignations (a French public financial institution). Recently, the 

latter consortium bought part of Engie’s shares in GRTgaz, thus increasing its participation to 39%.44 

Figure 14: France's gas infrastructure 

SOURCE: GAS INFRASTRUCTURE EUROPE. (2021). 

The pipeline system managed by GRTgaz covers the whole of France except the south-west. It is made 

up of (i) a main system 7,904 km long: the largest arteries (diameters from 400 mm to 1,200 mm and 

pressures from 67.7 to 95 bar, or even higher at certain points) and (ii) a regional network, 24,623 km 

long: smaller diameter pipelines (80 mm to 400 mm; pressure from 16 to 40 bar) to supply industrial 

customers and public utilities. 

 
44 CNP Assurances. (2021, July 30). La Caisse des Dépôts et CNP Assurances augmentent leur participation au sein 
de GRTgaz [Press release]. https://www.cnp.fr/le-groupe-cnp-assurances/newsroom/communiques-de-
presse/2021/la-caisse-des-depots-et-cnp-assurances-augmentent-leur-participation-au-sein-de-grtgaz  

https://www.cnp.fr/le-groupe-cnp-assurances/newsroom/communiques-de-presse/2021/la-caisse-des-depots-et-cnp-assurances-augmentent-leur-participation-au-sein-de-grtgaz
https://www.cnp.fr/le-groupe-cnp-assurances/newsroom/communiques-de-presse/2021/la-caisse-des-depots-et-cnp-assurances-augmentent-leur-participation-au-sein-de-grtgaz
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The second TSO, Téréga, once called TIGF from 1 January 2005 until 4 April 2018, manages the network 

in the south-western quarter of France. Previously a subsidiary of Total, Terega is now owned 40% by 

Snam (Italy's main natural gas transmission company), 31.5% by GIC (Singaporean sovereign fund), 

18% by EDF and 10% by Predica (a French insurance company). The pipeline system managed by Teréga 

is made up of 5,135 km of pipeline network (with diameters ranging from 50 mm to 900 mm), i.e., 

15.8% of the French gas transmission pipeline network. 23% of the total volume of national natural 

gas transits through this network, at a pressure of between 20 and 79 bar.  

As shown by Figure 14, there are several interconnectors in France, mainly with Belgium, Germany, 

Switzerland, and Spain. Their usage rates are shown in Figure 15 below. We observe low usage rates 

for the interconnection with Germany, Obergailbach.45 On the other hand, the Belgian connections 

(Dunkirk and Tainsières) enjoy a higher-than-average use-rate. Flows with Spain are mostly exports, so 

the average capacity rates observed in Pirineos is boosted by outgoing flows. 46 

Figure 15: Usage rate of gas import pipelines in France, % (2018) 

 

SOURCE: CRE. (2018). 

UK 

Figure 16 maps the transmission infrastructure in the UK as well as its major interconnections. The UK 

gas transmission system represents a 284,000 km gas pipeline network.47 National Grid, a for-profit 

private company, is the sole TSO. As we can observe, most of England is covered by the transmission 

system, but this coverage is less impressive in Wales and Scotland. Several entry-points for pipes are 

 
45 Crampes, C., Léautier, T. (2016, December). Interconnections. Toulouse School of Economics. 
46 IEA. (2019). Gas Trade Flows, available at https://www.iea.org/data-and-statistics/data-product/gas-trade-
flows  
47 Policy and regulatory programmes. (2021). Ofgem. Retrieved October 5, 2021, from 
https://www.ofgem.gov.uk/energy-policy-and-regulation/policy-and-regulatory-programmes  
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readily available, as the UK gas market is deeply connected to continental trade flows as well as 

offshore production sites located either in domestic or Norwegian waters.  

Figure 16: The UK’s gas infrastructure 

 

 SOURCE: GAS INFRASTRUCTURE EUROPE. (2021). 
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The UK’s national transmission system has several interconnections with foreign markets, the biggest 

of which are Norway (the Langeled Pipeline) and Belgium (the Bacton-Zeebrugge interconnector). As 

shown in Figure 17, these two interconnections have similar rates of utilization relative to maximum 

capacity. And as we will show in the next subsection, there are significant differences with the LNG-

related capacities. Indeed, it has already been seen in section 3, all the UK’s pipeline-based imports 

are coming from Europe, while LNG covers long-distance imports, such as flows from the Middle East, 

Russia, or the US. 

Figure 17: Usage rate of gas import pipelines in the UK, % (2019) 

 

SOURCE: SÖNNICHSEN, N. (2019). 
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4.2 LNG infrastructure 

Spain 

Today, Spain is the European leader in the number of LNG infrastructures, tank storage, and 

vaporization capacity. The technical characteristics of its regasification plants are shown in Table 1:  

Table 1: Technical characteristics of Spain’s LNG plants 

Plant Vaporisation capacity 
(bcm/year) 

LNG Storage 
n tanks| m3 LNG 

Start-up date  Status 

Barcelona 17.1 6 760,000 1968 Operating 
Huelva 11.8 5 619,500 1988 Operating 

Cartagena 11.8 5 587,000 1989 Operating 
Bilbao 8.8 3 450,000 2003 Operating 

Sagunto 8.8 4 600,000 2006 Operating 
Mugardos 3.6 2 300,000 2007 Operating48 
El Musel 8.8 2 300,000 Completed in 2013 Mothballed 
Tenerife 1.3 1 150,000 - Cancelled 

Gran Canaria 1.3 1 150,000 2027 Delayed 
Puerto de la Luz - - - 2023 Planned 

Total in operation 61.9 25 3,316,500   
SOURCES: KING & SPALDING. (2018). AN OVERVIEW OF LNG IMPORT TERMINALS IN EUROPE.;  

ENAGAS. (2019). INFORME DEL SISTEMA GASISTA ESPAÑOL.; GIIGNL. (2020). 

Six LNG import terminals are operational in mainland Spain, while El Musel being mothballed. El Musel 

is an interesting case of failed investment by the Spanish government. Indeed, this investment worth 

over €300 million was constructed from 2008 to 2011. However, in 2012, activity was outlawed by the 

government, for various reasons that shall be explored later in the report.49 

The country’s systems operator, Enagas, was also due to develop two new regasification plants in the 

Canary Islands: one in Gran Canaria and another in Tenerife. The first has been delayed until further 

notice,50 while Tenerife has experienced huge delays in its construction.51 In 2015, the Supreme Court 

of Spain issued a ruling resulting in the project construction to be halted. This decision was supported 

by the CNMC, Spain’s regulatory agency, as it oversees investment plans. The decision upheld an 

application by local ecologists that argued that the full environmental assessment of the project was 

not completed before plans were approved. Gascan appealed this decision, but it was rejected in 2018. 

Instead, another project was given the green light in the Canary Islands, in the Puerto de la Luz. It is a 

€90 million project that outpaces Enagas’ two aforementioned projects in the region.52  

 
48 There are three proposed projects with operational start dates in 2020, 2022, and 2023. 
49 Global Energy Monitor. (2021). El Musel LNG Terminal. https://www.gem.wiki/El_Musel_LNG_Terminal  
50 Global Energy Monitor. (2021). Gran Canaria LNG Terminal. 
https://www.gem.wiki/Gran_Canaria_LNG_Terminal  
51 Global Energy Monitor. (2021). Tenerife LNG Terminal. https://www.gem.wiki/Tenerife_LNG_Terminal  
52 Global Energy Monitor. (2021). Puerto de la Luz LNG Terminal. 
https://www.gem.wiki/Puerto_de_la_Luz_LNG_Terminal  

https://www.gem.wiki/El_Musel_LNG_Terminal
https://www.gem.wiki/Gran_Canaria_LNG_Terminal
https://www.gem.wiki/Tenerife_LNG_Terminal
https://www.gem.wiki/Puerto_de_la_Luz_LNG_Terminal
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Figure 18 describes the overall percentage weekly capacity utilization over years. Regasification 

capacity in Spain is allocated by way of regulated Third-Party Access provisions, as enforced by the 

CNMC and endorsed by the EC. Thus, unused primary capacity is offered on a bulletin board by the 

relevant TSO, Enagas. Regulation applies to all terminals in Spain and it further covers transhipment, 

trucking, storage, and more. These elements shall be further elaborated in the regulation section. 

Figure 18: Spain's regasification capacity use rate 

 
NOTE: THIS BOXPLOT REPORTS THE DESCRIPTIVE STATISTICS OF THE WEEKLY UTILIZATION RATES OBTAINED BY DIVIDING THE WEEKLY VOLUME 

REGASIFIED AT SPANISH TERMINALS BY THE COUNTRY’S WEEKLY CAPACITY. FOR THE LATTER, A PROXY HAS BEEN USED: THE ANNUAL NAMEPLATE CAPACITY 
OF SPAIN’S TERMINALS DIVIDED BY 52. 

Figure 19 compares the average production with the nominal capacity of each of the Spanish terminals 

in operation as of 2019. Capacity use rate in 2019 (i.e., before COVID-19) averaged 35.8%, varying from 

14% (Cartagena), to 77% (Bilbao). Most of the plants are thus underused and El Musel is switched off.  

Figure 19: Production and capacity of LNG terminals in Spain, 2019 

 
SOURCE: ENAGAS. (2019). EL SISTEMA GASISTA ESPAÑOL. 
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As shown previously, the great financial crisis was a turning point for Spanish gas consumption. 

Combined with the decisions of new investments in 2008 for the 2008-2016 period, this led to a 

decrease in the percentage of infrastructure utilization. As a result, the government adopted in 2012 

measures to freeze non-vital investments. The commissioning of El Musel LNG plant (ordered in 2007) 

was thus delayed until further notice. Indeed, in 2012 the terminal was mothballed following a 

governmental decree to save up to $88 million in regulated costs on annual basis, to tackle the deficit 

of the Spanish gas system. 53‘54 Although it remains hard to confirm, a recovery in gas demand could 

lead to a restart in operations in this terminal.55 

The now dormant El Musel LNG terminal is one example of this strategy. In March 2017, the Port of 

Gijon Authority approved the use of El Musel as a refuelling facility, allowing it to supply LNG to ships. 

This decision was opposed by local political groups, who believed that such use would violate the 

court’s previous decision. At the same time, new environmental regulations require ships to fuel their 

engines with natural gas, thus boosting the plant’s prospects as a refuelling station. Since November 

2019, the Spanish National Port Authority has actively lobbied to permanently convert the El Musel 

terminal for this specific purpose. Also, in 2021, The CEO of Enagas, Marcelino Oreja, stated that El 

Musel will be used for LNG storage. One could further argue that in the future, with the necessary 

adjustments, El Musel could be a gateway facility for hydrogen too.  

France 

France is also one of the countries with more LNG infrastructures and large storage and vaporization 

capacity in Europe. Four LNG import terminals are operational in the French gas system. LNG terminals 

represent around 34.4 bcm/year of entry capacity to the transmission network. The technical 

characteristics of the regasification plants are detailed in Table 2:  

Table 2: Technical characteristics of France’s LNG plants 

Plant Vaporisation capacity 
(bcm/year) 

LNG Storage 
n tanks| m3 LNG 

Start-up date Status 

Dunkerque 13.1 3 600,000 2017 Operating 

Fos Cavaou 8.3 3 330,000 2010 Operating 
Fos Tonkin 3 1 80,000 1972 Operating 

Montoir-de-Bretagne  10.1 3 360,000 1980 Operating 
Verdon-sur-mer - Up to 3 495,000 - Cancelled 

Total in operation 34.4 10 1,370,000   
SOURCE: GLOBAL ENERGY MONITOR. 

 
53 Government of Spain. (2012, March). Boletín Oficial del Estado: Disposición 4442. 
54 Offshore Energy. (2012, April 24). Enagas: Musel LNG Terminal to be Mothballed After Completion, Spain. 
https://www.offshore-energy.biz/enagas-musel-lng-terminal-to-be-mothballed-after-completion-spain/  
55 El déficit tarifario en el sector del gas natural: qué es, consecuencias y solución. (2019, March 6). Energia y 
Sociedad. https://www.energiaysociedad.es/manenergia/6-4-el-deficit-tarifario-en-el-sector-del-gas-natural-
que-es-consecuencias-y-solucion/  

https://www.offshore-energy.biz/enagas-musel-lng-terminal-to-be-mothballed-after-completion-spain/
https://www.energiaysociedad.es/manenergia/6-4-el-deficit-tarifario-en-el-sector-del-gas-natural-que-es-consecuencias-y-solucion/
https://www.energiaysociedad.es/manenergia/6-4-el-deficit-tarifario-en-el-sector-del-gas-natural-que-es-consecuencias-y-solucion/
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France’s most recent LNG terminal, located in Dunkirk, is owned by several big gas players and 

investment consortiums. Chiefly among them (AXA, Crédit Agricole, IPM, and Samsung) is Fluxys, a 

Belgian company who also owns the Zeebrugge LNG terminal.56 The 1-billion-euro construction project 

was financed by the 80% state-owned company EDF and it was finished in 2016. After a public inquiry 

into possible social and environment costs of such a project,57 EDF and other stakeholders were given 

the green light on the condition that risk-compensation measures were put in place: from the 

establishment of natural reserves to the prioritization of local employment.58 Due to its novelty, the 

Dunkirk terminal is exempt for regulation.  

The three other active LNG terminals in France are owned by Elengy. Elengy is a subsidiary of GRTgaz, 

itself a subsidiary of Engie which became a private company in 2003.59 Nevertheless, the French 

government maintains a 23.64% participation in the company, and a 33.44% voting participation within 

the council.60  

France abandoned the construction of an additional LNG infrastructure, Verdon-sur-Mer LNG terminal 

project. The planned commissioning date was 2011 at a cost of €450 million by 4GAS, a Dutch 

company. The project, declared in March 2007, generated strong public debate. In June 2008, 4GAS 

made public its decision to proceed with the project, taking into account most of the recommendations 

made during the public debate, including the treatment of regasification water, improved landscape 

integration, reduced visual impact and further risk reduction. In July 2009, the project was abandoned 

following the government's refusal to renew the site reservation agreement signed in 2006. 61 

Figure 20 describes the percentage capacity utilization over time. As in Spain, the capacity has never 

been used completely. But the mean use rate is much higher than in Spain and it is important to stress 

that the spread of usage is noticeably greater, especially in the last few years. One can also remark 

that, contrary to Spain, there are a few weeks per year during which all the French regasification units 

are functioning at full capacity, thereby justifying the installed capacity.  

 

 
56 Fluxys. (2021). À propos de Dunkerque LNG. https://www.fluxys.com/fr/company/dunkerque-lng/company-
info  
57 French Government. (2019). Arrêté préfectoral imposant à la société Dunkerque LNG des prescriptions 
complémentaires prescrivant la mise à jour de son étude de dangers concernant son établissement situé à Loon-
Plage.  
58 EDF. (2012). Dunkerque LNG : histoire du chantier. https://www.edf.fr/dunkerquelng/histoire-du-chantier  
59 Engie has long maintained a 75% participation in GRTGaz but that shareholding is now declining. In December 
2021, Engie finalized the sale of an 11.5% stake in GRTgaz to a consortium associating an insurance company 
(CNP) and Caisse des Dépôts (a public financial institution). Following this complex transaction, Engie’s 
participation in GRTGaz now amounts to 61% and the shareholding structure of Elengy has been simplified: it is 
now a 100%-controlled subsidiary of GRTGaz.  
60 Engie. (2021, June). Structure de l’actionnariat. https://www.engie.com/actionnaires/action-engie/structure-
de-lactionnariat  
61 Government of France. (2007). Projet de construction d’un terminal méthanier sur la commune de Verdon-sur-
Mer. Commission nationale du débat public. https://www.archives.debatpublic.fr/projet-terminal-methanier-
commune-verdon-mer  

https://www.fluxys.com/fr/company/dunkerque-lng/company-info
https://www.fluxys.com/fr/company/dunkerque-lng/company-info
https://www.edf.fr/dunkerquelng/histoire-du-chantier
https://www.engie.com/actionnaires/action-engie/structure-de-lactionnariat
https://www.engie.com/actionnaires/action-engie/structure-de-lactionnariat
https://www.archives.debatpublic.fr/projet-terminal-methanier-commune-verdon-mer
https://www.archives.debatpublic.fr/projet-terminal-methanier-commune-verdon-mer
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Figure 20: France's regasification capacity use rate 

 

NOTE: THESE RATES HAVE BEEN OBTAINED BY DIVIDING THE WEEKLY VOLUME REGASIFIED AT THE FRENCH TERMINALS BY THE COUNTRY’S WEEKLY 

CAPACITY. FOR THE LATTER, A PROXY HAS BEEN USED: THE ANNUAL NAMEPLATE CAPACITY OF THE TERMINALS DIVIDED BY 52. THAT PROXY IS IMPERFECT 

AS THE OBSERVED CAPACITY UTILIZATION RATE CAN BE LARGER THAN 100%. 

UK 

Four LNG import terminals are operational in the United Kingdom gas system, and two more are on 

discussion. LNG terminals represent around 24,8 million tons/year of entry capacity to the 

transmission network. The technical characteristics of the regasification plants are detailed in Table 3, 

displayed below:  

Table 3: Technical characteristics of the UK’s LNG plants 

Plant Vaporisation capacity 
(bcm/year) 

LNG Storage 
n tanks| m3 LNG 

Start-up date Status 

South Hook (Milford Haven) 20.6 5 775,000  2009 Operating 

 

Dragon (Milford Haven) 16.6 2 320,000 2009 Operating 
Grain (Isle of Grain) 6 8 1,000,00 2005 Operating 

Port Meridian  - 2 170,000 - Cancelled 
Canvey (Thames Estuary) - 1 240,000 - Cancelled 

Teesside GasPort 3  150,900 2007 Decommissioned 
Total in operation 43.2 13 2,095,000   

SOURCE: A BARREL FULL; GLOBAL ENERGY MONITOR. 

Compared to France and Spain, there are several projects in development in the UK. This is due to the 

fact that the financing must be done by third parties, as the government or regulatory authority do not 

give the companies trying to develop an LNG terminal any financial help. This is a strong brake for 

companies trying to develop LNG terminals because they need to secure their future cash flows by 

themselves (with long term gas contracts for example). The Port Meridian floating LNG terminal has 
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this problem as of 2021. It had trouble finding a stable long-term gas supply contract. Therefore, the 

project has been on standby since 2015, even after securing a partnership with Magnolia LNG. 

Moreover, the local population close to an LNG terminal project do not necessarily agree to its 

implementation. As a result, any company trying to construct an LNG terminal, must have a very 

serious case to defend to the legal authority, both for the financial viability of the project and United 

Kingdom’s “national interest”. If not, the project is stopped until the case is re-evaluated. This is the 

case for the Canvey terminal project whose application was rejected in 2006 and has not been re-

evaluated since. As for Teesside GasPort LNG terminal constructed in 2007, it has reached the end of 

its lifetime and is awaiting recommissioning. 

Figure 21 describes the percentage capacity utilization for these facilities. The mean use rate of 

terminals in the UK is always below 50%. However, the spread of usage is also greater than the one 

observed in Spain, especially during the last few years. Again, there are also some periods during which 

the country’s regasification units are functioning at a very high capacity.  

Figure 21: The UK's regasification capacity use rate 

 
NOTE: THESE RATES HAVE BEEN OBTAINED BY DIVIDING THE WEEKLY VOLUME REGASIFIED AT THE BRITISH TERMINALS BY THE COUNTRY’S WEEKLY 

CAPACITY. FOR THE LATTER, A PROXY HAS BEEN USED: THE TOTAL ANNUAL NAMEPLATE CAPACITY OF THE TERMINALS IN THE U.K. DIVIDED BY 52. 

Contractors usually reserve the lion’s share of usage rights at the LNG Terminals for a significant period. 

The South Hook LNG Terminal reserves all its primary capacity rights (averaged at 15.6 mtpa) for South 

Hook Gas, a joint venture of Qatar Petroleum (70%) and ExxonMobil (30%). Qatar Petroleum also 

acquired most of Grain LNG’s import capacity for the period 2025-2050. 

In the UK, financing of new LNG terminals or the expansion thereof are usually linked to the 

expectation of a 25-year regulated Third Party Access (rTPA) exemption period once the project is fully 

operational. Thus, Qatar Petroleum and Exxon Mobil applied for an exemption in 2003 for their project 

of building what is now South Hook LNG in southern Wales. Obtaining the exemption was cited as a 

necessary condition for financing the project. The various actors in the supply-chain upstream 

(shareholders, ship owners, and external lenders) wished to secure guaranteed access to the Terminal 
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for a long-term period. According to Ofgem, other investors in the project, such as the Royal Bank of 

Scotland, would not go forward with it if an exemption was not granted by the authority.62  

South Hook is an interesting case of LNG financing. The entire supply chain has been financed 

(estimates range from $7.6 billion to $25 billion) by private partners, from the development of wells in 

Qatar to the construction of the terminal in South Wales.63 At first, the project (called Qatargas II) 

aimed at boosting UK demand of LNG – rTPA exemption has been granted on such grounds. However, 

some analysts also saw it as an extension of Qatar–US gas route, insofar as the UK facilities could serve 

as simple storage.64 However, the so-called US shale gas revolution, along with the rise of other 

unconventional gas sources across in the world, made the American gas market insufferably 

competitive for Qatari LNG.65/66  

A more recent example can be observed in the Grain LNG Terminal, Europe’s largest. Qatar Petroleum 

signed a 25-year usage agreement with the systems operator, National Grid. The company plans to 

expand the Terminal’s capacity and in doing so it applied for another 25-year exemption from rTPA 

provisions. Qatar Petroleum’s request was granted, under the usual set of conditions (Article 19C of 

the 1986 Gas Act).67 The Grain LNG Terminal has enjoyed several expansions since the start of its 

operations. In 2007, a European Investment Bank-financed project provided the facilities with an 

additional storage tank and a new jetty. The EIB rationale aimed “to accommodate gas from outside 

UK in view of declining supplies from indigenous sources.”68  

4.3 Storage infrastructure 

Spain 

Spain disposes of four gas storage facilities, totalling a 34.25 maximum capacity. The sector is 

composed of three depleted gas fields, and one aquifer. It has lower capacity than the French or even 

the UK’s sectors, but Spain also displays lower demand for gas than either of these countries. The 

following table summarizes this country’s gas storage sector characteristics. 

 
62 Ofgem. (2003). Qatar Petroleum and ExxonMobil Draft application for a Gas Directive exemption for a proposed 
LNG terminal at Milford Haven.  
63 Fleming, A., Minyard, R.J. (2005). Project Financing of Qatargas II.  
64 Hashimoto, K., et al. (2004). Liquified Natural Gas from Qatar: The Qatargas Project. Institute for Public Policy 
of Rice University. 
65 von Kluechtzner, L. (2010). Unconventional Gas: A Game Changer for LNG. Middle East Economic Survey. 
66 Fattouh, B., et al. (2015). The US shale gas revolution and its impact on Qatar’s position in gas markets. 
Columbia Center on Global Energy Policy. 
67 Ofgem. (2020). Amended Decision: South Hook LNG Terminal Company Ltd.’s application for exemption from 
regulated third party access for additional capacity. 
68 EIB. (2012, April 16). Grain LNG Terminal Phase III. https://www.eib.org/en/projects/pipelines/all/20070184  

https://www.eib.org/en/projects/pipelines/all/20070184
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Table 4: Technical characteristics of Spain's gas storage facilities 

Storage facility Regulation Type of 

facility 

Owner Age Associated 

storage 

pool 

Maximum 

capacity 

(TWh) 

Withdrawal 

capacity 

(GWh/day) 

Injection 

capacity 

(GWh/day) 

Gaviota Regulated Gas field Enagas 1993 VGS Enagas 

Basic 

34.25 200.48 125.67 

Marismas Regulated Gas field Enagas 2012 

Serrablo Regulated Gas field Enagas 1991 

Yela Regulated Aquifer Enagas 2012 

El Castor n/a Gas field Escal UGS 2012 n/a 12.7 243.85 79.72 

TOTAL 34.25 200.48 125.67 

SOURCE: GAS INFRASTRUCTURE EUROPE. (2021, JULY). 

A fifth gas storage facility, El Castor, was constructed in 2012. At the time, it had the capacity to store 

12.7 TWh of gas and an injection capacity of 79.72 GWh/day, but it had to be closed down before start 

of operations due to earthquakes.69 Crucially enough, the earthquakes were caused not by natural 

phenomena but by the activity of the plant itself, as it injected gas into the underwater storage 

facility.70/71 It thus sparked many controversies, as the plant’s €4.731 billion bill was shifted onto gas 

consumers after its entrance into hibernation.72 Moreover, as of October 2021, heads from Escal (the 

company who developed the plant) stand on trial, accused of “crime against the environment and 

natural resources with risk to the life and physical integrity of people,” notably.73 

Before 2012, some believed that Spain had a shortage of gas storage.74 Given that the country imports 

almost all the gas it consumes, as it is shown in section 3, El Castor was supposed to resolve that issue. 

Marismas and Yela, also inaugurated in 2012, compensated for El Castor’s failure.  

  

 
69 La Vanguardia. (2013, October). ¿Qué es el proyecto Castor de almacenamiento de gas?. 
70 Cesca, S., et al. (2021). Seismicity at the Castor gas reservoir driven by pore pressure diffusion and asperities 
loading. Nature Communications.  
71 Vilarrasa, V., et al. (2021). Unraveling the Causes of the Seismicity Induced by Underground Gas Storage at 
Castor, Spain. Geophysical Research Letters. 
72 The Corner. (2017, December). The Castor Project. 
73 Fabra, M. (2021, October). Empieza el juicio al proyecto Castor, el mayor depósito de gas de España, tras cerca 
de un millar de terremotos. El Pais. 
74 Almacenamiento de gas natural. (2016). Energia y Sociedad, available at 
https://www.energiaysociedad.es/manual-de-la-energia/3-3-almacenamiento-de-gas-natural/  

https://www.energiaysociedad.es/manual-de-la-energia/3-3-almacenamiento-de-gas-natural/
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France 

Gas storage in France is handled by the SSOs Storengy (a subsidiary of Engie) and Téréga. France 

disposes of higher storage capacity than Spain and the UK combined, and it is the 4th member with the 

most storage capacity in the EU, with a maximal capacity of 136.4 TWh. However, its infrastructure is 

relatively old. The following table summarizes this country’s gas storage sector characteristics. 

Table 5: Technical characteristics of France's gas storage facilities 

Storage facility Regulation Type of 

facility 

Owner Age Associated 

storage 

pool 

Maximum 

capacity 

(TWh) 

Withdrawal 

capacity 

(GWh/day) 

Injection 

capacity 

(GWh/day) 

Etrez Negotiated Cavern Storengy 1980 Saline 10.3 558.2 137.6 

Manosque Negotiated Cavern Storengy 1993 

Tersanne/ 

Hauterives 

Negotiated Cavern Storengy 1970 

Beynes Negotiated Aquifer Storengy 1956 Sédiane A 13.5 265.9 137.6 

Saint-Illiers-la-

Ville 

Negotiated Aquifer Storengy 1965 

Gournay-sur-

Aronde 

Negotiated Aquifer Storengy 1976 Sédiane B 13.4 223.3 100 

Cerville Negotiated Aquifer Storengy 1970 Serene Nord 15 179.4 111.1 

Germiny-sous-

Coulombs 

Negotiated Aquifer Storengy 1982 

Saint-Clair-sur-

Epte 

Negotiated Aquifer Storengy 1982 

Trois-Fontaines Negotiated Cavern Storengy 1970 

Céré-la-Ronde Negotiated Aquifer Storengy 1993 Serene 

Atlantique 

47 562.5 333.3 

Chémery Negotiated Aquifer Storengy 1968 

Soings-en-

Sologne 

Negotiated Aquifer Storengy 1970 

Izaute Negotiated Aquifer Téréga 1987 Téréga 

Storage 

33.1 556 300 

Lussagnet Negotiated Aquifer Téréga 1957 

Alsace Sud Negotiated Cavern Storengy 2022 n/a 2.28 109.4 34.2 

Etrez Negotiated Cavern Storengy 2022 n/a 0.68 46.6 0 

Hauterives Negotiated Cavern Storengy n/a n/a 1.14 91.2 22.8 

TOTAL 136.4 2,592.5 1,176.6 

SOURCE: GAS INFRASTRUCTURE EUROPE. (2021, JULY). 

Overall, the French sector is distinguished by a lack of depleted gas fields, but an abundance of aquifers 

which contribute to the bulk of its storage capacity. These aquifers are expensive to construct, and 

most of such facilities in France were built by the government from the 1950s to the 1980s, before the 

privatization efforts. Today, new investment plans by Storengy revolve around clearing salt caverns for 

gas storage.   
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UK 

Gas storage in the UK is handled by several SSOs: EDF Energy, Stag Energy, Halite Energy, Humbly Grove 

Energy, Infra Strata, KGSP, Scottish Power, SSE Gas Storage, Storengy, and Unlper. The following table 

summarizes this country’s gas storage sector characteristics. 

Table 6: Technical characteristics of the UK's gas storage facilities 

Storage facility Regulation Type of 

facility 

Owner Age Associated 

storage 

pool 

Maximum 

capacity 

(TWh) 

Withdrawal 

capacity 

(GWh/day) 

Injection 

capacity 

(GWh/day) 

HillTop Farm n/a Cavern EDF 

Energy 

2015 n/a 0.57 136.8 n/a 

Hole House 

Farm 

n/a Cavern EDF 

Energy 

2001 n/a 0.25 57 n/a 

Offshore 

Morecambe 

Bay 

Negotiated Cavern Stag 

Energy 

 n/a 17.1 57 n/a 

Lancashire Negotiated Cavern Halite 

Energy 

 n/a 6.84 n/a n/a 

Hampshire n/a Gas 

Field 

Humbly 

Grove 

Energy 

2005 n/a 3.42 79.8 n/a 

Islandmagee Negotiated Cavern Infra 

Strata 

2021 n/a 1.9 83.6 45.6 

Islandmagee Negotiated Cavern Infra 

Strata 

2022 n/a 1.9 83.6 45.6 

Islandmagee Negotiated Cavern Infra 

Strata 

2025 n/a 1.9 83.6 45.6 

Holford 

Brinefield 

Negotiated Cavern KGSP  n/a 5.7 387.6 387.6 

Hatfield Moor n/a Gas 

Field 

Scottish 

Power 

2000 n/a 0.8 20.52 20.52 

Aldbrough I n/a Cavern SSE Gas 

Storage 

2009 n/a 2.3 342 311 

Hornsea n/a Cavern SSE Gas 

Storage 

1979 n/a 3.16 130 30 

Stublach n/a Cavern Storengy 2014 n/a 2.41 160 160 

Stublach Negotiated Cavern Storengy 2019 n/a 1.99 22 22 

Holford n/a Cavern Unlper 2012 n/a 2.57 238.33 286 

TOTAL 52.81 1,881.85 1,353.92 

SOURCE: GAS INFRASTRUCTURE EUROPE. (2021, JULY). 

Despite the high volume of SSOs populating the UK gas storage sector, the country’s maximal storage 

capacity is relatively low, totalling 52.81 TWh. In fact, most of the UK’s gas storage facilities are salt 

caverns, which tend to have a lower capacity but higher injection/withdrawal rates.   
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4.4 Summary. Gas infrastructures: a cross-country comparison 

This section has looked at three major components of gas infrastructure for Spain, France, and the UK. 

These are the interconnection pipelines, the LNG terminals, and the storage facilities. It aimed to 

provide an overview of each country’s systems as well as their average capacity use rate. 

The national transmission system can be joined with foreign markets by way of inland interconnections 

and LNG terminals. On average, we have seen that pipeline interconnections enjoy a higher utilization 

rate than LNG terminals. However, the lack of flexibility that characterizes inland infrastructure imply 

that utilization differences between interconnectors can be quite high. Spain’s connection with Algeria 

is thus an elementary component of this country’s import structure. However, its interconnections 

with France and Portugal are largely underused or unoptimized.  

As of 2021, Spain is the European leader in the number of LNG infrastructures and storage and 

vaporization capacity. France and the UK are also some of the countries with more LNG infrastructures 

and large storage and vaporization capacity in Europe. As it has been shown, LNG infrastructures are 

largely underused in the three countries, particularly in Spain. Indeed, the mean usage rate of Spanish 

regasification capacity for the 2009-2020 period sits at 35%. 

When it is not used, gas – both fossil and renewable – can be stored. Overall, storage plays a major 

role in easing seasonal fluctuations in gas demand, while also reducing the intensity of demand- and/or 

supply-side shocks. In Europe, storage capacity differs significantly from country to country. This is the 

case for Spain, France, and the UK. These countries’ storage capacity can be described as follows. Spain 

has both lower volume and lower injection/withdrawal capacity in its storage systems than France and 

the UK. While it does not explain everything, El Castor was a failed project that aimed at addressing 

these shortcomings. On the other hand, France has very high storage capacity potential, but its 

infrastructure is ageing. Finally, the UK has notoriously low storage capacity, but high injection and 

withdrawal rates mean the country’s storage system is very flexible.  

In sum, average capacity utilisation rates across the board for gas infrastructure appears abundant for 

present needs, as the relationship between gas demand and supply and the corresponding 

infrastructure shows. Overcapacity is the norm in France and the UK, but especially for Spain. This 

poses big questions for investment regulation in each of these three countries, considering climate 

transition needs. The following sections shall explore this issue in greater detail. 



   
 

53 
 

 

5 Optimal investment levels and asset stranding 

To consider infrastructure needs in light of demand and supply trends is one of the main priorities of 

national regulators. The climate transition has come to reinforce this challenge, as the changes it 

requires for the natural gas industry are substantial. Overall, the natural gas regulatory frameworks in 

Spain, France, and the UK, are elaborated in accordance with EU policy, as they are set forth within the 

bloc’s Energy Union. This section shall strive to analyse these objectives in order to understand how 

the optimal investment level is determined by both policymakers and investors, and how policymaking 

can lead to overinvestment or underinvestment by the private sector. These elements shall enlighten 

our future cross-country comparison of regulatory frameworks.  

5.1 Energy policy objectives and investment in gas infrastructure 

The optimal level of investment in gas infrastructure from the regulator’s perspective depends on the 

energy policy objectives whereas the optimal level from the private investors’ perspective depends on 

return and risk. As of 2021, EU energy policy objectives, set by the EU Strategy,75 can be classified and 

grouped as follows: 

• Security of supply, or the policy imperative that energy should be always available where 

needed, when needed. It involves diversifying sources of supply, reducing exporter 

dependency and reducing uncertainty.76 Security of supply depends on expectations of future 

demand, which in turn depends on the (current and projected) energy mix. Also relevant to 

security of supply are the gas resources and the geographical distance to gas exporting 

countries. Security of supply may be facilitated by internal market integration, i.e., which 

involves expanding and deepening the Single Market through standardisation of practices and 

standards, taxation, regulation, public procedures, and industry policy. Furthermore, 

storage77 and demand-side management – e.g., by unlocking demand reduction in the short-

run – can also play a role to lower the vulnerability of the European energy system. 

• Decarbonisation is about transitioning towards a climate-neutral, perhaps climate-negative, 

society by investing in technology, infrastructure, policymaking across all areas of society, 

while ensuring social fairness for the most vulnerable populations.78 The recent climate policy 

action has put a higher priority to the objective of decarbonisation, and thus affected the level 

 
75 European Commission. (2021, May 20). Energy Union. https://ec.europa.eu/energy/topics/energy-
strategy/energy-union_en  
76 European Commission. (2020, April 27). In focus: Energy security in the EU. 
https://ec.europa.eu/info/news/focus-energy-security-eu-2020-avr-27_en  
77 Sesini, M., Giarola, S., Hawkes, A.D. (2021) Strategic natural gas storage coordination among EU member states 
in response to disruption in the trans Austria gas pipeline: A stochastic approach to solidarity. Energy, 235, 
121426. 
78 European Commission. (2021). 2050 long-term strategy. https://ec.europa.eu/clima/eu-action/climate-
strategies-targets/2050-long-term-strategy_en  

https://ec.europa.eu/energy/topics/energy-strategy/energy-union_en
https://ec.europa.eu/energy/topics/energy-strategy/energy-union_en
https://ec.europa.eu/info/news/focus-energy-security-eu-2020-avr-27_en
https://ec.europa.eu/clima/eu-action/climate-strategies-targets/2050-long-term-strategy_en
https://ec.europa.eu/clima/eu-action/climate-strategies-targets/2050-long-term-strategy_en
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and direction of optimal investment. R&D in low carbon and clean energy technologies79￼ 

The EU adopted this view and sees R&D as a pivotal instrument for a successful transition.  

• Affordability and competitiveness requirements place the customer at the heart of the 

Energy Union’s concerns. The EU thus aims to make energy prices affordable for every 

household in need.80 Part of the affordability and competitiveness has to come from energy 

efficiency, which aims to achieve economic sustainability by reducing energy consumption. 

This involves the promotion of energy saving, low-carbon infrastructure, transportation, and 

lighting. Energy efficiency is embedded in the EED that is due to be revised in the context on 

the European Green Deal.81   

By contrast, the optimal level of investment in gas infrastructure from the investor’s perspective 

depends on: 

• Return on investment, e.g., the excess return on investment compared to the stock market. 

• Associated risk, e.g., the business risk (low demand) or risk due to changes in the regulatory 

environment. 

The policy challenge for regulators is to define a regulatory framework that aligns investor’s incentives 

with the government’s policy objectives such that investment occurs that is at or at least close to the 

optimal investment level. As infrastructure takes years to be build, there is a time dimension to this 

decision problem. Projections are thus important at the time of deciding on investment, especially the 

future demand. Because of uncertainty, in practice, this makes the optimal level of investment hard to 

determine ex-ante. Consequently, there can be: 

• Overinvestment, especially in natural gas infrastructure.82 Overinvestment happens when the 

cost of an investment, including the consequences for the climate, is higher than the benefits 

it brings. Costs can outweigh the benefits, for example, if the infrastructure creates 

environmental damage or if the realized demand fails is lower than expected.  
• Underinvestment, especially in green technology and infrastructure. Underinvestment refers 

to investment at levels where the benefit of investments towards policy objectives is higher 

than the cost of the investment. This scenario has become more relevant recently due to the 

increased priority that is being put on the policy objective of decarbonisation.  

 
79 IEA. (2021). Net Zero by 2050: A roadmap for the Global Energy Sector. 
80 European Commission. (2015). Energy Union: secure, sustainable, competitive, affordable energy for every 
European. https://ec.europa.eu/commission/presscorner/detail/en/IP_15_4497  
81 European Commission. (2021). Energy efficiency directive. https://ec.europa.eu/energy/topics/energy-
efficiency/targets-directive-and-rules/energy-efficiency-directive_fr  
82 Besides regulated assets, there are also other assets along the fossil energy supply chain that may be at risk of 
stranding after climate policy changes, e.g., fossil fuel reserves and exploration capital. Rempel, A. Gupta J (2021) 
take an even broader view and include financial (e.g., equity and debt), human (e.g., expertise, jobs), and social 
(e.g., networks and communities) capital next to physical (e.g., fossil fuel equipment, infrastructure) and natural 
(e.g., fossil fuel resources) capital. 

https://ec.europa.eu/commission/presscorner/detail/en/IP_15_4497
https://ec.europa.eu/energy/topics/energy-efficiency/targets-directive-and-rules/energy-efficiency-directive_fr
https://ec.europa.eu/energy/topics/energy-efficiency/targets-directive-and-rules/energy-efficiency-directive_fr
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The regulators need to also establish a remuneration methodology for the investments it considers 

suitable. A key decision is how to share the economic risk between investors, gas consumers and 

taxpayers.83 Depending on the risk sharing, overinvestment has different consequences. 

• Risk mainly on gas consumers  High gas tariffs for consumers 

• Risk mainly on investors  Low or even negative returns for investors 

• Risk mainly on taxpayers  High budget burden for government and future generations 

An important special case is when returns of an investment project are (usually unexpectedly) so 

negative that it puts serious financial strain on the company operating the infrastructure. In such a 

situation, a regulator or government may also consider changing the risk sharing to avoid disruptions 

in the gas supply chain. This can happen in the case of stranded assets.84 

5.2 Natural gas: overinvestment and asset stranding 

Traditional rationales for investment in overcapacity 

Overcapacity in the natural gas industry does not necessarily amount to overinvestment or asset 

stranding. Given policy objectives and industry characteristics, there are in fact several economic 

rationales for some degree of overcapitalization. Many of them are related to the EU’s overarching 

goals of market integration, energy efficiency, but above all security of supply. 

First, a main economic rationale of investing into overcapacity is to build capacity ahead of demand. 

Following Hollis Chenery’s pioneering works,85 a large literature has shown that this can be rational for 

a cost-minimizing infrastructure investor that expects a possible rise in output. In such a situation, the 

investor wants to install the optimum degree of overcapacity that minimizes the present value of the 

infrastructure’s total cost over the entire lifetime of the asset. In the 2000s, expectations for future 

gas demand were indeed high in some EU countries. To cope with demand tomorrow, investment 

needed to be made today. Modifying gas pipes was not an option as it is prohibitively costly. Building 

larger pipes or LNG terminals than needed also meant to take advantage of future returns to scale. 

This matters as transport costs are higher for natural gas than other fossil fuels.86 

Second, the search for operational flexibility is an important motive that can also support the 

installation of overcapacity in some components of the supply chain. For example, an LNG chain 

involves two components: (i) at the departure port, a costly and capital-intensive liquefaction plant 

 
83 Environmental risks are usually solely born by the local population and ecosystem close by the pipes, LNG 
terminal or interconnector. Notably, this can create local political opposition to investment projects and 
substantially delay construction timelines. 
84 van der Ploeg, F., Rezai, A. (2019). The risk of policy tipping and stranded carbon assets. Journal of 
Environmental Economics and Management. 
85 Chenery, H., (1952). Overcapacity and the Acceleration Principle. Econometrica.  20(1): 1-28. 
86 Jensen, J. (2004). The Development of a Global LNG Market. Is it Likely? If So, When? Oxford: Oxford Institute 
for Energy Studies. 
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that, in most cases, is located in a non-OECD nation and exhibits a high-capacity utilization ratio (ii) at 

the destination port, a regasification plant that is far less capital intensive. Globally one can observe 

that the latter component of the supply chain exhibits some degree of overcapacity (relative to that of 

the liquefaction stage) as it both lowers the risk of bottlenecks at the regasification stage and supports 

flexible shipping operations (e.g., the seasonally-changing import flows observed in Europe and 

Argentina, two destinations markets with a strong local demand for heating uses, located in different 

hemispheres and thus with a six-months phase shift in the winter peak demands).  

Third, overcapacity can also be justified by other policy factors based on security of energy supplies 

and associated strategic considerations. There are four infrastructure corridors identified as priority by 

the TEN-E framework, which require urgent infrastructure development in gas in order to end energy 

isolation from European gas markets, improve security of supply and provide for alternative supply 

and transit routes and sources of energy. For example, the Lithuanian state’s decision to finance a 

seemingly superfluous LNG import terminal can be rationalized by the goal to mitigate the market 

power that would otherwise be exerted by the dominant local supplier (Russia).87 But it also serves the 

purpose of lowering prices, insofar as sectoral competition is increased by new inflows.  

Overinvestment and asset stranding  

Regulators and investors need to recognise the risks of over-investment in gas infrastructure, 

especially the risk of having stranded assets. As defined by the IEA,88 “stranded assets are capital 

investments that are not recovered over the operating lifetime of the asset because of reduced 

demand or reduced prices resulting from climate policies”.89 As of 2021, there has been little 

experience of decommissioning of gas and electricity stranded assets.90 In their research, scholars Sen 

and von Schickfus (2019) found evidence suggesting that investors do take risk of stranding into 

consideration, but also that they expect to be compensated. 

Moreover, it can be rational for a private investor to overinvest into overcapacity, especially if the 

regulatory framework gives excessive investment incentives. This, e.g., can be the case under rate of 

return regulation, which has been applied to natural gas infrastructures in the past. This form of 

regulation sees costs as exogenous and observable and forms prices on the basis of observed costs and 

a predetermined appropriate rate of return on the investments. By construction, it is well suited to 

attract investment as it provides infrastructure investors with a reasonable opportunity to recover 

 
87 Simon Schulte, Florian Weiser. (2019). LNG import quotas in Lithuania – Economic effects of breaking 
Gazprom's natural gas monopoly. Energy Economics, Volume 78, 174-181. 
88 IEA. (2020). 2021-2025: Rebound and beyond. 
89 The Council of European Energy Regulators (CEER) defines stranded assets in the context of gas regulation as 
follows: “Regulated gas or electricity assets can be considered stranded when it is expected that regulated 
companies, as owners of those assets, cannot recover their efficient investment costs under the conditions for 
allowed revenues given the changes between the current and expected environment. One of the main reasons 
for such a situation is underutilisation of the assets, due to low demand, technical/environmental constraints, or 
policy decisions, among others” (CEER, 2020. CEER Note on Stranded Assets in the Distribution Networks). 
90 CEER (2020). Report on Regulatory Frameworks for European Energy Networks. 
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their costs and obtain a return on capital. Its shortcoming, though, is that it also rewards 

overinvestment.91 When a regulated firm takes advantage of the fixed return by overinvesting in fixed 

assets to increase its profits, this has been dubbed the Averch-Johnson effect.92/93 

A commendable study by several scholars has shown that, in a net-zero scenario, 69.9% of Spain’s 

current fossil fuel reserve assets could become stranded. This figure is 46.8% for the UK, and 67.7% for 

France.94 Hence it is the gas producers that stand the most to lose in the transition. Indeed, scholars 

estimate that EU countries such as Spain should not shy away from the risk of stranded assets as the 

disadvantages they offer are more-then-offset by the benefits offered by decarbonisation: As fossil gas 

prices grow more volatile, the market for renewables will gain in stability, efficiency, and 

competitiveness, while contributing to economic growth.  

Factors counterweighing asset stranding 

Indeed, natural gas infrastructures do not necessarily have to become stranded assets. First, the EU 

has not stated an ambition to fully phase out gas. Indeed, the IEA currently predicts a stable gas 

demand in the EU from 2025 on. Moreover, the IEA maintains that natural gas will still supply serve 

practical purposes by 2050, most notably through CCUS.95 The EC projects that the replacement of gas 

with electricity may not be economically viable in certain areas.96 In other areas it may not be 

technologically viable, although some commentators see a large potential for electrification in general 

–even with existing technology.97  

Some commentators argue that natural gas and its infrastructure can serve as a “bridge” until the 

energy transition is completed. Basing their view on the fact that gas has relatively lower CO2-to-energy 

content than oil products, hard coal, or lignite, their argumentation is threefold. First, they emphasize 

the versatility of natural gas.98 Gas can conceivably play multiple roles as it can be used for power 

 
91 Besides that, rate of return regulation also does not provide incentives for cost savings or efficiency 
improvements. 
92 Averch, H., Johnson, L. (1962). Behavior of the firm under regulatory constraint. American Economic Review, 
52(5): 1052–1069.  
93 Perrotton, F., Massol, O. (2020). Rate-of-return regulation to unlock natural gas pipeline deployment: Insights 
from a Mozambican project. Energy Economics, 85, 104537. 
94 Mercure, J.F., et al. (2021). Reframing incentives for climate policy action. Nature Energy.  
95 IEA. (2021). Net Zero by 2050: A roadmap for the Global Energy Sector. 
96 European Commission. (2021, May 19). Hydrogen and decarbonised gas market package. 
https://ec.europa.eu/energy/topics/markets-and-consumers/market-legislation/hydrogen-and-decarbonised-
gas-market-package_en 
97 Madeddu, S., et al. (2020). The CO2 reduction potential for the European industry via direct electrification of 
heat supply (power-to-heat). Environmental Research Letters. 
98 A critique often formulated against this view is in the insufficient attention paid to the environmental footprint 
of methane emission. We refer to the perspective detailed in Howarth (2014) for an introduction to these 
debates. Howarth R.W. (2014) A bridge to nowhere: methane emissions and the greenhouse gas footprint of 
natural gas. Energy Science and Engineering. 2(2): 47-60 
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https://ec.europa.eu/energy/topics/markets-and-consumers/market-legislation/hydrogen-and-decarbonised-gas-market-package_en


   
 

58 
 

 

generation, to heat residential and tertiary buildings, to fuel industrial boilers, as a raw material in the 

industry, and used as a fuel for long-distance transportation. Second, they claim that, given the existing 

stock of equipment and infrastructures, a substitution of natural gas for other dirtier fuels can yield 

short-term greenhouse gas reductions and could provide a smoother transition path away from fossil 

fuels. Third, they claim that gas-fired generation in peaking power generators (i.e., providing power 

only at peak demand times) can be a cost-effective solution to complement intermittent renewable 

generation. While this argument would make sense for countries with strong coal presence in the 

energy mix, it serves little purpose for Spain, France, and the UK, as section 3 demonstrated.  

5.3 Low-carbon and renewable gas: underinvestment & climate objectives 

Investment in green infrastructure 

The EU’s ambition is to replace natural gas as much as it is economically and technologically viable with 

low-carbon gases or employ CCUS methods. The IEA estimates that 40% of hydrogen production in 

2050 will come from natural gas in facilities equipped with CCUS.99 

As of 2021, Hydrogen represents but a modest fraction of the global and EU energy mix, and it is still 

largely produced from fossil fuels. Indeed, the gas- and coal-based production of hydrogen results in 

the release of 70 to 100 million tonnes CO2 annually across the EU. Still, the share of hydrogen in the 

bloc’s energy mix is projected to grow from 2% to 13-14% by 2050. Moreover, EU-wide investments in 

renewable hydrogen could represent €180-470 billion by then, while fossil-based hydrogen is 

projected to remain in the range of €3-18 billion. For instance, the EU plans to install at least 6 GW of 

renewable hydrogen electrolysers by 2024 and 40 GW of renewable hydrogen electrolysers by 2030. 

These investments would represent between €24 and €42 billion.100  

Even though this shift towards green hydrogen might not require huge infrastructure needs, adapting 

the current transmission infrastructure represents a significant challenge: The existing gas grid would 

need to be partially repurposed for the transport of renewable hydrogen over longer distances (for 

example, it is expected that a hydrogen network in Germany and the Netherlands may consist of up to 

90% of the of repurposed natural gas infrastructure), and the development of larger-scale hydrogen 

storage facilities would become necessary. Investments of €65 billion will be needed for hydrogen 

transport, distribution and storage, and hydrogen refuelling stations. The vast LNG storage capacity of 

Spanish plants could also be taken advantage of, as well as their capacity for regasification. They could 

be converted into a physical hub at the EU level, both for natural gas and renewable gas or hydrogen. 

With increasing demand, the production and transport of hydrogen will have to be adapted as it is 

likely to require longer-range transportation to ensure that the entire system is efficient through the 

revision of the TEN-E and the upcoming review of the internal gas market legislation for competitive 

 
99 IEA. (2021). Net Zero by 2050: A roadmap for the Global Energy Sector. 
100 European Commission. (2020, July). A hydrogen strategy for a climate-neutral Europe. 
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decarbonised gas markets. Cerniauskas et al (2020)101 analysed the possible use of natural gas pipelines 

for hydrogen delivery in Germany. Results of this study indicate that post-reassignment, transmission 

costs for hydrogen would be reduced by more than 60%. More than 80% of the analysed pipelines are 

ready for reassignment, say the authors. Finally, while hydrogen may be transported via pipelines, it 

can also be transported via non-network-based transport options, e.g., by trucks or docked ships at 

adapted LNG terminals. Undoubtedly, overcoming the climate transition will require stakeholders to 

harness the potential of every available synergy between skills and equipment used in oil and gas 

processing today and future needs. The experience of oil and gas companies in transporting liquids 

and gases by pipelines and ships can be transposed into a net zero scenario.  

For the aforementioned reasons, by 2050, the natural gas transmission and distribution network will 

continue to play an important role in biomethane- and hydrogen-related activities. 102 Yet, one should 

be wary of underinvesting. Hence, the following section shall briefly explore the reasons underlying 

underinvestment in climate policy objectives. 

Underinvestment in climate objectives 

Underinvestment refers to investment at levels where the benefit of investments towards policy 

objectives are higher than the cost of the investment. This scenario has become more relevant recently 

due to the increased priority that is being put on the policy objective of decarbonisation. Hence, 

underinvestment risks in climate policy are to be considered. The substantial government intervention 

implied by climate-related policy efforts is not least driven by expectations of underinvestment in 

green technology and infrastructure. Most crucially, time also matters as nations strive to become 

climate neutral by 2050. In that sense, delayed investment can be considered underinvestment. 

As of 2021, a negligible share (2%) of the EU’s energy supply comes from hydrogen or biomethane. 

Commenters have pointed out that the sustainable gas industry faces a “chicken and egg” problem.103 

Without demand, producers will be reluctant to invest in supply; and without supply, customers (be it 

industries or households) will not choose decarbonised gas. An increased price of carbon in the EU 

could work in favour of hydrogen, however. Regardless, if renewable gas is going to play the envisioned 

role for the climate transition, a lot more investment in green infrastructure is needed. Most crucially, 

these investments must affect both the demand and supply of renewable gases. 

The blending of gas and hydrogen is currently being discussed. It is unclear as to whether the blending 

level will be composed of mostly hydrogen, or fossil gas. Doubtlessly, current policy efforts should 

strive to promote the former. But cost considerations can shift the equation to favour cheaper natural 

 
101 Cerniauskas, S., et al. (2020). Options of natural gas pipeline reassignment for hydrogen: Cost assessment for 
a Germany case study. International Journal of Hydrogen Energy. 
102 Gas for Climate. (2020, April). Gas Decarbonisation Pathways 2020–2050. 
103 Barnes, A. (2020). Can the current EU regulatory framework deliver decarbonization of gas? Oxford Institute 
for Energy Studies. 
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gas. On that matter, it may be advantageous to reduce natural gas’ ecological impact by promoting 

more CCUS. 

As of 2021, CCUS is recurrently presented as an important decarbonization technology, but its 

deployment requires an adapted pipeline infrastructure.104 Indeed, investments in low carbon and 

renewable gases must also accompany investments in technologies such as CCUS and their 

implementation which require specific infrastructure. For instance, CCUS plants must have power 

stations in the perimeter in order to achieve the CO2 break-even price for optimal investment 

decisions. Further development of CCUS will also benefit the hydrogen industry to transition from 

mostly grey hydrogen output towards more blue hydrogen which requires carbon capture.  

There are several open questions on the hydrogen and biomethane market, most of which require 

investment action and careful policy consideration. For example, hydrogen has a lower energy content 

per unit of volume than that of natural gas, which increases the pipeline transportation cost. The 

operation of a high-pressure pipeline transporting a high concentration of hydrogen also generate 

technical challenges.105 It is also very important to consider that a substantial portion of hydrogen will 

be directed toward new uses (e.g., in transport and shipping). The load profile and consumption 

behavior of these end-users will be markedly different from the ones of contemporary natural gas 

users. The EU’s hydrogen strategy should carefully consider this to induce an efficient level of 

investment at each stage of the value chain (and thus avoid under- and over- investment). While 

biomethane may be renewable, it depends upon massive scales of waste generation that stand at the 

source of the sustainability problem to begin with. In this sense, waste-reduction efforts must be 

designed in tandem with energy policy in order to avoid underinvestment.106  

5.4 Summary. Optimal investment levels and asset stranding 

Regulators must construct a regulatory framework that aligns investor’s incentives with the 

government’s policy objectives while avoiding overinvestment, asset stranding, and underinvestment. 

Moreover, the EU sets forth these principal objectives to be pursued across the industry: security of 

supply, internal market integration, energy efficiency, decarbonisation, research, and affordability for 

consumers. As the following section shall analyse, Spain, France, and the UK pursue each these 

objectives with varying degrees of success.  

On the matter of overinvestment, it is important to distinguish overcapacity resulting from supply 

security from overcapacity resulting from overinvestment. Spain’s natural gas industry is defined by 

both. The country has more pipes or LNG terminals than needed, as it expected demand to rise during 

the 2010s, but these projections were proved wrong. Yet, Spain’s cases of overinvestment into 

 
104 Banal-Estañol, A., Massol, O., Tchung-Ming, S. (2018). Capturing industrial CO2 emissions in Spain: 
Infrastructures, costs, and break-even prices. Energy Policy.  
105 Melaina, M. W., Antonia, O. Penev, M. (2013) Blending Hydrogen into Natural Gas Pipeline Networks: A Review 
of Key Issues. Technical Report, NREL/TP-5600-51995, March 2013 
106 Juliani, T., Pearson, P. (2020, September). Is Biogas a “Green” Energy Source? World Wildlife Fund. 
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overcapacity (as can be observed in El Castor and El Musel) were not only enabled by false projections 

but also by excessive investment incentives present its past regulatory framework, which employed 

rate of return regulation. This shall be further explored in the following section.  

But natural gas infrastructures do not necessarily have to become stranded assets: precise policies can 

work to prevent that, although they can also lead to underinvestment in the climate transition. Thus, 

the EU’s ambition is to replace natural gas as much as it is economically and technologically viable with 

low-carbon gases or employ CCUS methods while investing significantly in developing hydrogen- and 

biomethane based networks that are fit for purpose. But policy must move fast, and implementation 

too: As nations strive to become climate neutral before 2050, delayed investment can be considered 

underinvestment. 

There can also be underinvestment in green infrastructure because the technology may not be 

successful enough to merit significant investment, which takes us back to the chicken-and-egg problem 

of renewable gases. Investment must thus exist in both demand and supply. At the same time, 

uncertainty can lead to failed projections that create the possibility of overinvestment that is done in 

a gold-rush like situation. With these elements in mind, and together with the understanding of 

capacities and usage rates summarised in Section 4, we now should be able to draw conclusions on 

the effectiveness of the regulatory incentives at making gas greener. 
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6 Cross-country comparison of gas regulation 

This section shall review national regulatory frameworks in order to see how they affect investment 

infrastructure. Moreover, it shall be important to assess how these frameworks in Spain, France, and 

the UK can potentially lead to overinvestment or underinvestment in gas-related infrastructure. 

Moreover, we must consider how the current regulatory frameworks for gas contribute to the climate 

transition policy led at the EU-level as well as at the national level. 

6.1 Common elements of EU gas regulation 

As in other network industries (e.g., telecoms, electricity), gas companies in the EU were once 

integrated along the supply chain and state-owned. Since the 1980s, liberalisation processes have been 

implemented across the EU and now gas companies are vertically separated and privately owned in 

many member states. Gas infrastructure is considered to be a natural monopoly and thus subject to 

regulation. 

The European gas industry is regulated both at EU and national level. At EU level, the EC shapes 

regulation indirectly through directives and directly through regulations.107 The first European “gas 

directive”108 went into force in 1998; the third and latest gas directive from 2009 is to be revised by 

January 2022 to take into account decarbonisation. 109/110 Before a directive enters into force, the EC 

usually consults different stakeholder groups, such as the ACER, CEER, or ENTSOG for input. After a 

directive has entered into force, member states are required to transpose it into national law. At the 

national level, national regulatory authorities (NRAs) enforce domestic gas regulation that can go 

further than the latest gas directive. Furthermore, the EC leaves details in the directives open to the 

discretion of member states. 

Consequently, different member states use different regulatory frameworks – even though there are 

several common elements:  

• Regulations for transmission system operators and LNG Terminal operators, which relate to 

infrastructural ownership unbundling, third-party access requirements, non-discriminatory 

 
107 The UK left the EU in 2020, but as of 2021 Ofgem broadly continues to apply the same regulatory framework 
as before its exit, according to the EU Directives. 
108 Formally, “Directive concerning common rules for the internal market in natural gas”. 
109 European Commission. (2009). Regulation 715/2009 of the European Parliament and of the Council on 
conditions for access to the natural gas transmission networks. EUR-Lex. https://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:211:0036:0054:en:PDF  
110 European Commission. (2009). Directive 2009/73/EC of the European Parliament and of the Council 
concerning common rules for the internal market in natural gas. EUR-Lex. https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A02009L0073-20190523  

https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:211:0036:0054:en:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:211:0036:0054:en:PDF
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02009L0073-20190523
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02009L0073-20190523
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tariffs, and transparency requirements.111 Commonly, NRAs grant exemptions from these 

regulations to LNG terminal operators in the first 20-25 years after a terminal is built. 

• Regulated access prices and non-discriminatory tariffs for third parties as well as the end 

consumer who remains at the core of the Energy Union price strategy. 

• Regulation encouraging a transition to a sustainable energy system, under the guidance of 

the European Green Deal. This aspect of regulation is mostly currently in the process of 

elaboration, with main results due to be delivered by the end of 2021 and January 2022, as 

explained in section 2.  

In turn, these frameworks affect investment patterns across the board. Incentives are set in place by 

the regulatory agencies in view to guide the capital expenditure (CAPEX) and operating expenditures 

(OPEX) towards predefined activities. Subsidy programs can also be established, and the EU grants 

funds for gas infrastructure investments that are deemed to be Projects of Common Interest (PCI) by 

member nations, thus contributing to drive financing to those areas which are deemed to contribute 

towards fulfilling the bloc’s preestablished objectives of energy security, market integration, and more, 

including decarbonisation.  

The regulation of biomethane and green hydrogen is expected to be included in the next revision of 

the Third Gas Directive.112 The EU’s strategy for sustainable gases has already been outlined in a July 

2020 communication titled A hydrogen strategy for a climate-neutral Europe. 113 Its goal is to improve 

both production and consumption of renewable hydrogen across the Energy Union by boosting 

investment (through public-private partnerships114), regulation, and innovation while ensuring 

competitiveness in the sector. With regards to LNG processing and storage, EU strategy has focused 

on promoting it as an alternative source of gas from pipes that enhances competitiveness within the 

internal energy market while reducing member-state dependency from third-party suppliers.115 The 

need for supply diversification, reduction of overcapacity and unused potential, as well as 

harmonization of “rules, procedures and tariff structures” across member-states have been cited as 

current challenges by the EU Parliament.116  

 
111 van Nuffel, L., et al. (2020). Opportunities for Hydrogen Energy Technologies Considering the National Energy 
& Climate Plans. 
112 European Parliament. (2021). Revised Regulatory Framework for Competitive Decarbonised Gas Markets, 
available at https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal/file-revised-
regulatory-framework-for-competitive-decarbonised-gas-markets  
113 European Parliament. (2021). A hydrogen strategy for a climate-neutral Europe, available at 
https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal/file-eu-hydrogen-strategy  
114 European Parliament (2021, April). EU hydrogen policy: Hydrogen as an energy carrier for a climate-neutral 
economy. EP Think Tank. 
115 European Parliament. (2021). Comprehensive Strategy for Liquid Natural Gas and Storage, available at 
https://www.europarl.europa.eu/legislative-train/theme-resilient-energy-union-with-a-climate-change-
policy/file-comprehensive-strategy-for-lng-and-storage  
116 European Parliament. (2016). European Parliament resolution of 25 October 2016 on EU strategy for liquefied 
natural gas and gas storage, available at https://www.europarl.europa.eu/doceo/document/TA-8-2016-
0406_EN.html  

https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal/file-revised-regulatory-framework-for-competitive-decarbonised-gas-markets
https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal/file-revised-regulatory-framework-for-competitive-decarbonised-gas-markets
https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal/file-eu-hydrogen-strategy
https://www.europarl.europa.eu/legislative-train/theme-resilient-energy-union-with-a-climate-change-policy/file-comprehensive-strategy-for-lng-and-storage
https://www.europarl.europa.eu/legislative-train/theme-resilient-energy-union-with-a-climate-change-policy/file-comprehensive-strategy-for-lng-and-storage
https://www.europarl.europa.eu/doceo/document/TA-8-2016-0406_EN.html
https://www.europarl.europa.eu/doceo/document/TA-8-2016-0406_EN.html
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In the following subsections 6.2 to 6.4, we describe the three countries’ (Spain, France, UK) approaches 

towards these common elements and highlight any idiosyncrasies in economic regulation of gas 

transmission services, LNG-related activities, storage, as well as the financing and approval of these 

gas infrastructure investments.117 

6.2 Spain 

General framework 

The Spanish NRA is the Comisión Nacional de los Mercados y la Competencia (CNMC). It was created 

in 2013 after the merger of six institutions, including the National Commission for Competition and the 

National Energy Commission. It, however, only assumed responsibility for the regulatory framework 

applicable to the Spanish gas industry in January 2019, when the Spanish government handed it 

over.118‘119 Before that the Ministry of Industry, Energy and Tourism was responsible. The powers 

conferred to the CNMC cover four aspects: economic issues, access and connection conditions, 

supervision of markets and investment plans, inspections, and sanctions.120‘121 

The CMNC thus defines the methodology used to set prices for the activities it regulates, comprising 

the unloading of LNG carriers, gas storage, regasification, as well as the exit, entry and capacity 

allocation on the transport network (and distribution networks). Investment decisions are to be 

submitted to the CNMC for evaluation, after which it emits a recommendation. Within regulatory 

periods, which are six years long in Spain, the methodology is fixed to guarantee investors legal 

certainty. The methodology of the current regulatory period, 2021-2026, is based on a revenue cap. 

Details of the remuneration methodology 

Like in many European countries the TSO in Spain is remunerated in function of its regulatory asset 

base (RAB) and earns a return on it, set equal to the weighted average cost of capital (WACC). The 

CMNC publishes the exact methodology in several so-called “circulars”. The methodology is spread 

across several circulars because some methodological details are common to several industries (e.g., 

 
117 Recall that the regulatory frameworks regarding gas distribution systems are outside of the scope of this 
report. 
118 Government of Spain. (2019, January). Boletín Oficial del Estado, sábado 12 de enero de 2019, available at 
https://www.boe.es/boe/dias/2019/01/12/pdfs/BOE-A-2019-315.pdf 
119 The change in responsibility was needed to conform to the European directives 2009/72/EC and 2009/73/EC 
and to guarantee the independence of the regulatory authority. As of 2021, the CNMC is attached to the Ministry 
of Economy and Competition but has full juridical autonomy. 
120 The CNMC must, however, act in line with the Ministry for the Ecological Transition’s strategy. The CNMC 
must take into consideration the energy priorities established by the government (supply safety, economic 
sustainability, or air quality). Before approval, the CNMC must submit to the ministry the memorandum the 
regulation methodology, and get it approved. To this aim, a cooperation commission is set to find an agreement. 
121 The new powers of the National Commission on Markets and Competition regarding energy. (2019, February 

21). Osborne Clarke.  

https://www.boe.es/boe/dias/2019/01/12/pdfs/BOE-A-2019-315.pdf
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WACC calculation is the same for gas, electricity, transmission, and distribution), while others are 

specific to an industry (e.g., in contrast to transmission, there are several operators in distribution 

adding the possibility of more complex regulation such as benchmarking). In April 2020, the CNMC 

established a new retribution methodology applied from January 1st, 2021.122 It reduced the 

remuneration for distribution, transmission, and regasification over the period 2021-2026.123/124 

During this six-year period, these parameters will not change, thus providing stability to the TSO.125  

To this financial component the CNMC adds a remuneration for continuity of supply (RCS). This 

mechanism seeks to ensure the long-term availability of gas-related assets with adequate 

maintenance. This income was established in 2020 by the regulator and it will progressively decrease 

to 20% of the original value by the end of the 2026 regulatory period.126 It is indeed being phased out 

due to controversy, as it is considered a windfall profit mechanism for the operators which encourages 

overinvestment. This links remuneration to net assets during their regulatory lives, the duration of 

which is determined by the CNMC: 40 years for pipelines, 10 years for LNG regasification modules, 20 

years for LNG tanks, and up to 50 years for other components of LNG terminals. Once the regulatory 

lifetime of the facilities has ended, if the asset continues in operation, the remuneration is calculated 

on an OPEX-base, referring to operation and maintenance costs. These constitute incentives for 

extending asset lifetime through maintenance. The CNMC thus seeks to ensure a minimal efficiency of 

50% across facilities, as determined by a progressive long-term formula.127 

One must also keep in mind how the regulatory framework applies to SSOs. These enjoy the same 

remuneration rate as other facilities, and the same principles broadly apply as stated in the Royal 

Decree 1184/2020 from December 29th.128 The parameters used for the calculation of royalties, fees, 

and charges for basic underground storage, including the financial remuneration rate, also remain 

unchanged for the regulatory period of six years. Moreover, the methodology for calculating unitary 

charges is based on the principles of sufficiency, simplicity, transparency, and non-discrimination 

between consumers.  

Therefore, the revenue is composed of the following elements: remuneration for asset base, OPEX-

based remuneration, productivity- and efficiency-related remuneration, Special administrative status-

 
122 Government of Spain. (2020, April). Boletín Oficial del Estado, viernes 3 de abril de 2020, Circular 4/2020 de 
31 de marzo, available at https://www.boe.es/diario_boe/txt.php?id=BOE-A-2020-4266 
123 Robinson, D., Stern, J. (2019). The future of gas infrastructure remuneration in Spain. Oxford Institute for 
Energy Studies. 
124 Bentley, Z. (2019, August 2). Spanish gas groups face up to 22% cut in regulatory review. Infrastructure 
Investor. https://www.infrastructureinvestor.com/spanish-gas-groups-face-up-to-22-cut-in-regulatory-review/  
125 Enagas. (2020). Annual Report.  
126 Enagas. (2019). Key figures and 2020-2026 outlook. 
127 CMNC (2019, December 23). Circular 9/2019. https://www.boe.es/boe/dias/2019/12/23/pdfs/BOE-A-2019-
18398.pdf 
128 Government of Spain. (2020). Real Decreto 1184/2020, de 29 de diciembre, por el que se establecen las 
metodologías de cálculo de los cargos del sistema gasista, de las retribuciones reguladas de los almacenamientos 
subterráneos básicos y de los cánones aplicados por su uso. 

https://www.boe.es/diario_boe/txt.php?id=BOE-A-2020-4266
https://www.infrastructureinvestor.com/spanish-gas-groups-face-up-to-22-cut-in-regulatory-review/
https://www.boe.es/boe/dias/2019/12/23/pdfs/BOE-A-2019-18398.pdf
https://www.boe.es/boe/dias/2019/12/23/pdfs/BOE-A-2019-18398.pdf
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related remuneration, cross-border investment-related remuneration (as mandated by the EU’s trans-

European energy infrastructure regulation).129 

Regulation of investment 

The CNMC approves investment projects, such as LNG terminals, and in the past, it has also blocked 

projects, such as the two aforementioned Canary Islands LNG plant projects. The TSOs must thus 

finance investment by themselves. Investment costs are, however, added to the regulatory asset base, 

which means that they are included into the tariff design and the bill may therefore fall upon the 

consumers.130 To that end, Spain’s new framework incorporates some incentives at both TSO and DSO 

level: integration of vehicular gas, enhancement of cost-efficiency investments and operation, 

incentive for financial prudence, incentive to reduce losses in gas transmission pipelines and 

distribution network etc. It aims at allowing a reasonable return on the financial resources invested 

necessary to carry out the activity efficiently, ensuring low-risk and low-cost throughout the Spanish 

territory, while guaranteeing return on the investments made during their useful life.  

Spain’s last known National Investment Plan for gas, covering the 2008-2016 period, is of notable 

importance here.131 It consistently overestimated future demand, and these projections fell flat a few 

months later, when the financial crisis took on historical proportions. Overall, this led the system to a 

series of overinvestments. In fact, Spain’s overestimation of future demand back in 2008 was based on 

several factors. For instance, previous governments expected a major expansion in gas-based 

electricity generation, but the financial crisis followed by the euro crisis put a stop to the possibility of 

such developments. A greater push towards renewables has also harmed capacity utilization of gas-

related facilities, and that trend is set to continue in its course. Moreover, the country aimed at 

diversifying its gas suppliers in order to reduce its dependency on Algeria, which was causing 

geopolitical pressure.132 As a result of these overinvestments, Spain’s present needs for investments 

are low. 

The case of El Musel terminal is of particular interest here. After the plant’s suspension in 2012, its 

operator Enagas was entitled to receive compensation for maintenance costs. An external audit 

determined that the carrying amount invested by the operator was €378 million plus current 

maintenance costs.133 This amount is compensated on a yearly basis through remuneration and tolls 

by the CNMC (€18.6 million in 2021134), under the Special Administrative Situation provisions, which 

 
129 European Parliament. (2013). Regulation 347/2013 of the European Parliament on guidelines for trans-
European energy infrastructure. EUR-Lex.  
130 Enagas. (2019, February). Results and outlook 2020-2026.  
131 Government of Spain. (2008, May). Planificación de los Sectores de Electricidad y Gas 2008-2016. Desarrollo 
de las Redes de Transporte.  
132 Robinson, D., Stern, J. (2019). The future of gas infrastructure remuneration in Spain. Oxford Institute for 
Energy Studies.  
133 Enagas. (2021, May). Guaranteed Euro Medium Term Note Programme. 
https://www.enagas.es/stfls/ENAGAS/Documentos/EMTN%20Folleto%20de%20base%202021.pdf  
134 Government of Spain. (2021, February 23). Boletín Oficial del Estado. 

https://www.enagas.es/stfls/ENAGAS/Documentos/EMTN%20Folleto%20de%20base%202021.pdf
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are financed by consumer gas bills (in 2019, commentators noted that such tolls amount to 40% of the 

value paid by consumers135).136 El Castor, an offshore underground gas storage facility that was put in 

hibernation shortly after its start-up in 2012, enjoys a similar status. In fact, in Spanish gas 

infrastructure contracts, it is usual for there to be a compensation clause for the concession companies 

in case of unexpected occurrences so that the private investment risk remains as low as possible, and 

such risk is shifted to the consumers.  

Efficient management and productivity are core pillars of the Spanish framework, as it strives to pass 

savings to network users while guaranteeing the facilities’ performance with safety, efficiency, and 

environmental sustainability. With remuneration in proportion to RAB the demand-side risk is on the 

gas consumers. Indeed, the construction, operating and maintenance costs of LNG terminals are part 

of the RAB. Thus, gas consumers take a large share of the investment risk. In the Spanish gas system, 

with extensive infrastructure development in recent years (see previous section), the investment cost 

currently imposed by incremental demand is small because the increases in demand do not involve 

significant additional investments. From this perspective, the CNMC stated that the use of long-term 

marginal cost, which refers to a cost function in which no variables are fixed, may not be the best 

alternative for the determination of the regulated price. The option selected is to set the regulated 

price using the average cost complemented by the introduction of efficiency signals in the use of the 

infrastructure. 

Spain’s new regulatory framework supports climate and energy targets by establishing incentives to 

keep the gas system infrastructure available, and to fulfil the role assigned by the Spanish National 

Integrated Energy and Climate Plan.137 These provisions are embedded in the so-called Sustainable 

development incentive remuneration for the promotion of the use of natural gas in maritime and land 

transport. Although the planning of renewable gas transmission will be carried out once a new 

regulatory framework for hydrogen sector is approved, some measures are submitted. Hence, among 

other things, the framework states the urgency to identify vulnerable energy infrastructures during 

the transition, as there is a need to promote specific adaptation programs. This implies the 

development of both specific risk assessment tools and adaptation standards for new infrastructures 

to integrate renewables and thus achieve the net zero energy generation objectives while increasing 

in the system’s overall flexibility. For instance, the backup production of electricity when the 

solar/wind plants do not work need not come from natural gas-fired plants.  

6.3 France 

 
135 Acosta, S. (2019). Los excesos del gas explicados en una factura doméstica. El Diario. 
https://especiales.eldiario.es/los_excesos_del_gas/pagina5.html 
136 CNMC. (2019, June). Memoria justificativa de la circular XX/2019, de X de Junio, de la Comisión nacional de los 
mercados y la competencia, por la que se establece la metodologia para la retribución de las instalaciones de 
transporte de gas natural y de las plantas de gas natural licuado 2026. 
137 Government of Spain. (2020). Integrated National Energy and Climate Plan 2021–2030. 

https://especiales.eldiario.es/los_excesos_del_gas/pagina5.html
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General framework 

The French NRA is the Commission de Régulation de l’Energie (CRE). It was established in 2000 and it 

is the independent authority responsible for the regulation of electricity and gas markets. The CRE 

oversees access rules and tariffs for the legal usage of gas grids. It is also responsible for approving 

investments in upstream gas infrastructure (gas transmission, gas storage, and LNG terminals).  

Over a regulatory period of four years, the CRE draws up four tariff regulation frameworks. Two of 

them are of interest here. First, the Third-Party Access to Transportation Networks (ATRT) for 

transmission systems. Second, the Third-Party Access to LNG Terminals (ATTM) for LNG.138 Among the 

four LNG terminals in France, three are regulated (Montoir-de-Bretagne, Fos Tonkin, Fos Cavaou) while 

the more recent Dunkirk terminal is subject to an exemption from regulation until 2036.  

Details of the remuneration methodology 

In the design of its regulatory frameworks, the CRE incorporates EU regulation as well as extensive 

stakeholder consultation and empirical studies. Let us investigate in more detail at how the French 

NRA approaches the natural gas sector activities: LNG terminals, transmission systems, and storage. 

In terms of transmission regulation, the ATRT (ATRT7 is in force as of April 1st, 2020) framework is used. 

It applies to the TSOs GRTgaz and Teréga. Tariffs are set for a four-year period with a biennial evolution. 

This duration gives the market visibility on the evolution of infra-tariffs and gives operators the time 

necessary to engage their productivity efforts (such as cost reduction). The level of remuneration must 

allow the operator to finance his expenses while providing a return on funds comparable to what it 

could have obtained elsewhere with comparable risks. The rate is then adjusted to the risk of under-

recovery of invested capital. 

Moreover, the ATRT7 tariff aims at giving gas TSOs the ability to meet the challenges of the energy 

transition, particularly with the development of bio-methane injection into the networks. It also 

provides the capability to consider the changes in the gas market in the coming years, and to control 

the evolution of tariffs in a context marked by the expiration of certain long-term contracts and the 

end of major investment projects. Following its analyses and discussions with relevant stakeholders, 

the CRE thus plans to limit the increase in the TSOs’ net operating expenses while leaving them the 

financial leeway to maintain a high level of security and to actively contribute to the energy transition. 

For each operator, the CRE has adopted the following operating cost trajectory. Of note in ATRT7 is 

the CRE’s decision to allocate up to €6 million yearly for GRTgaz for the development of biomethane 

flows in the transmission system.  

With regards to LNG terminals, tariffs are established on a site-by-site basis, and the age of the 

infrastructure is considered (Montoir is 41 years-old). Since ATTM4 (2013), the intermediate tariff for 

 
138 CRE. (2018). Tarifs d’accès. https://www.cre.fr/Gaz-naturel/Reseaux-de-gaz-naturel/Tarifs-d-acces  

https://www.cre.fr/Gaz-naturel/Reseaux-de-gaz-naturel/Tarifs-d-acces
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the use of LNG terminals is updated on April 1st every two years. CRE plans to maintain this schedule 

up until ATTM6. As of 2021, ATTM6 is in force.139 

In recent years, French LNG terminals have adapted to meet a growing need for flexibility by shippers. 

Thus, LNG is no longer just intended to be regasified but it can also be temporarily stored in the 

terminal’s tanks to be reloaded onto another LNG carrier or transhipped directly from one ship to 

another. In addition, LNG can be loaded onto micro-LNG carriers, whose main function is “bunkering”, 

i.e., the supply of fuel to LNG-powered ships (container ships, ferries, cruise ships). Of all these 

activities, some are regulated while others are competitive. Among the regulated activities, there is 

the unloading of LNG carriers; storage allocation in tanks; regasification and emission on the transport 

network; reloading of LNG carriers; the loading of micro-LNG carriers.140 Unregulated activities include 

transhipment and the loading of tankers. 

The principles of asset remuneration are fixed for the duration of the tariff for the operators. They 

include the methods for calculating capital charges, such as the WACC and a premium-based incentive 

specific to the LNG terminal’s operating activity for the development of new regasification capacity. 

The latter mechanism helps to control the costs of new investment projects. In fact, the incentive takes 

the form of a 200-point premium to the asset’s rate of remuneration for 10 years if extensions to LNG 

terminals represent at least 20% of the initial capacity, and that the new capacity is allocated according 

to terms and conditions previously specified by the CRE. 

Finally, a few points of note emerge from the CRE’s regulatory framework for gas storage, which is 

embedded in the ATS2 system as of 2021. As a new framework compared to the ones in place for 

transmission and LNG systems, ATS2 aims to extend to storage infrastructures the principles of 

incentive-based regulation while ensuring the efficiency of all regulated infrastructure and of 

operators’ costs in a context marked by a stable-to-downward trend in gas consumption.141 As we shall 

further develop in the following subsection, the CRE’s approach most notably include an OPEX-based 

regulatory incentive by virtue of which gains or losses in productivity that are realised during the 

regulatory period are borne by the operator. SSOs are furthermore rewarded for topping booking rates 

for the facilities’ usage capacity. As for R&D, allocated funds which have not been fully spent by the 

end of the regulatory period must be returned to the consumer, thus creating an incentive to invest 

while avoiding the possibility of cost-shifting by the systems operator.142 

Regulation of Investment 

 
139 CRE. (2020). Délibération de la CRE du 3 décembre 2020 portant projet de décision sur le tarif d’utilisation des 
terminaux méthaniers régulés. 
140 Elengy has recently requested that this no longer be regulated. 
141 CRE. (2020). Délibération de la Commission de régulation de l’énergie du 23 janvier 2020 portant décision sur 
le tarif d’utilisation des infrastructures de stockage souterrain de gaz naturel de Storengy, Teréga et Géométhane.  
142 CRE. (2020). Délibération de la Commission de régulation de l’énergie du 9 décembre 2020 portant décision 
sur l’évolution du revenu autorisé des opérateurs de stockage souterrain de gaz naturel Storengy, Teréga et 
Géométhane pour l’année 2021. 
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Investment projects require approval by the CRE, insofar as the level of remuneration set by this NRA 

must enable operators to finance interest on debt while providing a rate of return comparable to that 

which it could obtain for other investments with comparable levels of risk. Yet, the CRE considers that 

the French system of regulated infrastructures is now sufficiently dimensioned. Moreover, the 

stagnation of consumption over the last ten years and its foreseeable evolution up to 2050 lead the 

CRE to be particularly vigilant in the examination of any new investment project.  

In this respect, the CRE recalls that any project to extend regasification capacities will have to be 

subject to economic tests to avoid creating stranded costs. There is still room for green investment, 

however. In 2021, for instance, the CRE approved a few investment projects to be carried out by 

GRTgaz, such as: transport projects for biomethane for an amount of €6.6 million, and a program to 

reduce methane emissions, for an amount of €57.1 million, by 2030.143  

Similarly, the French systems operator, Elengy, emphasizes the uncertainties it perceives regarding the 

role of LNG terminals in the long term: the French systems operator considers that the European 

prospects for carbon neutrality by 2050 reduce its ability to project its commercial activity beyond the 

expiration of long-term subscriptions (2035 at Montoir, 2030 at Cavaou, 2028 at Tonkin). In this 

context, agents tend to adopt a prudent approach with respect to investment and asset depreciation 

methods which serves to limit the risk of stranded costs. Moreover, a recent reduction in the 

depreciation period of certain LNG terminal assets lead to a reduction in the commercial risk borne by 

the operator Elengy.  

Overall, we distinguish two kinds of incentives: one for optimizing operating expenses and one for 

investments (OPEX and CAPEX). On the one hand, the CRE’s ATRT frameworks provide that net 

operating expenses, apart from certain predefined items that are difficult for operators to control, are 

subject to a 100% incentive: The CRE sets a trajectory for the tariff period, and any deviation from this 

trajectory remains at the expense or to the benefit of the operator. This mechanism encourages 

operators to optimize productivity gains and implement the best solutions for running the system. On 

the other hand, over the last 15 years, regulated operators have significantly developed their 

infrastructures by creating new interconnection capacities with neighbouring countries, developing 

entry capacities from LNG terminals, and strengthening the national grid to eliminate congestion and 

create a single market zone. These developments have enabled consumers to benefit from diversified 

supply sources and have strengthened France’s integration into the European gas market. 

The current value of regulated assets is estimated by a Special Commission created in 2001, in the 

context of the energy sector privatisation laws, that is responsible for setting the price at which the 

State sells its natural gas transmission networks. Then, assets are depreciated on a linear basis over 

their economic life. Land is not depreciated. Pipes and connections are depreciated over 50 years, 

metering stations, buildings and compression systems over 30 years, and other installations are 

depreciated over 10 years. Public consultations were led in 2019 to evaluate the possible introduction 

 
143 CRE. (2021). Délibération de la CRE du 21 janvier 2021 portant approbation du programme d’investissements 
pour l’année 2021 de GRTgaz. 
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by the CRE of a differentiation between the remuneration of historical assets and new assets, which 

could focus fully on sustainable development. However, operators and their shareholders indicated 

that such a mechanism would be too complex to be manageable. Thus, the CRE did not retain this 

change in the calculation of the remuneration rate for the ATRT7 tariff period. 

An ex-post adjustment mechanism, the CRCP (compte de régularisation des charges et des produits), 

makes it possible to account for the differences between the observed income and expenses and the 

CRE’s initial projections. This is especially useful for investment items characterized by high 

uncertainty. This is especially relevant for sustainable development. For instance, with biomethane, 

divergent capital costs are returned at 100% by the CRCP, with a few exceptions. Of course, apart from 

the types of expenses and revenues covered by the CRCP, any deviation from the trajectory set for 

ATRT regulatory periods remains at the expense or benefit of the operator.  

Difficulties posed by net zero targets and climate change have therefore been considered by the CRE’s 

newer frameworks. The future integration of hydrogen and biomethane into the networks, as 

mandated by the EU’s targets, are balanced against the existence of long-term contracts investment 

plans that are due to expire in the coming years. Security concerns for the infrastructure network are 

also a major concern. For instance, GRTgaz is adapting its infrastructures to accommodate, in the short 

term, the transmission of biomethane, and, in the longer term, renewable or low-carbon gases 

required to achieve the objectives of complete decarbonization of the energy mix by 2050. Regarding 

green hydrogen, the operator claimed it is at too early a stage of development for injection in the 

current regulatory period. Nevertheless, the CRE allocated €61 million for research and development 

for matters related to the energy transition such as promoting the development of new gases and new 

uses of gas and generating forward-looking solutions across the energy sector. 144  

Moreover, with regards to storage systems, the CRE also adopted an incentive-based approach for 

regulating investments in the gas storage sector that pursues the objectives of ensuring France’s 

security of supply and responding to industrial safety issues. It is founded on two pillars: an incentive 

to control costs of investment projects (which are worth more than €20 million) by virtue of which 

operators would benefit from a bonus or a penalty if they deviate by 5% from the defined budget; and 

an incentive to control costs of non-infrastructure-related projects that may overshadow other OPEX-

related measures in the general framework.145 

In fact, a recent ruling by the EC is of notable interest with regards to the net zero targets.146 In 2017, 

the CRE created a mechanism for the storage of natural gas that auctions off overcapacity while 

 
144 CRE. (2020, January). Délibération de la Commission de régulation de l’énergie du 23 janvier 2020 portant 
décision sur le tarif d’utilisation des réseaux de transport de gaz naturel de GRTgaz et Teréga. 
145 CRE. (2020). Délibération de la Commission de régulation de l’énergie du 9 décembre 2020 portant décision 
sur l’évolution du revenu autorisé des opérateurs de stockage souterrain de gaz naturel Storengy, Teréga et 
Géométhane pour l’année 2021. 
146 European Commission. (2021, June). State aid: the Commission authorises the regulatory mechanism for the 
storage of natural gas in France [Press release]. 
https://ec.europa.eu/commission/presscorner/detail/en/IP_21_3281  

https://ec.europa.eu/commission/presscorner/detail/en/IP_21_3281
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compensating SSOs in the case of insufficient revenue. According to Storengy, this will enable the 

company to adapt for biomethane while levelling risk by reducing uncertainty on the long-term.147  

6.4 UK 

General framework 

The UK’s NRA is the Office of Gas and Electricity Markets (Ofgem), which was created in the year 2000. 

Ofgem is governed by the Gas and Electricity Markets Authority (GEMA). The Authority determines 

strategy, sets policy priorities, and makes decisions on a wide range of regulatory matters, including 

price controls and enforcement. 

As part of its objective to protect the consumers’ interests, Ofgem fixes the maximum price that the 

monopoly transmission and distribution companies can charge their customers. Ofgem uses the RIIO 

model (Revenue = Incentives + Innovation + Outputs), which emphasizes the incentives to drive up 

innovation and deliver outputs. The control and budget allowed is set for eight-year periods, but it is 

verified and can be modified every year depending on the market and the evolution of consumption. 

As of 2021, all three active terminals in the UK have rTPA exemption arrangements with Ofgem. 

Concerning investments, the Network Innovation Allowance (NIA) was already included in the RIIO-1 

price controls and Ofgem continues to provide it in the RIIO-2 price controls. The NIA aims to allow for 

innovation projects in transmission and distribution networks that have been undertaken within the 

price control in different conditions, as shall be elaborated in the next subsection.148 

Details of remuneration methodology 

Ofgem changed their approach from RPI-X to RIIO in 2010, and prolonged regulatory period from 5 to 

8 years to encourage longer-term decision making and business plan, output-based adjustments to 

allowed revenue. As of 2021, RIIO-2 is the regulatory mechanism comprising the unloading of LNG 

carriers, gas storage in tanks, regasification, and emission on the transport network, pipeline 

interconnectors, as well as the reloading of LNG carriers. Ofgem thus works to maximize fairness and 

efficiency of capacity allocation mechanisms and to enforce TPA mechanisms. 

With regards to LNG terminals, according to the Ofgem, these must allocate capacity to the market 

through public auctions that are advertised in the international media. Due to the absence of 

regulatory mechanisms, data on the cost of regasification in the UK is scarce. While exempted LNG 

terminals are required to be transparent about capacity usage and “Use-it-or-leave-it” (UIOLI) 

opportunities, they are not required to publish the details about their bilateral agreements with the 

 
147 Bauer-Babef, C. (2021, July). French gas storage mechanism seen paving way for 100% renewable gas. 
Euractiv. 
148 Ofgem. (2021). Network Innovation Allowance (RIIO-2), available at https://www.ofgem.gov.uk/energy-
policy-and-regulation/policy-and-regulatory-programmes/network-price-controls-2021-2028-riio-2/network-
price-controls-2021-2028-riio-2-riio-2-network-innovation-funding/network-innovation-allowance-riio-2  

https://www.ofgem.gov.uk/energy-policy-and-regulation/policy-and-regulatory-programmes/network-price-controls-2021-2028-riio-2/network-price-controls-2021-2028-riio-2-riio-2-network-innovation-funding/network-innovation-allowance-riio-2
https://www.ofgem.gov.uk/energy-policy-and-regulation/policy-and-regulatory-programmes/network-price-controls-2021-2028-riio-2/network-price-controls-2021-2028-riio-2-riio-2-network-innovation-funding/network-innovation-allowance-riio-2
https://www.ofgem.gov.uk/energy-policy-and-regulation/policy-and-regulatory-programmes/network-price-controls-2021-2028-riio-2/network-price-controls-2021-2028-riio-2-riio-2-network-innovation-funding/network-innovation-allowance-riio-2
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Primary Contractor. Concerning pipeline infrastructure, activities are regulated in a similar fashion with 

the RIIO-2 model, and the same applies for SSOs.  

However, that is not necessarily the case for those facilities which are exempted from rTPA regulation. 

Indeed, under section 19C of the 1986 Gas Act,149 facility operators may apply for exemption from 

normal regulatory provisions. Exemptions are granted under a set of conditions set by Ofgem and the 

EC. For example, natural gas facilities that are exempted from rTPA regulation can book regasification 

capacity to Primary Contractors during Open Seasons. UIOLI systems are enforced by Ofgem as a 

condition for exemption from regulation. Unused capacity by Primary Contractors must be 

communicated in a public notice board so that interested third parties may access the service. Hence, 

Secondary Contractors may purchase unused capacity bilaterally from the Primary Contractors 

themselves, or from the facility operators through an UIOLI auction.  

Regulation of Investment 

In its investment decisions, Ofgem recognizes the major role played by regulation exemption. Indeed, 

rTPA is recognized by the EU Gas Directive as factor of uncertainty and risk for investors.150 Usually, 

big investment projects (such as the South Hook LNG terminal) are carried out under the condition of 

exemption. Yet, Ofgem also created several mechanisms that aim to promote innovation and authentic 

solutions for policy needs. The NIA provision stands chiefly among them. Several requirements have 

been established by Ofgem for projects wishing to qualify for investment facilitation under the NIA 

provision. First and foremost, these must display “potential to facilitate the energy system transition 

and/or benefit consumers in vulnerable situations”.151 Other issues such as innovation and the 

avoidance of duplication are also handled by the criteria. If approved, 90% of the cost of projects 

labelled under NIA-related expenditures can be recovered. Ex-post expenditure that fails to meet the 

criteria are deemed unrecoverable. In any case, all such NIA-related investments must be reported on 

a yearly basis to Ofgem.  

Other funding options have been made available in the RIIO-2 framework, too. The Strategic 

Innovation Fund (SIF), for instance, is a £450m joint initiative by UK Research and Innovation (UKRI) 

and Ofgem.152 It is included in the first tranche of RIIO-2’s price controls, and it aims to enhance 

competition, innovation, and sustainability by financing low-risk projects with regards to 

decarbonization.153 Funds are drawn from consumer energy-bills, so that net benefits focus on the 

 
149 UK Government. (1986). Gas Act. UK Public General Acts.  
150 Barnes, A., Yafimava, K. (2020). EU Hydrogen Vision: regulatory opportunities and challenges. Oxford Institute 
for Energy Studies. 
151 Ofgem. (2021, March). RIIO-2 NIA Governance Document.  
152 Ofgem. (2021, August 31). New £450m fund to unlock cutting-edge innovation across gas and electricity 
networks [Press release]. https://www.ofgem.gov.uk/publications/new-ps450m-fund-unlock-cutting-edge-
innovation-across-gas-and-electricity-networks  
153 Ofgem. (2021, August). Decision on the operational arrangements for the RIIO-2 Strategic Innovation 
Fund (SIF) and the SIF Governance Document. 

https://www.ofgem.gov.uk/publications/new-ps450m-fund-unlock-cutting-edge-innovation-across-gas-and-electricity-networks
https://www.ofgem.gov.uk/publications/new-ps450m-fund-unlock-cutting-edge-innovation-across-gas-and-electricity-networks
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taxpayers’ interests for low prices and fair treatment. The SIF shall remain active for the duration of 

RIIO-2’s price control period. 

Social and/or environmental benefits of investment in infrastructure projects are often difficult to 

commercialise, so Ofgem attempts to address that through regulation. Indeed, over the past years an 

increasing attention has been devoted to promoting green investments across the UK’s energy 

infrastructure. Considering the current technological limitations of green substitutes in the gas 

industry,154 the UK’s regulator focus on research and development is notably relevant. In fact, the IEA 

projects that close to 45% of annual CO2 savings in the net zero pathway by 2050 will come from 

technologies under development.155  

RIIO-2 aims to prepare the UK’s TSOs for the energy transition, namely by providing support and 

incentives for reaching net-zero targets set by the government, while striving to ensure low prices for 

final consumers. The revised NIA provision of RIIO-2 thus places ecological concerns among the 

necessary conditions for approval. At the start of the current regulatory period, Ofgem allowed £30 

billion of upfront investment for transmission, gas distribution, and electricity system operators.156  

The SIF also encourages green investment, as stated in its open application platform.157 In order to be 

eligible, applicants must prove that the proposed energy distribution and/or transmission projects 

contribute to decarbonising gas networks while benefiting the final consumer. Current and future 

needs for energy provision, transmission, and distribution are thus seen as crucial to the UK’s novel 

approach to infrastructure development. Projects are monitored throughout all phases of 

development. SIF will cover costs of gas-related funding, which is itself paid for by gas consumers, and 

the same goes for electricity consumers. In turn, unspent funding, and revenues (including royalties) 

generated ex post must be returned to consumers, while the company may retain intellectual property 

rights.158  

The Net Zero and Re-opener Development Fund is also of particular interest here. Re-opener 

mechanisms provide TSOs the option to apply for funding for ex-post investment projects that were 

not sufficiently developed at the time Ofgem set costs and outputs for the RIIO-2 price control period. 

The applicant must demonstrate that the project in question can contribute to reaching climate 

transition targets set by the national government.159 As of the time of writing, Ofgem is evaluating one 

application for the re-opener mechanism in the electricity transmission sector.160  

 
154 Balcombe, P., et al. (2017). A greener gas grid: What are the options?. Sustainable Gas Institute. Imperial 
College London.  
155 IEA. (2021). Net Zero by 2050: A roadmap for the Global Energy Sector. 
156 Ofgem. (2021, August). Case study (UK): Price controls in net zero energy networks.  
157 UK Government. (2021). Competition overview - Ofgem 2021: whole system integration - Discovery - 
Innovation Funding Service. https://apply-for-innovation-funding.service.gov.uk/competition/1011/overview  
158 Ofgem. (2021, August). SIF Governance Document.  
159 Ofgem. (2021, June). RIIO-2 indicative Re-opener application assessment process: working document. 
160 Ofgem. (2021, October). Yorkshire GREEN – Consultation on the project’s Initial Needs Case and initial thinking 
on its suitability for competition. 

https://apply-for-innovation-funding.service.gov.uk/competition/1011/overview
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6.5 Summary. Cross-country comparison of gas regulation 

Gas infrastructure is subject to regulation in most countries and the EU is no exception. Thus, 

incentives are set in place by the regulatory agencies in view to guide investments towards those areas 

where they will prove most useful in fulfilling policy objectives. In that sense, the policy objectives set 

forth by the EU’s climate neutrality agenda is due to have significant impact on regulatory practices. 

Regulation in the Spanish, French, and UK natural gas industries works by setting a precise 

methodology for calculating returns on activities such as the unloading of LNG carriers, gas storage, 

regasification, as well as the exit, entry and capacity allocation on the transport network and 

distribution networks. 

Spain’s NRA, the CNMC uses, since 2019, a revenue cap-based framework for determining 

remuneration in the nation’s gas industry. Indeed, the country used a rate of return-based system 

before which seems to have encouraged overinvestment in overcapacity. Combined with the Spanish 

government’s decision to shift risk onto the consumers, this had the side-effect of disproportionally 

inflating gas bills to cover operating expenses of under-used LNG terminals and gas storage facilities 

(the cases of El Musel and El Castor providing the most prominent examples). Yet the country’s 

National Integrated Energy and Climate Plan embodies a positive development as it leads efforts to 

adapt the existing natural gas infrastructure to function with low carbon and renewable gases in the 

future. But it must still provide sound risk assessment tools and adaptation standards, as well as a 

clearer indication of what a future hydrogen regulatory framework may look like.  

France’s NRA, the CRE, designs specific frameworks for transmission, storage, and LNG terminal 

operators, among other things. As is the case in Spain and the UK, the CRE incorporates EU regulation 

as well as extensive stakeholder consultation and empirical studies. But in contrast to these two 

countries that have been the object of our cross-country analysis, France seems to have infrastructure 

that is more adapted to needs. As a matter of fact, CRE considers that the French system of regulated 

infrastructures is now sufficiently dimensioned and is deeply sensitive to the risk of creating stranded 

assets. Instead of focusing on new infrastructure, it strives to promote OPEX-related investments for 

its ageing assets. Thus, the integration of hydrogen and biomethane into the networks are balanced 

against the existent long-term contracts investment plans that aim to ensure France's security of 

supply, industrial safety issues, and decarbonisation. 

Finally, the UK’s NRA, Ofgem, emphasizes incentives that drive up innovation and deliver outputs to 

set up remuneration. The control and budget allowed is set for eight-year periods, but it can be 

modified earlier by virtue of its specific Re-opener mechanisms. Most crucially, the country’s 

regulatory framework disposes of several instruments encouraging green investment while striving to 

minimize costs for consumers, such as the Net Zero Re-opener instrument, the NIA, and the SIF. 
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Ofgem’s focus on research and development is notably relevant as much of annual CO2 savings in 

projected net zero pathways by 2050 will come from technologies under development.  
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7 Conclusions and policy lessons 

Let us now draw conclusions with regards to investment and regulatory incentives for investment in 

gas infrastructure. Indeed, national and EU regulatory frameworks for the natural gas industry in the 

2000s were designed to meet several policy objectives, but mainly security of supply and affordability. 

With the “new” policy objective of decarbonization, the optimal levels of investment, as well as the 

direction of investment, change. Several types of risk must also be considered, ranging from business 

risk (e.g., low demand) to environmental risk (e.g., infrastructure resilience). 

Our work based itself on a cross-country comparison between Spain, France, and the UK. Spain can 

incorporate best practices from France and the UK. On the one hand, the UK’s system provides insights 

on how to create an efficient, output-focused regulatory framework in the gas industry. Indeed, much 

to the contrary of Spain, the UK regulator, Ofgem, focuses on sustainable investment and R&D, which 

is especially crucial considering that much of the technology enabling the attainment of net zero 

objectives has yet to be designed and implemented. The French system, on the other hand, can teach 

Spain how to better balance out present and projected infrastructure needs in order to avoid stranded 

assets in the future. In fact, we observed that France’s gas sector is well endowed in terms of 

infrastructure, and even though it is ageing it is also sufficiently dimensioned.  

Spain’s regulator for natural gas, the CNMC, who must today respond to chronic overcapacity (in its 

LNG terminals, for instance) and asset stranding (El Musel, El Castor), could be inspired by the policy 

practices demonstrated by the French regulator. They could also, by looking at the UK, develop 

programs for promoting and financing low-carbon and renewable gas infrastructure across the board. 

But specific risks of overinvestment and underinvestment should be avoided, this time around. The 

rest of this section shall henceforth strive to elaborate on policy lessons for Spain.  

7.1 Incentives for overinvestment in the current regulatory framework 

LNG infrastructures are underused in all three countries, but the case of Spain is particularly striking. 

This is due, at least in part, to past projections that extra infrastructure was necessary, and that one 

should build capacity ahead of demand. Demand was wrongly predicted to increase before the 2008 

and 2011 crises. Spain now has a problem of overinvestment in overcapacity (as shown by Castor and 

El Musel). This has not only been enabled by wrong projections but also by excessive investment 

incentives of its past regulatory framework, which employed rate of return regulation. 

In 2019, Spain’s LNG regasification capacity was close to the double of the country’s primary 

consumption of gas. The decision-making process that led to Spain’s current predicaments must be 

seen in contrast to the case of France, where the government-led contractors first built the terminal 

and then sold it to private investors, and not the other way around.  

Overall, France and the UK have achieved their infrastructure targets while maintaining a more 

balanced risk sharing between private investors, government, and consumers. Spain may have reached 
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its gas infrastructure targets (although storage capacity remains low), but it shifted too much risk onto 

the final consumer: 40% of Spaniards’ energy bills are now tolls for maintenance, and sometimes the 

maintenance of mothballed facilities such as El Musel. This has led to a situation where Spain harbours 

the second highest energy bills in the EU. Should the risk be borne by the consumer in future scenarios, 

then more extensive economic and environmental surveys must be needed, systematically, in order to 

avoid disastrous outcomes such as the one of El Castor. 

Considering the gas demand outlooks in Europe, the IEA estimates that it is no longer necessary to 

exploit more fields or invest in more natural gas infrastructure. But several projects are still being 

designed in Spain, as we have noted. A more rigorous approval process for asset financing and risk-

sharing is thus of the essence. In that respect, lock-in concerns must be raised. If countries such as 

Spain continue building natural gas and LNG infrastructure of questionable necessity, it will be harder 

to switch away from fossil fuels as most of these costs are sunk. In sum, investment projects must be 

tested with great scrutiny in order to avoid locked-in fossil-intense outcomes. Remuneration related 

to natural gas infrastructure could at least be differenced from remuneration for new infrastructure, 

focused on sustainable development. French operators have deemed such measure to be overly 

complex but it may be necessary in Spain.  

7.2 Underinvestment in the current regulatory framework  

New infrastructure in Spain (as well as in the UK) was often exempted from regulation in the 2000s, so 

as to attract private investment. There was a tension between public- and private-sector based 

approaches, and today our two comparison countries seem to embody an idiosyncratic mix between 

the two: the UK has a strong private sector while France has a more balanced approach.  

Yet, in the context of the energy transition, these systems (public or private) must work tirelessly 

towards the integration of renewable energies and the necessary investments in new lines, pipes, and 

R&D. Considering this, the implementation of incentives, and the promotion of system-wide flexibility, 

are needed to prepare the networks for an uncertainty-dominated scenario. While the French and 

British regulatory agencies seem to incorporate this into their frameworks, Spain’s system appears to 

lag, with only a few provisions added into the new 2021 model. Indeed, Spain’s regulatory system 

seems to be less up to speed in terms of net-zero, compared for instance to the UK. The UK’s regulatory 

system is more output driven: Gas is not simply seen as a bridge fuel as in Spain, which allows focus on 

developing an authentic low-carbon transmission system. 

In terms of renewable gases, biomethane can be transported and distributed through existing gas 

infrastructure. As for hydrogen, strong regulation on rules of origin is of the essence to certify green 

hydrogen. Mechanisms must also be developed to regulate the possible injection of these renewable 

gases into the transmission system, which, furthermore, are said to require at least 20% more pipeline 

capacity per unit of energy compared to natural gas. Therefore, dedicated infrastructure in the 

transmission system to accommodate renewable flows could be required should renewable gas 
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quantities continue to increase. Of course, projections can be proved wrong by unexpected events, as 

it happened with the demand for natural gas after the 2008 and 2011 crises. Policymakers should be 

careful not to repeat these mistakes with renewable gases, which could lead to overcapacity. Yet 

considering the shortage of biomethane and hydrogen supply facilities in Spain, this is unlikely to 

happen at such an early stage of development.  

Still, goldrush-like overinvestment in hydrogen may pose future challenges if the aforementioned 

issues are not resolved quickly. For now, bad outcomes may be mitigated by allowing companies to 

coordinate better. Green provisions could become a more important component of vertical and 

horizontal agreements between industry stakeholders; network sharing, and third-party access could 

be more actively promoted, thereby increasing system-wide transparency; and co-investment 

schemes could be explored further, so that final consumers bear less risk. Agents must strive to resolve 

potential trade-offs between cooperation and competition, always bearing risk-sharing arrangements 

in mind. Here, Ofgem’s commitment to leave no one behind, even the most vulnerable populations, 

during the climate transition must be commended. The CNMC could make similar pledges as the 

Spaniards pay higher gas bills than the British, despite of having a lower GDP per capita. Instead, 

current commitments by the Spanish government as stated in its INCEP submitted to the EC revolve 

around smart metering and ecological footprint monitoring for the consumer, but high gas prices 

remain an elephant in the room.  

Regardless, investments in low carbon and renewable gases must also accompany investments in 

technologies such as CCUS and their implementation which require specific infrastructure. Regulatory 

incentives could thus develop a more holistic approach by prioritizing coherence over opportunity. Yet 

the careful allocation of present capital in light of future trends must not be overly delayed either. As 

nations strive to become climate neutral before 2050, delayed investment can be considered 

underinvestment. One can regret the lack of intermediate measures related to shortage of supply for 

renewable gas and its associated transmission and distribution capacity. As of 2021, the 

aforementioned issues are especially handled by Spain’s Ministry for the Ecological Transition and the 

Demographic Challenge, but it should handle a bigger role for the national regulatory authority, the 

CNMC. 

7.3 Government strategy: subsidies and taxes 

There might be a trade-off between different policy objectives. Competition, implementation speed, 

coordination on EU level, and sufficient green infrastructure investment must all be obtained if nations 

truly wish to reach net zero by 2050. In such a scenario, bigger countries appear to be first movers, 

while coordination on EU level is still ongoing with policy deliverables due by January 2022. 

The next policy steps must aim to reduce emissions as fast and effectively as possible while minimizing 

deteriorations in usual policy objective dimensions. After all, regulation does not operate in a vacuum 

and should optimally be evaluated in the context of the government’s overall strategy. Crucially, there 
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might be substitutability of different policy measures, in the sense that certain incentives can be set 

through regulation but also through taxes or subsidies.  

Overall, the following question appears to be of the essence: How should incentives or subsidies for 

investment facilitating the green transition be financed? On that matter, we have found that it does 

not make sense that the taxpayers pay for everything, since the society as a whole benefit from the 

transition, not just the gas consumers. On the other hand, letting only gas consumers pay would 

encourage a more wide-ranging switch to renewables. Moreover, subsidies which are funded through 

the general tax base rather than through higher gas tariffs could prevent unnecessary price distortions 

across the electricity market. On that matter, having a greater share of the population to switch away 

from gas to electricity might be a good measure altogether. Perhaps it could be argued that the optimal 

switching mechanism would better be achieved through a carbon tax at levels equal to the externality 

created by the emission.  

Pilot experiments, such as Italy’s successful hydrogen-fuelled pasta factory pilot,161 or the UK’s H21 

Leeds City Gate pilot (which is funded through the NIA mechanism that we have described),162 could 

be further explored in Spain. These experiments could involve both the transmission and distribution 

systems, although the latter has not been the focus of this report. Such measures would contribute 

towards making the Spanish system more output-focused, as well as increasing the country’s overall 

level of ambition in the face of the climate crisis.  

In order to fully harness the potential of the transition, gas-importing countries such as Spain, France, 

or the UK (a net importer despite domestic production) must move fast. First-movers will accrue bigger 

savings on foreign gas purchases and more investments in the national economy. For there is little 

scientific backing to the assumption that net-zero commitments are a hurdle for investment and 

economic development. Research has shown quite the opposite: As fossil gas prices grow more 

volatile, the market for renewables will gain in stability, efficiency, and competitiveness, while 

contributing to economic growth. The role of government taxes and subsidies then, in the face of the 

transition, is to carefully manage a “Just Transition” in which no pockets of socio-economic misery are 

created along with stranded assets. Energy poverty is a major issue in Spain, and the climate transition 

must not contribute to exacerbate this challenge. 

7.4 Limitations and directions for future analysis 

A transition to net zero will involve substantial challenges for the gas industry and regulators alike. 

Lessons from the past can provide us with insights on how to deal with these challenges, and therefore 

must be taken into account. This report has mostly focused on lessons from a cross-country 

comparison but there may be potentially useful lessons from following other approaches.  

 
161 Reed, S. (2021, May 27). Hydrogen as Fuel? An Italian Pasta Factory Shows How It Could Work. The New York 
Times. 
162 H21 Green. (2021). H21 Leeds City Gate, available at https://h21.green/projects/h21-leeds-city-gate/  

https://h21.green/projects/h21-leeds-city-gate/


   
 

81 
 

 

Moreover, this report did not delve into the details of the gas distribution system, which is crucial  and 

faces potentially profound questions as to its future. Future analysis could, for instance, attempt to 

compare investment cost estimates between the distribution and transmission systems. Industry 

comparison may be another fruitful approach. The gas industry is not the first to have achieved 

network investment under uncertainty in the past and it is by far not the only one that will need 

additional infrastructure to achieve decarbonization in a net zero world. Industries such as the 

telecom, electricity, or postal, and their regulatory frameworks may be especially interesting as 

benchmark. Much like in the gas industry, their regulators were trying to encourage timely investment 

at optimal levels. Most recently, the lessons from past investment into 5G networks may be relevant: 

if companies are investing massive sums to create these networks, there might be a lesson for green 

finance to learn from which would boost stakeholder commitment to the transition. 

Much information will also become available in the next years, urging the creation of roundtables and 

fora, where best practice solutions can be shared across industries. We must explore the potential for 

knowledge-transfer in transitioning industries, especially gas which portrays itself as a “bridge” fuel. In 

that regard, it falls upon the industry to maximize the extent of transferable skills and practices from 

a fossil gas grid scenario to a renewable grid scenario. But regulation policy could encourage these 

practices by allocating a designated revenue or specific mechanisms for promoting skill transfer and 

lifelong learning, all of which can benefit the industry’s resilience across the board. 

We often rely on past regulation as a source of policy lessons. Designing the green future, however, 

may require thinking ahead. Some commentators stress that no country has implemented policy 

measures ambitious enough to reach net zero targets yet. Yet one country always needs to be the first 

mover, and although we do not assess costs and benefits in this report, there is little reason to doubt 

the fact that Spain enjoys the potential of becoming an early adopter of renewable gas, establishing 

industrial best practices and regulatory standards. After all, as Spain was designated “transition 

champion” at the latest UN High-level Dialogue on Energy, it is now time for the country to walk the 

climate talk by implementing the right policies for natural gas.163 

 
163 United Nations. (2021). Global Champions Announced for UN High-level Dialogue on Energy [Press release]. 
https://www.un.org/en/desa/global-champions-announced-un-high-level-dialogue-energy  

https://www.un.org/en/desa/global-champions-announced-un-high-level-dialogue-energy
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