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Foreword

Cutting carbon emissions from the way we produce energy in 
the UK is at the heart of becoming a low-carbon economy – 
and therefore tackling climate change. If we don’t clean up 

the energy sector, it will be nearly impossible to meet our legally-
binding targets to reduce climate-change emissions. This should be 
an overwhelming priority for a Government that claims it will be the 
greenest ever.

But the signs are not good. The Big Six energy companies that dominate the 
UK energy market have been pushing for gas to play a major role in our future. 
And earlier this year Energy Secretary Ed Davey e!ectively launched a second 
dash for gas: he signalled that gas power stations built before 2015 would not 
have to cut their carbon emissions before 2045. This risks locking the UK into 
highly polluting power generation for another 30 years.

Professor Michael Bradshaw’s report clearly and compellingly shows that 
continuing to depend on gas could involve serious risks. We would remain reliant 
on imported gas and vulnerable to geopolitical problems - unless we go down the 
risky road of developing shale gas with its potentially huge local environmental 
impacts. We would remain exposed to the volatility of international gas prices, 
which have driven up gas bills by 90 per cent in recent years. And we would 
face a much tougher task trying to meet our emissions targets.

The solution is also clear and compelling: a shift to clean, British energy. 
We must focus on developing the UK’s vast potential for power from wind, 
waves and the sun – and cutting the amount of power we use. This will 
stabilise energy bills, tackle climate change and create thousands of jobs in 
neighbourhoods across the UK. It will also move us away from an energy 
market dominated by a handful of big companies which want to keep us 
hooked on fossil fuels.

This year Parliament will discuss Government plans to reform the rules 
governing our electricity market. This is a once-in-a-generation opportunity to 
get us heading firmly in the right direction. 

Renewable energy and better e"ciency, not more and more gas, is our best 
hope for clean energy we can all a!ord. 

Andy Atkins
Executive Director, Friends of the Earth
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Executive su#ary

The challenges that a continuing 
reliance on gas could pose for the UK’s 
energy system
This report finds that:

The UK has become increasingly reliant on 
imported gas.
A perfect storm is brewing, with major 
uncertainty around all the elements of current 
UK energy policy. This could delay the low-
carbon transition and lead to continuing 
reliance on gas.
This reliance could pose risks around the source 
of gas, the reliability of infrastructure and the 
availability of storage.
An assessment of possible energy futures 
shows that moving to an energy system with 
the majority of electricity from renewable 
sources involves the lowest risk of energy 
security problems.
Shale gas is unlikely to be a game-changer in 
the UK.
It is time to take our foot o! the gas and focus 
on the actions needed to deliver a low-carbon 
energy system.

The UK has become increasingly reliant 
on imported gas, and shale gas is 
unlikely to be a game-changer
Gas use grew quickly in the 1990s – the first dash 
for gas – but has stabilised in the past decade and 
has recently been subject to significant volatility. In 
recent years the UK has become increasingly reliant 
on imported gas as production from the North 
Sea has declined. We import gas in roughly equal 
measures from Norway, continental European gas 
markets and as Liquefied Natural Gas (LNG). 

In the United States, shale gas production 
has rocketed and gas prices have fallen. But this is 
unlikely to happen in the UK because: 

The size of UK shale-gas reserves is unclear. 
Production is still some way o!.
Environmental considerations are likely to 
mean a slower pace of development.

A perfect storm is brewing, with major 
uncertainty around all the elements 
of current UK energy policy. This could 
delay the low-carbon transition and lead 
to continuing reliance on gas
The five main elements of UK energy policy are 
energy e"ciency, the development of renewables, 
the electrification of the economy, new nuclear and 
carbon capture and storage. However, there are 
currently major risks, uncertainties and costs involved 
in all of these creating a perfect storm. 

This could delay the low-carbon transition 
and lead to a continued reliance on fossil fuels 
– specifically gas, most of which will have been 
imported. It will also compromise meeting our 
carbon budgets. 

There is ample evidence of this in proposals for 
Electricity Market Reform and recent statements by 
Ministers about the need to keep our foot on the gas. 

This reliance could pose risks around 
the source of gas, the reliability of 
infrastructure and the availability of 
storage.
Over the past few years the companies that deliver 
gas to UK customers have invested greatly in the 
expansion of the gas import infrastructure. The UK 
is now well placed to import gas. However, a reliance 
on imported gas could pose energy security risks in 
three areas: 

1. Upstream risks associated with the source 
of imported gas. Including the shutting of the 
Straits of Hormuz limiting LNG exports from 
Qatar – the main source of UK LNG imports 
– which could trigger military intervention. If 
global gas demand is greater than supply, the 
UK could have to compete with the higher 
prices that Asia-Pacific countries will pay for 
LNG. The rise in wholesale gas price is the major 
cause of increased energy costs over the past 
few years. The conventional wisdom is that gas 
prices will continue to rise, but this is not certain.

2. Infrastructure. Problems with pipelines, import 
infrastructure and processing plants. There 
have been problems in all of these areas in 
recent years.

3. Inadequate gas storage. The UK has much 
less gas storage than other countries.  So a 
prolonged interruption to supply could leave 
consumers exposed to price spikes. There are 
several proposals for new storage facilities but 
it is not clear who should or will pay for these.
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An assessment of possible energy 
futures shows that an energy system 
with the majority of electricity from 
renewable sources involves the lowest 
risk of energy security problems 
The report’s definition of gas security covers:

Physical security – avoiding involuntary 
interruptions to supply.
Price security – providing energy to customers 
at reasonable prices
Geopolitical security – ensuring the UK retains 
independence through avoiding reliance on 
other nations.
Environmental security – achieving the 
emissions reduction targets, while minimising 
other impacts of energy production, 
transmission and consumption. 

The report uses this definition to assess three 
possible energy futures: 

Green – reflecting Friends of the Earth’s view 
that the majority of the UK’s electricity should 
be produced from renewable sources, with no 
new nuclear power and a limited role for gas as 
back-up.
Carbon Plan – the Government’s current 
thinking, with a growing role for renewables 
(but not on the scale of the above), new 
nuclear power beyond 2020 and a continuing 
key role for gas.
Second Dash for Gas – the consequences of 
policy failure, with no significant improvements 
in energy e"ciency and not enough progress 
on low-carbon generation capacity resulting in 
a higher level of demand for gas.

The Green scenario has positive assessments for 
physical, geopolitical and environmental security - 
price security is assessed as uncertain. Conversely, 
a second dash for gas could increase physical 
interruptions of supply; increase exposure to price 
uncertainty; increase exposure to geopolitical 
actions; and increase the chance that the UK will not 
achieve its climate change targets. 

The Government can manage these risks to 
some extent. However exposure to these risks can 
be significantly reduced by ensuring that the role of 
gas in our energy future is clear and defined – as a 
transition fuel in the move to a low-carbon energy 
system – rather than what we resort to because of 
the failure of policy in other areas. 

The report concludes that it is time to take our 
foot o! the gas and focus on the actions needed to 
deliver a low-carbon energy system.
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The aim of this report is to provide a 
balanced review of the key issues that will 
shape the future role of natural gas in UK 

energy security. It does not argue for a particular 
role for gas in the UK’s future energy mix, nor 
whether more or less gas is a good or a bad 
thing for climate change; rather it presents the 
energy security challenges likely to be associated 
with future gas supplies.

The UK’s energy system is on the cusp of a period 
of unprecedented change in the midst of great 
uncertainty. Over the next decade or so almost a 
third of the country’s electricity generating capacity 
must be replaced to comply with EU legislation on 
air pollution and all but one of the country’s nuclear 
power plants will come to the end of their operating 
life. This challenge also presents a significant 
opportunity to address greenhouse gas (GHG) 
emissions and develop a more environmentally 
sustainable energy system. 

The 2008 Climate Change Act has set the legally 
binding target of achieving an 80 per cent reduction 
in GHG emissions by 2050 (relative to 1990 levels). 
To ensure progress towards this ambitious target, the 
Government has now set the first four 5-year carbon 
budgets and by the end of the Fourth Carbon Budget 
in 2027 GHG emissions should have declined by 50 
per cent (see Table 1).1 The European Commission’s 
20/20/20 Energy Strategy calls for a 20 per cent 
reduction in carbon dioxide emissions by 2020. This 
target is clearly surpassed by the Carbon Budget.

To achieve the targets set by the Carbon Budget, 
a low carbon energy transition is required, but it will 
take time and will require a huge amount of capital 
investment. A figure of £200 billion by 2020 is often 
quoted in Government publications. At present, 
the pace and cost of the transition is the subject 
of heated debate, the Government argues that it 
is essential that the UK provide global leadership 
on climate change (the UK accounts for about 2% 
of global GHG emissions) and that a low carbon 
transition can herald a green new deal that will shape 
a new role for the UK in the global economy and 
provide secure clean and a!ordable energy for its 
citizens. Behind the scenes there are clearly tensions 
between the Chancellor George Osborne and the 
Deputy Prime Minister Nick Clegg over the cost of the 
transition and this currently reflected in the debate 
over the future role of gas. Nonetheless, the Coalition 
Government’s line is that the low carbon energy 
transition is good for the environment and good for 
the economy. Critics of the Government’s strategy 

argue that its pursuit of renewable energy is too 
costly and that it will undermine the competitiveness 
of the UK’s economy and impose higher energy costs 
on consumers and industry.

The near-term and medium-term (to 2025) 
role of natural gas is a key part of this debate. As a 
fossil fuel, is natural gas part of the problem or does 
it present a cleaner and cost-e!ective bridge to a 
future low carbon energy system? The international 
oil and gas companies and power generators argue 
that rather than being a ‘transition fuel,’ natural gas 
can be a ‘destination fuel’ that can deliver substantial 
reductions in carbon dioxide at a lower cost than the 
alternatives. 

To achieve its aim, the second section of this 
report examines the evolution of the UK’s energy 
mix and charts the growing role of natural gas. It 
also explains the evolution of the UK’s gas trade 
and details the key elements of the gas import 
infrastructure. The third section examines the 
UK’s current energy strategy, paying particular 
attention to the impact of policy on the uncertainties 
surrounding the future role of natural gas. The fourth 
section examines the di!erent dimensions of UK gas 
security in greater detail. The fifth section explores 
the myriad of roadmaps, pathways and scenarios 
that seek to explore possible energy futures; again 
the focus is on what they have to say about the 
future role of gas in the UK. 

The conclusion links the dimensions of gas 
security to the scenarios to produce three risk profiles 
associated with particular levels of gas demand. The 
report concludes that what is needed is a clearer 
determination of the role that gas can play in the 
low carbon transition, balanced by an understanding 
of the risks associated with a continued high level of 
dependence on this finite fossil fuel: ‘gas by design, 
rather than gas by default.’

SECTION 1

Introduction

Table 1 – UK Carbon Budgets
Source: (DECC)

Period GHG emissions reduction 
below base year (1990)

1st Carbon Budget (2008-12) 23%

2nd Carbon Budget (2013-17) 29%

3rd Carbon Budget (2018-22) 35%

4th Carbon Budget (2023-27) 50%

2050 Target 80%
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SECTION 2 

The changing UK gas balance

The first ‘Dash for Gas’ 
The first public supply of gas in Britain actually dates 
to 1807 when Pall Mall in London was the first street 
to be lit by gas. In its early history so-called ‘town 
gas’ was used mainly to provide lighting and was 
produced from coal and then later oil in the 1950 and 
1960s. The gas works and associated gasometers 
became a familiar part of the cityscape as gas was 
used for heating and cooking as well as lighting. 

It was the discovery of natural gas in the North 
Sea that transformed the role of gas in the UK’s 
energy mix. Production began in July 1967 and by 
1972 it exceeded the supply of town gas. Initially 
natural gas was converted into town gas, but this 
was ine"cient and gas making from coal ended 
in the UK in 1979, though it continued in Northern 
Ireland until 1988.2

During the 1970s and 1980s natural gas rapidly 
expanded its role in UK households and industry, but 
it was not until 1991 that it was permitted to use 
natural gas for electricity generation. 

The advent of the combined cycle gas turbine 
(CCGT)—which improves e"ciency by using the 
exhaust heat from the gas turbine to produce 
additional steam for power generation—married to 
an abundant supply of natural gas from the North 
Sea—provided a more a!ordable, e"cient and 
cleaner alternative to coal-fired power stations and 
the power generation companies rushed to build gas-
fired power stations.

Diagram 1 clearly illustrates that over the last 
40 years there has been significant change in the 
structure of the UK’s fuel mix. 

This is an important point to make when we 
consider the challenge of bringing about a low 
carbon transition over the next 40 years. The energy 
system is clearly dynamic and constantly evolving. In 
1970 coal accounted for 47.1 per cent of total energy 
consumption in the UK and gas a mere 5.4 per cent. 
In 2010 the share of coal had fallen to 14.8 per cent 
and gas had increased its share to 42.7 per cent. The 
share of oil has remained relatively stable, but its 
consumption is now confined to the transport sector 
and for space heating where consumers do not have 
access to natural gas. 

Throughout this period the level of fossil fuel 
dependency only fell below 90 per cent when 
nuclear power was making its largest contribution 
in the 1990s. 

Most recently, the share of non-fossil fuels in 
the primary energy mix has been supplemented 
by the expansion of renewable energy, but in 2010 

the level of fossil fuel dependency was still 89.8 
per cent. As we shall see, UK Government energy 
strategy foresees a rebirth of nuclear power and 
the substantial expansion of renewable energy to 
increase greatly the share of low carbon energy in 
the UK’s fuel mix. The question remains: what will be 
the role of gas in this energy future? 

Gas in the UK energy mix
Diagram 2 presents information on the physical 
contribution made to UK primary energy 
consumption by each fossil fuel, plus nuclear power. 
To enable comparison, the physical volume has been 
converted into million tonnes of oil equivalent. 

The rise of natural gas is clear to see, during the 
1990s—at the height of the ‘dash for gas’—natural 
gas passed coal and then oil as the most significant 
contributor to primary energy supply. 

In the last decade gas consumption has 
stabilised and most recently, in common with the 
energy sector more generally, has demonstrated 
increased variability as a result of a combination of 
wider economic conditions (recession has reduced 
energy demand), weather conditions (harsh winters 
in 2009 and 2010 increased demand and a mild 
winter in 2011 reduced demand) and its price 
competitiveness with coal in the power generation 
sector. If coal is cheaper than gas, then generators 

Diagram 1 – UK Inland consumption of primary fuels and 
equivalent – 1970-2010
(Source: DECC)
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switch from gas powered generation to coal-fired 
generation, which also increases the carbon intensity 
of power generation. 

The latest statistics from DECC for 2011 reveal 
that compared to 2010 total primary energy 
consumption for all energy uses fell 7.5 per cent and 
when adjusted for weather di!erences between 
2010 and 2011 the fall in consumption was 2 per 
cent. In 2011, as a result of a significantly milder 
weather than in 2010 and lower demand for 
electricity generation, gas consumption fell by 17 per 
cent to around 906 TWh, its lowest level since 1995.3

Gas consumption in the UK is split roughly equally 
in thirds between electricity generation, domestic use 
(cooking and heating) and a combination of industry/
services and energy industries. 

During the 1990s demand from gas-fired power 
generation grew by an average of 20 per cent a year, 
compared to an average of 10 per cent per year in 
the domestic, industrial and service sectors. Industrial 
consumption peaked in 2000 and by 2010 had fallen 
to 37 per cent. The amount of gas consumption 
accounted for by power generation has increased 
from 6.6 TWh in 1990 to a record level of 376.8 TWh 
in 2008.4 In 2011 gas use for electricity generation 
fell by 17.4 per cent to 306.7 TWh, with gas 
producing 39.8 per cent of total electricity generated, 
down from 45.9 per cent in 2010. At present, the level 
of nuclear power generation in a given year and the 
price of gas relative to coal determine the relative 
share of gas. In the future the level of renewable 
power generation will be the key factor determining 
the share of gas in the power generation mix.

There is no doubt that over the 20 years or so 
the dash for gas brought with it multiple benefits. 
The low price of domestic gas meant that it was 
profitable for the electricity generators in the UK 
and, as a result of privatisation, the UK Government 
enjoyed considerable royalties and tax revenues from 
gas production in the North Sea. 

It provided the UK consumer with relatively 
cheap and abundant supplies of gas and electricity. 
In doing so it also justified the Government’s 
policies of privatisation and liberalisation as the 
state backed out of direct ownership and control of 
the energy sector. 

The switch to natural gas from coal in power 
generation also brought with it improvements in 
air quality and reduced the problem of acid rain. It 
delivered a significant decarbonisation of the power 
generation sector and a reduction in the carbon 
intensity of energy use. Between 1990 and 2010 
emissions from electricity generation fell by 23 
per cent. The increased e"ciency of CCGT power 
generation also contributed to improvements in UK 
energy intensity. 

Between 1990 and 2010 the UK’s total carbon 
dioxide emissions fell by 18.9 per cent and the UK 
will have no problem meeting its Kyoto target of a 
12.5 per cent decline in GHG emissions below base 
year over the 2008-12 period. Over the same time 
period, the energy ratio (the amount of energy 

consumed per unit of GDP) also fell by 47.1 per 
cent. The decarbonisation of power generation 
has been a key factor; but other factors, such as 
economic restructuring—the decline of industry and 
manufacturing, the growth of the service sector—
and improvements in energy e"ciency are also part 
of the story. However, it is important to note that the 
UK economy continues to consume those industrial 
and manufacturing products, but it imports them 
from elsewhere. Consequently, the GHG emissions 
associated with that consumption was ‘o!shored’ 
to exporting countries, largely in Asia. When these 
consumption based emissions are considered, the UK 
emissions have actually gone up, not down.5

Although natural gas emits less carbon dioxide 
per kWh generated than coal when burned, (a 
CCGT station operating at full capacity emits 54 
per cent less carbon dioxide than a modern coal-
fired power station) it is still a fossil fuel. Natural 
gas—methane—is itself a GHG with 25 times the 
global warming potential of carbon dioxide. When 
methane is burnt the main products are water 
vapour and carbon dioxide, but the amount of 
methane leakage (fugitive emissions) is an issue that 
is receiving increased attention, especially in relation 
to unconventional gas production (which is discussed 
below). Of course, methane leakage is also an issue 
for conventional gas production and transportation.6 
The gas leak at Total’s Elgin platform in the North 
Sea is a dramatic example of this problem.

In the absence of carbon capture and storage 
(CCS), which is discussed later, the UK’s future carbon 
budgets cannot be met by a second dash for gas. 
But there are also other reasons why a substantial 
increase in natural gas consumption is not desirable.

The changing UK gas balance
The UK’s dash for gas was facilitated by the 
availability of abundant supplies from the 

Diagram 2 – UK Inland consumption of the major primary 
fuels – 1970-2010
(Source: DECC)
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UK Continental Shelf (UKCS), which were also 
supplemented by imports from the Norwegian 
Continental Shelf (NCS).

However, the high rate of consumption relative 
to reserves, accelerated by exports to Continental 
Europe, has resulted in a decline in UK domestic gas 
production from the peak reached in 2000. Although 
this was anticipated by the industry in the late 1990s 
and early 2000s it seemed to take Government 
policy makers by surprise.

According to DECC, gas production from 
the UKCS peaked in 2000 at 1,260.6 TWh (BP’s 
Statistical Yearbook reports a figure of 108.4 billion 
cubic meters (bcm) in 2000). Diagram 3 charts 
the relationship between gas production and gas 
consumption in the UK since 1970. The import of 
gas from the NCS explains the situation in the mid-
1970s. What is also clear from Diagram 3 is the rapid 
decline in production after the peak in 2000. 

Between 2000 and 2010 total UKCS production 
fell by 47.3 per cent from 108.4 bcm to 57.1 bcm. The 
UK became a net importer of natural gas in 2004, 
and in 2011 domestic production only covered 58 per 
cent of UK consumption. 

In response to this growing import dependence, 
the gas industry has made substantial investments 
in new import infrastructure that is now well 
beyond that needed to meet domestic demand. As 
a result the UK has developed a role as a western 
gas bridge to the Continental European market. 
DECC’s provisional figures for 2011 show that while 
production levels were 20.8 per cent lower than 
2010—as a result of a greater than anticipated 
decline due to planned and unplanned maintenance 
work—exports were actually at a record level with 
the UK exporting more gas in 2010 than it did when 
domestic production was at its peak in 2000. Overall, 
in 2011 gross imports of natural gas were greater 
than production for the first time since 1967, with 
liquefied natural gas (LNG) accounting for 45 per 
cent of gas imports (UK gas trade is examined in 
more detail below).

Shale gas: a game changer?
In a relatively short period of time the development 
of shale gas in the United States has had a dramatic 
impact on domestic US gas production and also 
impacted on the global gas market. According to the 
US Energy Information Administration (EIA), shale 
gas refers to natural gas that is trapped within shale 
formations. Shale is a fined-grained sedimentary rock 
that can be a rich source of petroleum and natural 
gas. Given that shale is the most widely occurring 
form of sedimentary rock on the planet, potential 
shale gas and shale oil reserves are substantial. 
Production from shale gas is not new, what is new is 
the combination of horizontal drilling and hydraulic 
fracturing techniques that has allowed access to 
large volumes of shale gas that were previously 
uneconomic to produce. 

US Shale Gas Revolution
Since the middle of the last decade the combination 
of a series of new applications of technology, 
regulatory loopholes that exempted oil and 
gas drilling from a wide range of environmental 
requirements, tax incentives and the fact that 
sub-surface mineral rights belong to the landowner, 
coupled with a well developed national gas pipeline 
system and oil and gas service industry have 
resulted in a shale gas revolution.7 In 2006 shale 
gas production in the US was 28 billion cubic metres 
(bcm), in 2010 it was 140 bcm and accounted for 
23 per cent of total US gas production. According 
to the EIA, at 2010 rates of usage the US has 
enough reserves to supply over 90 years of usage. 
The combination of a significant increase in gas 
production and depressed demand due to the 
economic recession has resulted in a dramatic fall 
in gas prices in the US and the price of gas has 
been de-coupled from that of oil, which remains 
determined by international events. A few years ago 
the US was seen as a growing market for Liquefied 
Natural Gas (LNG) imports, today it is more or less 
self-su"cient and there are plans to export LNG from 
2016 onwards. Already the US shale gas revolution 
has had an impact on the global gas industry as 
the LNG that was developed to serve the US market 
has had to find new destinations. This resulted in a 
short-term glut of gas, but this is fast being absorbed 
by increased imports from Japan post-Fukushima, 
as increased gas-powered electricity generation is 
being used to compensate for the loss of nuclear 
capacity, and also by economic recovery in Asia. Two 
questions are foremost when assessing the future 
prospects for shale gas: first, how sustainable is US 
production, and how far beyond the US will the shale 
gas revolution spread?

Diagram 3 – UK Natural Gas Production and Consumption – 
1970-2010
(Source: BP)
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Environmental risks
Shale gas production carries with it a range of 
economic and environmental risks.8 At present, shale 
gas in the US is being produced below cost, but the 
future production costs associated with shale gas 
remain uncertain. One of the key reasons for this is 
that there are a number of environmental problems 
associated with shale gas production that could place 
a higher burden on production costs in the future. 

First, the fracturing process that breaks up 
the rock and releases the trapped gas uses large 
amounts of water that are forced underground at 
pressure. In water-scarce areas this is likely to be a 
brake on future production. 

Second, the water that is used for fracturing 
contains hazardous chemicals and some companies 
have been reluctant to disclose exactly what is being 
pumped into the ground. These chemicals can be 
released by spills, leaks and faulty well completion. 

Third, the fracturing process also produces 
large amounts of waste water, which may contain 
dissolved chemicals and contaminants that require 
treatment before reuse or disposal. 

Fourth, the drilling activity can trigger small-scale 
local seismic events (earthquakes). 

Fifth, the drilling process itself is intrusive and 
requires a large amount of heavy equipment to be 
moved around. This problem is amplified by that fact 
that a given well may need to be ‘fractured’ a number 
of times during its life to maintain production.

Sixth, there are growing concerns about 
the fugitive release of methane from shale gas 
production. This is a highly controversial issue, but 
there is evidence that poor well completion can 
lead to methane leakage into the water supply and 
that there are higher levels of emissions from shale 
gas fields than usually found with conventional gas 
fields. There are conflicting studies on this issue 
with some studies suggesting that lifecycle GHG 
gas emissions from shale gas are higher than coal.9 
Further research is being conducted into this issue 
and it is clearly an area of concern. If it does turn 
out that shale gas production has a higher GHG 
emissions profile, then it reduces or even negates the 
decarbonisation benefits of replacing coal-powered 
generation with (shale) gas-powered generation. 

When all of these issues are considered, it is 
clear why shale gas production has become such 
a controversial issue in the US and elsewhere. In 
the US, the pro-shale lobby see it as an answer to 
energy security concerns and the basis of industrial 
renewal based on cheap gas. The anti-shale lobby 
stress the negative environmental consequences 
and the fact that it may crowd out investment in 
renewable energy sources. In 2011 President Barack 
Obama commissioned the Department of Energy 
Shale Gas Production subcommittee to conduct an 
enquiry into shale gas production. Its interim report 
was published in August 2011 and the second and 
final report in November. The first report made 
20 recommendations, and identified four areas of 
concern: possible drinking water contamination; air 

pollution; community disruption; and, cumulative 
adverse impacts on communities and ecosystems. 
The second report focused on how to implement 
those twenty recommendations to: ‘assure the 
nation’s considerable shale gas resources are being 
developed responsibly, in a way that protects human 
health and the environment and is most beneficial to 
the nation.’ The jury is still out on the impact of this 
increased regulatory burden. The IEA’s recent report, 
Golden Rules for a Golden Age of Gas, identifies seven 
areas where measures are required to reduce the 
environmental impact of shale gas production, and 
maintains that their implementation would only add 
7 per cent to the production cost of a ‘typical shale-
gas well.’10 The technology and production processes 
used in shale gas production are constantly evolving 
and it is likely that the industry can absorb the need 
for more stringent monitoring and regulation; but 
it may have the e!ect of increasing the cost of 
production, which will impact on the more marginal 
shale reserves, especially when the current price of 
gas is already well below the cost of production. 

While the majority of gas analysts seem to favour 
continued high levels of US shale gas production, this 
is not a certainty and any medium- to longer-term 
assessment of global gas markets must consider the 
possibility of the US once again having to import 
gas, especially if economic recovery increases gas 
usage. What is also uncertain is how far the US 
shale experience will travel. In its Golden Age of 
Gas report, the IEA noted: ‘Although understanding 
of the scale of unconventional gas resources 
globally is improving, the complex issues related 
to unconventional production mean that future 
production projections are subject to a large degree 
of uncertainty, particularly in regions where little or 
no such production has been undertaken to date.’11

Potential in the UK?
A global assessment of shale gas potential is beyond 
the scope of this report; but what is relevant is an 
assessment of the impact of shale gas on the UK gas 
balance in the next 10-15 years. It is very early days, 
but it is becoming clear that the UK has substantial 
shale gas reserves, as do other parts of Europe. In 
2010, the first shale gas exploratory well was drilled 
by Cuadrilla Resources Holdings Limited (Cuadrilla) 
near Blackpool in the Bowland Shale, which extends 
from Preston to the Irish Sea. The activities of 
Cuadrilla gained national attention when their 
drilling operations trigged some small-scale seismic 
events in April and May 2011, and drilling was 
suspended. In April 2012 an expert report prepared 
for DECC recommended, subject to consultation, 
that Cuadrilla be allowed to resume drilling and 
recommended a series of measures to mitigate the 
induced seismic events caused by drilling operations. 
The report did not consider the wider environmental 
implications of shale gas operations.12

In September 2011 Cuadrilla announced that 
estimated reserves in place in its license area could 
be as large as 5600 bcm, which is a very significant 
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amount, comparable to the Barnett Shale in Texas. 
However, a study for DECC conducted by the British 
Geological Survey suggests that the total UK shale 
gas reserve potential could be around150 bcm.13 

The bottom line is that we do not know what 
the UK reserve base is and that actual production 
is still some way o!. Meanwhile, other firms are 
looking to acquire exploration permits in parts of 
Wales, Somerset and the south of England. Not 
surprisingly, this is triggering local opposition, as 
people are concerned about the potential negative 
environmental impact of shale gas operations. A 
report by the Tyndall Centre at the University of 
Manchester estimates that to produce 9 bcm of gas 
annually (about 10 per cent of UK demand) over a 
20 year period would require 430-500 well pads and 
could cover an area of 140-400 sq. km, the latter is 
about the size of the Isle of Wight.14

In May 2011 the House of Commons Energy 
and Climate Change Committee published the 
results of its inquiry into shale gas. The report 
provides a comprehensive analysis of the prospects 
for shale gas in the UK, the policy implications and 
the environmental risks. The report concludes: ‘…
shale gas resources in the UK could be considerable. 
However, while they could be su"cient to help the 
UK increase its security of supply, it is unlikely that 
shale gas will be a “game changer” in the UK to the 
same extent as it has been in the US.’15 

Also in 2011, Ofgem asked Pöyry Management 
Consulting to investigate the possible impact of 
shale gas and other types of unconventional gas 
(such as tight gas and coal bed methane) in Europe. 
Their report was released to the public in February 
2012 and found that: ‘…there is potential within 
Europe for unconventional gas to become a major 
source of supply. However, favourable conditions 
that have facilitated the shale gas revolution in 
the US may not be repeated in Europe’ and Poyry 
conclude that a US style boom in Europe is unlikely. 
For instance, environmental constraints and/or 
environmental compliance costs could prevent 
significant volumes of unconventional gas being 
developed.16 They suggest that greatest potential 
lies in Poland, where 24 bcm could be produced 
by 2030. In the case of the UK they suggest that 
only 1-4#bcm/year could be produced by 2030. An 
October 2011 report by Deutsche Bank concluded 
in relation to UK shale gas resources that: ‘…it is too 
early to judge the recoverable resource size, let alone 
what commercial production rates may be possible.’17 
More generally, they identified four factors that 
could work against large-scale production of shale 
gas outside the US, all of which are relevant to the 
UK: population density, mineral-rights law, well costs, 
and the structuring of oil and gas leases.

In their 2011 Security of Supply Report, DECC 
note that: ‘it is unlikely that significant production of 
unconventional gas will occur in the UK, at least in 
the next few years, so it is prudent to take a cautious 
view of the likely contribution to the UK energy mix.’ 
This report adopts a similarly cautious approach. 

Already US shale gas production is having an indirect 
impact on UK gas security by its influence on global 
LNG supplies and it may even be that post 2016 the 
US becomes a supplier of LNG to the UK. However, as 
Pöyry conclude, the direct contribution of shale gas 
production in the UK is likely to be modest at best 
and it does not impact significantly on the situation 
through to 2025. That said; the future of shale gas in 
the UK must remain a source of uncertainty. There 
are those who advocate the rapid development 
of shale gas as an alternative to investment in 
renewable energy, but they fail to take account of the 
substantial logistical and environmental challenges 
associated with shale gas in the UK. Understandably, 
those concerned about the environment would 
rather that it was left in the ground. That would 
remove at least one source of uncertainty!

The UK’s Gas Import Infrastructure
Over the last decade a diverse pattern of trade has 
developed to meet UK gas demand and facilitate 
both exports and imports. Today the UK gas balance 
is comprised of four elements (see Table 2 for details 
of the import infrastructure).

First, there is production from the UK 
Continental Shelf (UKCS) which is delivered via 
pipeline through a series of processing facilities 
in the UK and Scotland at: St Fergus, Teeside, 
Easington, Theddlesthorpe and Bacton. Obviously, 
this network was built to deliver gas from the 
North Sea to domestic consumers. However, as 
import dependency increases, so there is a need 
to reorient the pipeline network to facilitate new 
flows related to LNG imports, increased flows 
through the interconnectors that link the UK’s 
national transmission system (NTS) to Belgium, 
the Netherland and di!erent patterns of inter-
regional transfer, for example north to Scotland. 
Consequently, National Grid is currently investing in 
new pipeline infrastructure.

Second, production from the Norwegian 
Continental Shelf (NCS) that supplements UKCS 
production, much of which also comes directly 
by pipeline to the UK. This element of the UK gas 
balance was boosted by the completion of the 
Langeled pipeline in 2006, which provides access to 
additional Norwegian supplies via the world’s longest 
sub-sea gas pipeline. Norway also uses the IUK 
interconnector (see below) to move gas through the 
UK into the Continental European market. Continued 
access to this export route will be important to 
attracting future NCS production to the UK.

Third, the two interconnectors that link the UK’s 
national transmission system (NTS) to the continent: 
the IUK interconnector with Belgium and the 
Balgzand-Bacton Line (BBL) from the Netherlands. 
The IUK was initially created to facilitate exports 
to continental Europe, particularly in the summer 
months when UK demand was low and prices 
tended to be lower than those on the continent (this 
di!erence in price has since declined). The IUK now 
enables imports to the UK, typically during winter, 
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with, at present, exports during the summer as LNG 
supply in excess of UK requirement, flows on to the 
European continent via the IUK. Finally, sub-sea 
pipelines transport gas from the NTS to the Isle of 
Man, Northern Ireland and the Republic of Ireland.

Fourth, the four LNG regasification terminals, 
two at Milford Haven in Wales, one on Teesside and 
one at the Isle of Grain in Kent.

Diagram 4 shows how the UK’s gas trade has 
evolved, it also shows the net balance of imports. As 
noted above, although UKCS production is continuing 
to decline, the expansion of LNG facilities means that 
the UK now serves as a transit route for LNG into 
the continental European market. However, if new 
reception terminals are built elsewhere, such as those 
planned in Germany, Poland and the Baltic States, 
the UK will no longer have the advantage of being 
the first port of call for LNG bound for N W Europe. 

UK gas trade
At present the UK benefits from having a well-
developed gas trading system, but traders naturally 
seek the highest price for their gas and on occasion 
this has meant that UK gas has been traded to 
buyers on the European gas hubs where it can 
attract a higher price, rather than satisfy domestic 
demand. This happened in reaction to the 2009 
Russia-Ukraine gas dispute when UK production 
was attracted to higher prices in European markets. 
On this occasion it did not result in shortages for UK 
customers as UK gas companies withdrew gas from 
storage to sell for higher prices on the Continent. 
Nonetheless, there are advantages of having an 
open liberalised gas market. For example, in 2007 
plentiful supply from new Norwegian production 
resulted in UK gas prices being significantly lower 
than those of the European continent. Further, in 
2009 and 2010 the UK was the obvious destination 
for new LNG supplies when the global recession 
reduced gas demand in Asia and Continental Europe, 
again resulting in lower prices for UK consumers 
than those paid on the European continent. In 
summary, increasing import dependence and the 
interconnectedness of the UK’s liberalised energy 
market pose both a challenge and a solution to 
the energy security concerns of the politicians. 
Put simply, the physical infrastructure and trading 
structures are in place for the market to deliver gas to 
customers. When gas is in plentiful supply this brings 
the benefit of lower prices; however, in tight market 
conditions it may bring security of supply at a higher 
cost to the consumer, simply because the gas traders 
will have to pay more to attract gas imports to the 
UK. The future prospects for gas prices are discussed 
later, but DECC’s statistics show that in 2011 ‘UK 
domestic gas and electricity prices are the lowest 
and fourth lowest in the EU respectively’. 

Table 3 shows recent trends in UK gas trade with 
LNG exports re-starting in 2008 (they first started at 
the Isle of Grain in 1964 with imports from Algeria 
that continued until the contract expired in 1984). 
Later in this report the various dimensions of the UK’s 

gas balance are examined in more detail in relation 
to security of supply concerns.

As Table 2 shows, the total capacity of the import 
infrastructure in place at 156 bcm is more than 
su"cient (total UK consumption in 2010 was 93.8 
bcm) and the infrastructure is split into three near 
equal sources: Continental Europe (46.4 bcm/yr). 
Norway (53.7 bcm/y) and LNG (55.9 bcm).18

For now we can note that the UK currently 
enjoys a diversity of sources of gas supply through 
connections to the NCS, the continental European 
gas market and the global LNG market. This 
undoubtedly enhances the UK’s gas security.

Diagram 4 – UK trade in natural gas – 1980-2010
(Source: DECC)
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Table 2 – Existing UK Import Infrastructure
(Source: National Grid)

Import Project Operator /Developer Type Location Capacity 
(bcm/y)

Interconnector IUK Pipeline Bacton 26.9

BBL Pipeline BBL Company Pipeline Bacton 19.5

Isle of Grain 1-3 Isle of Grain LNG LNG Isle of Grain 20.3

GasPort Excelerate LNG Teeside 4.1

South Hook 1&2 Qatar Petroleum & Exxon Mobil LNG Milford Haven 21.0

Dragon 1 BG Group / Petronas LNG Miford Haven 10.5

Langeled Gassco Pipeline Easington 25.3

Vesterled Gassco Pipeline St Fergus 13.1

Tampen Gassco Pipeline St Fergus 9.0

Gjøa Gassco Pipeline St Fergus 7.2

Total 156.0

1980 1990 2000 2008 2009 2010

Natural gas production 404.8 528.8 1260.2 809.6 694.0 664.4

Imports 116.3 79.8 26.0 407.1 455.8 589.5

Of which: LNG – – – 8.9 110.6 203.8

Exports – – -146.3 -122.7 -137.1 -176.4

Net imports (+) or exports (-) +116.3 +79.8 -120.3 +284.4 +318.7 +413.1

Table 3 – Natural Gas trade – 1980 to 2010 (TWh)
(Source: DECC)
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Energy Security and Climate 
Change
As a result of the privatisation and liberalisation in 
the 1990s, the UK Government has no direct control 
over the national energy system. It can only regulate, 
oblige and subsidise in the hope that the market will 
encourage private energy companies to make the 
necessary investments to achieve the aims of its 
policies. In a European context, this is a particularly 
British problem, as elsewhere in the EU the energy 
sector remains more directly under state control.

Defining energy security
The interrelationship between climate change and 
energy security is a wider concern for the OECD 
member states and the European Union in particular 
and it is reflected in their current definitions of 
energy security. These two organisations are relevant 
as they shape the wider context within which UK 
energy strategy is formulated. The EU’s 20/20/20 
targets are legally binding, though it is not clear what 
the consequences of failure are for member states. 

In the past energy security was just about the 
provision of secure, reliable and a!ordable energy 
supplies. Today, the International Energy Agency 
(an OECD organisation) defines energy security as: 
‘the uninterrupted physical availability [of energy] 
at a price which is a!ordable, while respecting 
environment concerns.’19

The European Commission says the following 
about energy security in its 2020 strategy: ‘A 
common EU energy policy has evolved around the 
common objective of ensuring the uninterrupted 
physical availability of energy products and services 
on the market, at a price which is a!ordable for all 
consumers (private and industrial), while contributing 
to the EU’s wider social and climate goals.’20

A recent enquiry conducted by the House of 
Commons Energy and Climate Change Committee 
into ‘UK Energy Supply: Security or Independence?’21 
criticised the Government for not having a clear 
definition of energy security and suggested that it: ‘…
needs to define ‘energy security’ and adopt a more 
strategic and systematic approach to provide a clear 
goal for policy interventions, taking a more holistic 
view in order to ensure that the energy system 
is resilient to both short-term shocks and longer-
term stresses.’ The Committee o!ered their own 
definition of energy security: ‘a secure energy system 
is one that is able to meet the needs of people and 

organisations for energy services such as heat, 
lighting, powering appliances and transportation, in 
a reliable and a!ordable way both now and in the 
future.’ This is all well and good, but it forgets one 
fundamental issue, the environment! The future 
energy system must meet our needs in ways that are 
compliant with the UK’s Carbon Budget.

The Government’s response to the Energy and 
Climate Change Committee report was to note 
that: ‘Energy security encompasses a variety of 
aspects, and there is no perfect definition. At its 
core is the concept of a reliable supply that is there 
when needed. It also needs to include dimensions 
of price (volatility as well as absolute level) and 
sustainability.’ The Government did consider: ‘that 
there is merit in publishing a separate energy security 
strategy and will provide further information on this 
in due course.’22

For the moment, the closest one can come to a 
UK Government working definition of energy security 
is that o!ered in the influential Wicks Report23 
Energy Security: a national challenge in a changing 
world published in 2009 that suggests that energy 
policy must be aimed at achieving: Physical security: 
avoiding involuntary interruptions of supply; Price 
security: providing energy at reasonable prices to 
consumers; and Geopolitical security: ensuring 
the UK retains independence in its foreign policy 
through avoiding dependence on particular nations. 
Again, the environment is missing, but the additional 
dimension of geopolitics is added, to further 
complicate matters.

Within the specific confines of gas security of 
supply, a topic that is discussed in greater detail in 
Section 4, DECC, in a 2010 policy statement, did 
provide a definition of gas security that is comprised 
two elements: physical security: avoiding involuntary 
physical interruptions to consumption of energy (i.e. 
the lights going out or gas supplies being cut o!); 
and, price security avoiding unnecessary price spikes 
due to market failures, whilst recognising that price 
movement is a necessary part of the working of the 
market related to a customer’s willingness to pay.24

While there is some clarity and consistency at 
the level of the IEA and EU, in the UK it is clear that 
confusion abounds when it comes to an operational 
definition of energy security and its relationship to 
climate change policy. 

Building on the discussion above, for the 
purposes of this report energy security is related to 
four challenges:

Physical security: avoiding involuntary 

SECTION 3

Energy security and UK energy strategy



THE ROLE OF GAS IN UK ENERGY SECURITY 15

interruptions of supply. 
Price security: providing energy at reasonable 
prices to consumers.
Geopolitical security: ensuring the UK retains 
independence in its foreign policy through 
avoiding dependence on particular nations.
Environmental security: achieving the 
emission reduction targets in the UK Carbon 
Budgets, while minimising the negative 
environmental impacts of energy production, 
transmission and consumption.

It is the tensions and trade-o!s between these 
competing challenges that make the current energy 
scene so challenging.

UK Energy Strategy
The 2007 Energy White Paper ‘Meeting the 
Energy Challenge’ identified two long-term energy 
challenges: first, tackling climate change by 
reducing carbon dioxide emissions, both within 
the UK and abroad; second, ensuring clean, secure 
and a!ordable energy as we become increasingly 
dependent on imported fuels. The subsequent 
Energy Acts and related legislation have put in 
place a set of measures to deliver an 80 per cent 
reduction in GHG emissions by 2050. The Coalition 
Government has recently added the caveat that this 
must be done in the most cost e!ective manner. 

From a review of the numerous policy statements 
and supporting reports and documents produced by 
DECC it is possible to piece together the key elements 
of current energy strategy as being (in no particular 
order): 

Energy e"ciency and demand reduction; 
The development of renewable energy; 
The electrification of the economy; 
The construction of a new fleet of nuclear 
power stations; and, 
The deployment of carbon capture and 
storage.

Each of these elements is discussed below, with 
particular attention being paid to their implications 
for future gas demand.

Energy e!ciency & demand reduction
History shows that governments always set 
ambitious energy e"ciency targets and they are 
seldom met. The EU’s 2020 strategy aims to achieve 
a 20 per cent improvement in energy e"ciency by 
2020. Energy e"ciency and demand reduction are 
critical elements of UK energy strategy that deserves 

greater attention, but this is a complex topic and a 
detailed analysis is beyond the scope of this report.25 
Undoubtedly there are significant e"ciency savings 
to be made, but in the current economic climate 
they are proving very di"cult to deliver. This is in part 
because they require upfront investment to realise 
a long-term pay o!. To break this cycle, through the 
Green Deal26 a key element of the 2011 Energy Act, 
the Government is facilitating the take-up of loans by 
householders and businesses to improve the thermal 
e"ciency of buildings. It will also increase the 
installation of smart meters to enable households 
manage their energy use more e!ectively. If 
successful, these measures could have a direct 
impact on gas demand as it is used for cooking, 
space heating, and hot water in millions of homes 
and buildings across the UK. Thus, energy e"ciency 
and demand reduction can make an immediate and 
direct contribution to both energy security (including 
gas security) and climate change by reducing both 
total energy demand and the amount of gas that 
needs to be imported. 

Developing renewable energy
European Union legislation requires that the UK 
meet 15 per cent of its energy consumption from 
renewable sources by 2020 (implying around 35 
per cent of electricity generation). Within DECC 
the recently created O"ce of Renewable Energy 
Deployment (ORED) has the job of delivering the 
Government’s targets.

The various policies aimed at supporting 
renewable energy are the source of heated debate at 
present, some of it quite acrimonious. In 2011 DECC 
published the first UK Renewable Energy Roadmap27 
that seeks to realise the UK’s substantial renewable 
energy potential. Eight technologies—onshore wind, 
o!shore wind, marine energy, biomass electricity, 
biomass heat, ground source, air source heat pumps, 
and renewable transport—are identified as being 
capable of delivering more than 90 per cent of the 
UK’s renewable energy target by 2020. 

According to the Roadmap, in the electricity 
sector there is the potential to deliver 29 GW of 
renewable operational capacity by 2020. According 
to DECC’s provisional data for 2011, total renewable 
electricity capacity at the end of 2011 was 12.2 
GW, a 32.1 per cent increase over 2010 (the fastest 
growing sector was o!shore wind). The share of 
electricity generation from renewables increased to 
9.5 per cent in 2011, up from 8.6 per cent in 2010. 
The total amount of renewable electricity generation 
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was 34.75 TWh, an increase of 35.1 per cent over 
2010. While the growth rates are impressive they 
are from very low base levels and there is still a great 
distance to be travelled to meet the 2020 target. 
The current Electricity Market Reform White Paper 
seeks to promote further investment in renewable 
electricity. It is not the purpose of this report to 
assess the prospects for renewable energy, but 
should the UK not meet its renewable energy target 
it would have serious consequences for Carbon 
Budgets beyond 2020 and it would also have 
significant implications for the level of gas demand 
as gas fired power generation is most likely to be 
called on to meet any power generation gap.

Electrification of the economy
The electrification of the economy is another key 
element on the route to a low carbon economy. 
Mention has already been made of the issue of 
heating. At present, transportation presents a 
particularly stubborn challenge and the aim is: to 
increase the use of electric vehicles, to increase the 
use of public transport and to reduce the amount 
of travel. The latter requires substantial lifestyle 
changes, while the former is predicated on the 
decarbonisation of the economy. DECC’s 2050 
Pathways Analysis28 examines all of these issues in 
some detail. Despite government incentives, electric 
vehicles are struggling to gain a foothold in the UK.

If electrification succeeds, the Government 
suggests that it could result in a doubling of 
electricity demand over the next 40 years, though 
much also depends on the level of demand reduction 
and energy e"ciency achieved over the same 
period. Nevertheless, this places immense pressure 
on the need to decarbonise the electricity supply. It 
will also require substantial new investments in the 
electricity transmissions system. As we shall see later, 
the short- to medium-term scenarios to 2020-25 see 
stable demand for electricity as a result of improved 
e"ciency and demand reduction. It is beyond 2025-
30 that things are a lot more uncertain. 

Nuclear power
The construction of a new fleet of nuclear power 
stations is currently a central element of the 
Government’s low carbon energy strategy. Nuclear 
power presents a particular challenge. There are 
currently 9 nuclear power stations in England, 
Scotland and Wales and at their peak in the 1990s 
they produced 30 per cent of the UK’s electricity. 
No new nuclear power station has been built in 

the UK since 1995 when Sizewell B on the Su!olk 
coast started operation. The other 8 nuclear power 
stations will have to shut by 2023 with a loss of 
8.86#GW of generating capacity. 

After a U-turn, the previous Government 
decided that new nuclear power stations will be 
an important part of UK energy strategy and the 
2008 Nuclear Power White Paper laid the ground 
for the construction of up to 8 new nuclear power 
stations (all on sites of existing stations). The 
Coalition Government claims that there will be no 
direct public subsidy for nuclear power; however, 
Electricity Market Reform is being structured in such 
a way as to provide the necessary incentives, such as 
the carbon floor price, to promote both renewable 
energy and new nuclear power. 

The tragic consequences of the tsunami that 
struck Japan in March 2011 and the subsequent 
events at Fukushima have revived public fears about 
the safety of nuclear power. Globally, concerns 
about climate change had heralded talk of a nuclear 
revival, but this has stalled in part because of this 
stark reminder that when nuclear power goes wrong 
the results are catastrophic, but also because of the 
di"cult economic situation and concerns about the 
costs of nuclear power. 

The UK Government requested that the Chief 
Nuclear Inspector, Dr Mike Weightman, assess the 
implications of the Fukushima incident for the UK. 
In his final report he concluded that there was ‘no 
reasons to curtail the operation of UK operating 
sites.’29 However, the wider impacts, such as the 
German Government’s decision to close its nuclear 
fleet early, will have implications for the cost and 
timing of the next generation of nuclear power 
plants in the UK. Already the start up of the first 
new plant at Hinkley Point has been pushed back 
by a year to 2019. The 2011 Carbon Plan estimates 
that in the 2020s some 40-70GW of new low-carbon 
generating capacity will be required (that is new 
nuclear and renewable electricity). They maintain 
that renewable electricity could contribute between 
35-50GW and that by 2030 the contribution of new 
nuclear could be 10-15MW and possibly up to 20GW 
if build rates are higher. The net result is a wide range 
in possible new low carbon generating capacity 
between 45GW and 70GW, which suggests a high 
degree of uncertainty about what will actually be 
built.

When research on this report started DECC’s 
website30 maintained that investment was currently 
planned for 16GW of new nuclear capacity at a cost 
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of around £50 billion, which was broken down as 
follows. 

EDF intends to build four new EPR reactors 
(amounting to 6.4GW) at Hinkley Point in Somerset 
and Sizewell in Su!olk. A final investment decision 
on the first Hinkley reactor is expected at the end of 
2012.

Horizon Nuclear Power (a joint venture between 
RWE and E.ON) intended to build at least 6GW of 
new nuclear capacity at Wylfa in Wales and Oldbury 
in Gloucestershire. However, in late March 2012 RWE 
npower and E.ON announced that they will not be 
going ahead with the Horizon venture and will be 
selling Horizon and the two sites. They cited global 
concerns as informing this decision, rather than any 
failing in UK Government policy and maintain that 
the project would be viable for new companies to 
take on.

NuGeneration, a consortium of GDF SUEZ 
SA and Iberdrola SA, has set out plans to build up 
to 3.6GW of new nuclear capacity at Moorside in 
Cumbria, this project initially involved Scottish and 
Southern Energy but they withdrew in 2011.

From an energy security perspective, it is 
noteworthy that none of these companies are UK-
based and, as the Horizon decision demonstrates, 
final investment decisions will be subject to wider 
corporate concerns. Equally, the outcome of 
the French Presidential elections may test EDF’s 
committment to new nuclear in the UK. President 
Hollande has promised to reduce France’s reliance on 
nuclear power by 25 per cent and this may force the 
state-owned EDF to focus its investments at home 
at the expense of the two planned nuclear power 
stations at Hinkley Point and Sizewell.

The international nuclear power industry has 
a well-earned reputation for cost overruns and 
delays, thus it is highly unlikely that any of the 
remaining planned plants will be delivered on time 
and on budget. If one combines this risk with the 
quite separate risk of a failure to deploy su"cient 
renewable capacity, then the reasons for the 
uncertainty over future low carbon generating 
capacity becomes all the more apparent. Most 
recently, Charles Hendry, Minister of State at 
DECC, has indicated that some of the current fleet 
of nuclear reactors will have their lives extended 
beyond 2020 to provide time for new low carbon 
capacity to be built. This could be interpreted as tacit 
admission of a possible electricity generation gap.31 
From a climate change perspective, extending the 
life of the current fleet of nuclear power station is 

preferable to building additional new fossil fuelled 
generating capacity.

The development of carbon capture & 
storage (CCS)

The reason that gas is seen as the default 
position for a failure to deliver the necessary 
low carbon electricity is that it assumed, and it 
is Government policy, that there will be no new 
unabated coal-fired power stations built in the UK 
(that is without technology to remove carbon dioxide 
emissions). 

Since 2000 coal fired-power stations have been 
called on to cover for unavailable nuclear and gas 
fired stations and have also substituted when gas 
prices are high, with the result of increasing carbon 
emissions. However, the future of coal-fired power 
generation in the UK is severely limited by EU 
environmental legislation. The Large Combustion 
Plant Directive is aimed at controlling emissions of 
sulphur dioxide; nitrogen oxide and dust from large 
combustion plants, such as oil and coal fired power 
stations. Plants licensed before July 1987 had three 
options: meet the new emission limits through 
retrofitting of flue gas treatment equipment; opt 
out with limited life derogation—20,000 hours 
of operation between 1st January 2008 and 31st 
December 2015; or close before January 1st 2008. 
Of the 16 power stations that currently operate in 
the UK and are covered by the Directive, six have 
opted out (along with three oil fired stations). Those 
power stations are on borrowed time as they use 
up their operating hours and this will result in the 
closure of 12 GW of generating capacity by the end 
of 2015. However, this could come earlier if coal 
continues to be cheaper than gas and generators 
turn o! their gas-fired capacity and increase the coal 
burn. Additionally, the Industrial Emissions Directive 
a!ects any gas plant commissioned before 2002, 
which is most of the UK CCGT fleet. According to 
DECC’s 2011 Statutory Security of Supply Report, 
current generation capacity is 90.2 GW, but a total 
of 19.1 GW could close by 2020. The problem is 
that extending the life of coal-fired power stations 
and building additional gas-fired powered stations 
will compromise the Carbon Budget. The answer 
lies in finding a way to remove the carbon dioxide 
emissions from fossil fuel power generation. That is 
the aim of carbon capture and storage.

According to the DECC website32: ‘CCS technology 
captures carbon dioxide from fossil fuel power 
stations. The CO$ is then transported via pipelines 
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and stored safely, o!shore in deep underground 
structures such as depleted oil and gas reservoirs, 
and deep saline aquifers. Up to 90 per cent of the 
carbon dioxide (CO$) from a fossil fuel power station 
can be captured using CCS technology.’ However, the 
application of CCS imposes an e"ciency penalty on 
the power station (about 10%) and will be expensive 
to install and operate. Thus, withstanding any carbon 
tax, the resulting energy will be more expensive than 
power produced from unabated generation plant. It 
is also commercially unproven

The development of a viable and cost e!ective 
CCS technology is recognised as a high priority across 
the world, but progress to date has been limited with 
commercial deployment still some way o!.33 The 
Energy Act of 2010 explicitly promoted CCS with the 
aim being to support 4 CCS demonstration projects 
for coal fired plants. The UK Government is financing 
a £1 billion CCS Commercialisation Programme to 
support pilot schemes. There are obviously huge 
commercial benefits to be had for the companies 
who develop a viable system, but the costs of failure 
are also high. Unfortunately, the first round of CCS 
pilot projects in the UK was not a success and a 
second round was launched on 3rd April 2012 with 
the aim of driving investment in commercial scale 
CCS in the 2020s and beyond. The second round will 
require projects to be operational by 2016-2020 and 
also seeks CCS projects for gas fired power stations. 
With the launch of round two, DECC also published 
the CCS Roadmap and has created the O"ce of 
Carbon Capture and Storage to set the strategic path 
for the development and wide-scale deployment of 
CCS in the UK.34

The Electricity Market Reform proposes to 
introduce an Emission Performance Standard 
(EPS) of 450 gCO2/kWh that will have the e!ect of 
stopping all unabated coal-fired power generation. 
According to the Institution of Mechanical 
Engineers,35 a new coal-fired power station without 
CCS would emit in the region of 750 gCO2/kWh. 
However, a gas fired CCGT working at full capacity 
emits about 350 gCO2/kWh. Thus, there will be an 
operating window where unabated gas fired power 
generation will be able to operate. Research by 
Friends of the Earth suggests that twice as much new 
gas power generation is planned to be built by 2016 
as currently acknowledged in DECC’s estimates.36 
The Committee on Climate Change has indicated 
that to decarbonise the entire UK fleet of electricity 
generating equipment the overall emission intensity 
should be no more than 50 gCO2/kWh, which would 

clearly rule out unabated CCGT supplying more than 
10 per cent of electricity.

Thus, the success and rate of deployment of 
CCS is critical both to the decarbonisation of the 
electricity system and the future role that gas might 
play. The 2011 Carbon Plan says that by 2030 fossil 
fuel generation with CCS could contribute 10GW. 
It is clear that commercially viable CCS will not be 
available before 2020, but substantial delays in the 
deployment of CCS beyond then would potentially 
prolong generation from unabated CCGT, which 
would compromise the UK Carbon Budget.37

A perfect storm is brewing
The problem is that there is a high degree of risk, 
uncertainty and cost associated with each element 
of current UK energy strategy:

Energy e"ciency 
Renewable energy
Electrification of the economy
New Nuclear
Carbon capture and storage

If one were to fail, then the others might be 
able to compensate and keep the carbon budget  
on track. The real concern is that multiple failures 
to achieve key targets on time will seriously delay 
or even de-rail the low carbon transition. In such a 
‘perfect storm’ policy makers will find themselves 
having to make compromises between achieving 
their climate change targets and ensuring 
energy security in its narrower sense of secure 
and a!ordable energy supplies. It is clear that 
energy prices will be higher in the future whether 
or not we decarbonise our energy system, but the 
Government’s current line of argument is that total 
energy bills will be constrained by improved energy 
e"ciency and reduced demand. In the 2011 Annual 
Energy Statement, the then Secretary of State Chris 
Huhne stated: ‘…rising global fossil fuel prices and 
decades of underinvestment will mean prices will 
rise in the UK, just as they will elsewhere. We cannot 
control global gas prices, but we can soften the blow. 
Prices and bills are forecast to rise, but we can ensure 
they rise less than they would otherwise do’.38

An added concern that is widely expressed by 
environmental groups, including Friends of the Earth, 
is that as energy infrastructure operates and lasts for 
decades the decisions made now will lock us in to an 
energy system that cannot decarbonise in time. This 
is of particular concern because the fall-back position 
in all eventualities seems to be a continued reliance 
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on gas. In the 2009 UK Low Carbon Transition 
Plan the expectation was that by 2020 net UK gas 
demand was going to fall by 29 per cent. That now 
seems unlikely to happen. In fact the 2011 Statutory 
Security of Supply Report states that: ‘there are 
plausible scenarios where gas demand increases. 
Most recently the new Secretary of State Edward 
Davey observed that: ‘I want a decarbonised grid 
in the long term, but we can’t take our foot o! the 
gas for some time yet.’ He went on to say: ‘Gas will 
continue to play a vital role in a low-carbon economy. 
Modern gas-fired power stations are relatively quick 
to build and twice as clean as many of the coal 
plant they’re replacing. Carbon capture and storage 
promises to give gas an even longer term future in 
the mix.’39

To sum up the current situation, the UK Government 
is seeking to bring about a low carbon energy 
transition by electrifying the economy and 
simultaneously decarbonising the electricity mix. This 
will require improvements in energy e"ciency and 
demand reduction, coupled with the rapid expansion 
of low carbon electricity generation from renewable 
sources and new nuclear power. The extent to which 
coal- and gas-fired generation will be retained in the 
mix is dependent upon the deployment of CCS to 
reduce their carbon dioxide emissions. 

The opportunity to bring about this transition 
is created in part by the need to withdraw a large 
amount of carbon intensive power generation 
capacity and replace aging nuclear power stations. 
The danger is that su"cient new low carbon capacity 
cannot be deployed in a cost e!ectively and timely 
fashion and that power generators engage in a 
‘second dash for gas’ to close a possible generating 
gap. It is in this context that we need a clear 
assessment of the energy security risks associated 
with a continued, and even increasing, reliance 
on gas, the vast majority of which will have to be 
imported. Such an assessment is the purpose of the 
rest of this report.
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SECTION 4

The dimensions of UK gas security

The challenge of multiple 
transitions
The purpose of this section is to use the natural 
gas supply chain (Diagram 5) to examine the key 
challenges to UK gas security. This is no easy task 
because we face a situation of multiple transitions 
and enormous uncertainty.40

From our discussion so far we can see that the 
UK’s gas sector is in the midst of a ‘double transition.’ 
The first transition is from self-su"ciency to growing 
import independence. The second transition is from 
a fossil fuel based energy mix to a low carbon energy 
mix. If that were not enough, the global gas industry 
is itself experiencing multiple transitions as a result of 
the rapid growth of shale gas production in the United 
States, which has driven down domestic gas prices 
and made the US self-su"cient, the increasing global 
interconnectedness of LNG markets and the fact that 
both these issues are challenging price formation (oil 
indexation) and contracting structures (long-term 
contracts) within the European gas market.41

Gas is not like oil, which is a fungible commodity 
(capable of multiple substitution). Gas is traded 
on the basis of regional and national markets, not 
a single global market. We can think of the global 
gas industry being organised around three regional 
markets: North America, Europe and the Asia Pacific. 
When compared to oil, gas is a high volume, low-
value commodity. This explains why the majority of 
global gas production is actually consumed within the 
countries that produce it. According to BP’s Statistical 
Review of World Energy, in 2010 total global gas 
production was 3193.3 bcm, of which 975.22 bcm 
(30.5 per cent) was traded, with pipeline movements 
accounting for 677.59 bcm (69.5 per cent) and LNG 
the remaining 297.63 bcm (30.5) percent).

To complicate things further, there is not a single 
world price for traded gas (there isn’t for oil for that 
matter). As Howard Rogers, of the Oxford Institute 
for Energy Studies, explains: ‘Broadly half of global 
gas consumption is priced either on the basis of 
gas-on-gas competition (the situation in the US and 
UK) or by reference to oil and oil products prices 
(the situation in Continental Europe and the Asia-
Pacific); most of the remainder is ‘state regulated,’ 
often at levels significantly below those prevailing 
in the markets of Europe and North America (this 
is the case in Russia, for example).42 As Diagram 6 
shows, at present there is a high level of variation 
between the major benchmark prices for natural 
gas. The prices came together in 2007/08 and now 

they have never been so far apart. This reflects the 
di!erent price formation mechanisms and market 
fundamentals in each regional market. The diagram 
also includes a nominal oil price for imports in OECD 
countries. The lowest gas prices are found in the 
markets where price formation is by gas-to-gas 
competition. The rapid growth of unconventional 
gas production in the US explains the very low Henry 
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Hub price. The diagram also shows that the UK’s 
price has more often than not been lower than the 
EU price. The latter is dominated by oil-indexed, long-
term pipeline supplies from Russia. The very high 
price paid by Japan for LNG imports, again based on 
oil indexation and long-term contracts, reflects the 
fact that they have no other sources of gas than LNG 
and are willing to pay a premium to ensure security 
of supply. The conventional wisdom is that in the 
future gas prices will probably be higher than they 
are today;43 but it is also clear that the future of gas 
prices is uncertain and much will depend upon from 
where and how a particular country obtains its gas.

As Diagram 5 illustrates, there are two ways of 
transporting gas to consumers: by pipeline and as 
LNG. LNG is liquefied natural gas that forms when 
natural gas is cooled to around -160ºC. This shrinks 
the volume of the gas 600 times, making it easier 
to store and transport to markets around the world. 
However, the LNG supply chain is capital intensive 
and consumes a lot of energy itself. 

The network originating in Russia that supplies 
European markets dominates gas pipeline trade. 
Consumers in the Asia-Pacific region have traditionally 
dominated the global LNG market, but new producers 
and consumers are fast emerging across the globe. 
The LNG market is divided into the Atlantic Basin and 
the Pacific Basin, but the two markets are becoming 
increasingly interconnected as key exporters, such 
as Qatar, supply both markets. From the discussion 
so far it is clear that the UK is becoming more import 
independent at a time of increasing complexity 
in the global gas industry. This is not necessarily 
a threat to UK energy security in itself, but it does 
require a comprehensive and continuing assessment 
of developments globally and an assessment of their 
implications for the UK’s gas security of supply.

Dimensions of UK security of 
gas supply
For the purposes of this analysis I will adopt the 
following definition of security of gas supply coined 
by Pierre Noël at the University of Cambridge: ‘the 
ability of a country’s energy supply system to meet 
final contracted energy demand in the event of 
a gas supply disruption.’44 Obviously, this broad 
definition goes well beyond simple physical security 
of supply as it relates to the ability to use demand 
management and fuel substitution to meet final 
contracted energy demand, or in other words, 
the wider resilience of the system to manage the 
consequences of gas supply disruption.

To identify the risks of such a supply disruption 
I will use the model supply chain in Diagram 5 and 
relate it to the UK’s current gas balance as explained 
in Section 1. The purpose of the analysis is to 
identify the sources of risk and present a preliminary 
assessment (a more detailed analysis is beyond the 
scope of this report). To assist in this analysis, Table 
4 presents details of the UK’s recent gas trade, by 
country of origin and destination. 

Upstream risks 
The starting point in this analysis is a consideration 
of the upstream sources of gas supply for the 
UK. The analysis of the gas balance in Section 
1 identified four elements to the UK’s gas 
supply: UKCS, NCS, continental Europe (via the 
interconnectors) and LNG. Each presents a particular 
level of risk. The future level of production of UKCS 
is predicted to continue to decline, clearly the more 
rapid the rate of the decline the higher the level of 
potential import dependency (which will ultimately 
be determined by the level of total UK gas demand). 
Therefore, from a gas security of supply perspective 
it makes sense for the UK to maximise remaining 
UKCS production and this is current UK Government 
policy. As explained earlier, this report makes the 
assumption that there will not be substantial 

Table 4 – UK Natural gas imports and exports (bcm)
(Source: DECC)

2006 2007 2008 2009 2010

Pipeline Imports from:

 Belgium 2.77 0.59 1.11 0.72 1.23

 The Netherlands 0.83 6.96 8.23 6.32 7.92

 Norway 14.28 20.52 25.79 23.68 25.16

 Sub total 17.88 28.07 35.13 30.72 34.31

LNG Imports from:

 Algeria 1.88 0.60 0.28 1.76 1.05

 Australia - - - 0.07 -

 Egypt 1.13 0.16 - 0.53 0.11

 Nigeria - - - - 0.33

 Norway - - - 0.17 0.81

 Qatar 0.07 0.24 - 5.56 14.54

 Trinidad & Tobago 0.33 0.35 0.53 1.96 1.51

 Yemen - - - - 0.16

 Sub total 3.42 1.35 0.81 10.05 18.53

Total Imports 21.30 29.43 35.94 40.77 52.84

Exports to: 10.07 9.90 10.09 11.80 15.29

 Belgium 5.47 4.67 4.18 5.64 8.72

 The Netherlands 0.31 0.58 0.94 1.19 1.44

 Norway - 0.01 0.04 0.02 0.01

 Republic of Ireland 4.30 4.63 4.93 4.94 5.12

Net Imports 11.22 19.53 25.85 28.97 37.55

Gas Import 
Dependency (%)

12 20 26 32 38
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unconventional gas production in the UK this 
decade, except for a small amount of biogas.45

Of late there has been much hype about the 
possibility of a ‘Golden Age of Gas’, a proposition 
put forward by the IEA in their 2011 World Energy 
Outlook. The IEA point out that the global natural 
gas resource base is vast and widely dispersed 
geographically, with total conventional reserves of 
400 trillion cubic metres (tcm) that is equal to more 
than 120 years of current production. When one 
adds a further 406 tcm of unconventional gas (shale 
gas, coal-bed methane and tight gas) then total 
globally recoverable reserves become equal to over 
250 years of current production and every region has 
at least 75 years of current consumption.46

However, reserves are not the same of as secure, 
reliable and a!ordable production; furthermore the 
Golden Age of Gas is just a scenario and it results in 
a level of carbon emissions likely to produce a 3.5 
degrees C temperature rise – significantly greater 
than the UK Government’s 2 degree target. 

When it comes to UK gas imports, Norway is 
the most important supplier accounting for about 
a quarter of the UK’s total gas demand and 47.6 
per cent of total imports in 2010. Thus, secure and 
reliable imports of Norwegian gas are essential to 
the UK’s security of gas supply at present. There 
have been short-term interruptions to supply caused 
by technical problems with the pipeline system that 
delivers gas onshore and this has posed a challenge 
to the UK gas market. 

Longer term the concern is around the depletion 
of current producing fields and the ability and 
willingness of Norway to supply the UK with the 
gas that it needs. The UK is in competition with 
other European gas importers for future Norwegian 
production and the risk is that future production will 
be less accessible to UK markets, and as Norwegian 
production moves further north away from the 
established pipeline system some of this may be in 
the form of LNG. 

The exact origin of the gas pipeline imports 
from Continental Europe via the two interconnectors 
is di"cult to discern. It may come from the 
Netherlands, but one way or another it is likely 
backfilled (backed up by imports at a European 
level) by supplies from one of the major exporters 
to Europe, such as Norway, Russia and Algeria. 
Thus, increasing imports via this route exposes 
UK consumers to the physical and price security 
risks that a!ect European gas markets. Obviously, 
following the Russia-Ukraine gas dispute in 2006 
and 2009, there is a concern that increased 
interconnection with Europe exposes the UK to the 
geopolitics of EU-Russian energy relations. This is 
true, but it is far from the only gas security risk that 
the UK faces and, to-date at least, it has not caused 
any supply disruptions. In fact, as explained earlier, it 
provided an opportunity for UK gas traders to profit 
by exporting gas to continental Europe when prices 
were high. 

One could argue that the massive investments by 

the Russian state-controlled gas company Gazprom, 
and its European partners, to build the Nordstream 
pipeline through the Baltic to Germany actually 
improves the UK’s energy security as it improves 
the transit security of Russian gas imports to North 
Western Europe, which is the most likely source of 
supply for UK gas traders.

This is obviously a very complex issue, and one 
that is well beyond the scope of this report; the 
important point is that Russia is currently a small 
direct risk to UK gas security of supply. Of course, 
that may change in the future, which means the UK 
should engage fully in the EU’s initiatives to improve 
the security of European gas markets, the so-called 
Third Package. The UK should also seek to improve 
Russia-EU energy relations. After all, Russia has 
vast reserves of conventional gas and is the world’s 
leading producer and exporter of gas.

The final element of the upstream risk is the 
UK’s growing reliance on LNG imports. In 2010 
DECC commissioned the consultants Pöyry to assess 
global gas and LNG markets and GB’s security of 
the supply.47 They concluded as follows: ‘While it 
might be expected that increasing dependency in 
non-indigenous gas supplies would lead to greater 
exposure to risks and events outside British control, 
our analysis suggests that the likely evolution of 
global gas supplies, particularly the likelihood of 
oversupply, and the behaviour of the resulting 
markets does not support that view.’ 

That was at a time when the combined impact 
of global recession, a surge in new LNG liquefaction 
capacity and the growth of shale gas production in 
the US were resulting in a problem of oversupply. 
Since then, as a result of the disaster at Fukushima 
in March 2011, Japan has had to import at least 
an additional 10 bcm of LNG and markets have 
tightened again. The UK is a latecomer to the LNG 
trade, which is not always advantageous. Table 3 
shows that LNG imports have grown rapidly. In 2011 
they accounted for 47 per cent of total UK imports. 
As Table 2 shows, the total import capacity of the 
existing LNG terminals in the UK is 55.9 bcm (with 
more planned), yet in 2010 LNG imports stood at 
18.53 bcm. Part of the problem is the limited amount 
of the UK’s LNG imports that are linked to long-term 
contracts (a related problem is the lack of publically 
available information on the status of the LNG 
contracts relating to the UK). 

A lack of long–term contracts is not a problem if 
there is a plentiful supply of a!ordable LNG available 
outside of long-term contracts (in 2010 ‘spot sales’ 
were around 20 per cent of LNG trade or 5.5 per of 
global gas trade). At the same time, much depends 
on the future levels of UK LNG import. In their 2010 
study, Pöyry noted that: ‘Whether su"cient levels 
of LNG supplies materialise in the GB market still 
remains to be proven in the long-term.’ But they 
believe that: ‘a rapidly growing body of evidence 
suggests that LNG will flow when the price signals 
are right.’ As noted earlier, when there was a surplus 
of LNG on the market the UK became an obvious 
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destination for Qatari LNG and the UK consumer 
benefitted from lower prices. Thus, while increased 
reliance on LNG imports does expose the UK to 
price volatility; that does not automatically mean 
higher prices; much depends on the overall market 
conditions and they are increasingly dynamic.

With LNG contracts the devil is in the detail. They 
are usually priced in relation to oil prices that are ruled 
by a di!erent dynamic and increasingly they contain 
provisions for the diversion of supply to higher priced 
markets.48 At present supplies from Qatar dominate 
UK LNG. In 2010 they accounted for 78.4 per cent of 
total UK LNG imports. Alistair Buchanan, the CEO of 
Ofgem, has noted that in 2011 almost of all of the 
UK’s LNG imports came from Qatar.49

The success of Qatar LNG is a remarkable story.50 
This small Gulf State claims 13.5 per cent of the 
world’s total proven reserves of natural gas and in 
a very short period of time (the first LNG cargo was 
loaded in 1996) it has become the world’s leading 
exporter of LNG. According to BP’s statistics, in 2010 
total Qatari LNG exports were 75.75 bcm, which 
represented 25.5 per cent of global LNG trade. The 
UK’s share of Qatar’s LNG trade in 2010 was 18.3 per 
cent. There is no reason to suspect that Qatar is not 
a reliable supplier; though, in the past maintenance 
work has caused problems. A potentially bigger 
problem is that Qatar is located in a part of the world 
that is full of unrest—witness two Gulf Wars, now the 
Arab Spring, civil unrest in Syria and potential conflict 
with Iran over its nuclear plans. 

Qatar’s LNG exports must pass through the 
Straits of Hormuz and then the Suez Canal to reach 
the UK. A recent Chatham House briefing paper on 
Maritime Choke Points and the Global Energy System 
makes the point that the growth of LNG trade 
increases ‘the salience of choke points to the energy 
system as a whole.’ The authors estimate that about 
1 bcm (author’s conversion) of LNG passes through 
the Straits of Hormuz a day.51 However, as closure 
of the Straits would also debilitate a significant 
percentage of global oil supply such a situation is 
unlikely to last for long without military intervention. 
Furthermore, in Europe additional supplies from 
Norway and Europe could make up for any short-
term shortfall (increased storage would also help).

The future of the global LNG trade is unclear, 
for the moment we can conclude that introducing 
a substantial reliance on LNG imports into the UK 
energy mix does provide additional diversity and 
flexibility, but it also exposes UK consumers to 
additional potential risks. In a tight market, UK gas 
consumers could be exposed to the higher prices 
that Asia-Pacific buyers are prepared to pay for LNG. 
The problem is less that UK traders will have pay 
Asian prices for LNG, but that they will not be able to 
secure su"cient LNG at the price that they are willing 
to pay. The market is expected to remain tight until 
at least 2015, a situation created in part by events 
in Japan; but after 2015 we could see a surge in new 
LNG production, particularly from Australia, but also 
possibly from the US and eventually from the East 

Coast of Africa. Furthermore, if China signs a large 
pipeline gas deal with Russia and also develops its 
shale gas potential, then its LNG demand might 
not grow as rapidly as currently expected. All of 
this could lead to a surplus supply of LNG on world 
markets in the second half of this decade. The point 
is that we don’t know what will happen, but we 
shouldn’t assume that LNG will be expensive relative 
to other sources of supply. Thus, what is clear is that 
the future direction of the gas price is uncertain. 
This is not conventional wisdom and it is not a view 
currently held by DECC, but it is a view supported in a 
recent study that examines UK energy strategy and 
future of gas prices by Policy Exchange. Its author 
Simon Moore notes: the trajectory of future prices 
is not certainly upward; it is not certainly downward 
either.52

DECC’s 2011 Statutory Security of Supply Report 
identifies two further risks to consider: first that 
‘global investment in the LNG (and upstream) 
supply chain will need to keep pace with future 
world demand, despite the recent global recession;’ 
and, that ‘the increasing concentration of reserves 
could allow suppliers to exercise market power 
either individually or collectively if this facilitates the 
creation of a cartel.’

From the discussion above it is clear that there 
are risks associated with all aspects of the UK’s 
gas balance; however, in all instances these risks 
are beyond the ability of the UK Government to 
influence directly, which provides strong support 
for reducing the level of gas imports. What is 
abundantly clear is that UK policymakers need 
to pay a lot more attention to developments in 
international gas markets than they did in the past.

Gas infrastructure risks 
Returning to Diagram 5, this section concerns 
itself with the elements of the gas infrastructure 
that transport, process, store and distribute gas 
to end-users. The key point is that the recent UK 
gas supply crises have been related to accidents 
and failures that have a!ected key infrastructure, 
as well as some regulatory failings. Given that this 
same infrastructure serves the UKCS, NCS and the 
interconnectors it represents a key choke point in the 
system. DECC’s 2011 document: Risk assessment for 
the purpose of EU regulation 994/2010 on security of 
gas supply, presents case studies on a number of the 
events described in Table 5. The analysis suggests 
that in all instances the market was able to respond 
by securing additional gas, but often with an upward 
pressure on forward gas prices. Thus, the market 
delivered security of gas supply, but at a price. 

It is noteworthy that a recent analysis of 
household energy bills by the Committee on Climate 
Change stated that between 2004 and 2010 bills 
had increased by 75 per cent (when general price 
inflation was 16 per cent) and the largest contributor 
to that increase was the increase in the wholesale 
price of gas in the UK.53

The winter of 2009 and 2010 were particularly 
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cold and this served as a risk multiplier as demand 
was very high. An event from 2-9 January 2010 was 
such a case: a loss of supplies from Norway coincided 
with very cold weather. This combination of supply 
and demand side factors caused the National Grid to 
issue four within-day gas balancing Alerts between 
4 and 11 January 2011 (a signal to the market that 
demand-side reduction and/or additional supplies 
may be required to avoid the risk of entering into 
a Network Gas Supply Emergency).54 Wholesale 
prices rose at the time, but soon fell back. DECC’s risk 
analysis also considered a number of extreme and 

highly unlikely combinations and concluded that the 
gas market is ‘currently robust to them.’ Only a true 
test will tell. 

Just as when it snows people complain that we 
don’t have enough snowploughs, so it is with gas 
infrastructure. Nobody is worried when things are 
going well, but when an accident happens or a crisis 
hits it is all about why we haven’t invested more to 
ensure greater resilience (a wider notion than just 
security of supply). The bottom line is that greater 
resilience comes at a price, and the consumer does 
not want to be told that they should pay even more 

Table 5 – Some recent examples of UK gas supply crises and accidents
(Source: adapted from Jim Skea et al. 2012).55

Date Place Duration Cause Loss

September 2010 to 
January 2011

Norway’s Kollsnes gas 
processing plant

Several months Technical problems related 
to the recovering of natural 
gas liquids from two fields

The operation of Kollsnes 
was reduced dramatically 
resulting in supply loss from 
Norway.

April-June 2010 UK Several months Qatari LNG producers 
ran an extensive summer 
maintenance programmes 
reducing global supplies

Forward British gas prices 
for the following winter 
2010/11 rose significantly 
as a result

28 February 2008 – 3 
March 2008

UK Bacton Terminal 4 days The terminal was shut 
down due to a fire breaking 
out at a waste water 
treatment plant

An instantaneous reduction 
in supply of around 30 
million cubic metres

July, 2007 – mid 
September 2007.

UK CATS pipeline About 2 months The pipeline’s protective 
casing was damaged by 
the anchor of a large vessel 
in June 2007

Some oil and gas fields had 
to stop producing

February 2006, 2006 The Bravo rig in 
Centrica’s Rough Field, 
UK

About 4 months Failure of a coolant unit 
and an explosion

Higher gas prices after the 
event.

Table 6 – Gas storage sites in the UK at 31 May 2011
(Source DECC)

Owner Site Location Capacity 
(BCM) 

Max 
flow rate 
(million 
m3/day)

Type Status

Centrica Storage Ltd Rough Southern North 
Sea

3.50 43 Depleted field Long

Scottish and Southern 
Energy

Hornsea East Yorkshire 0.30 18 Salt Cavern Medium

Energy Merchants Gas 
Storage

Holeshouse Farm Cheshire 0.05 6 Salt Cavern Medium

Scottish Power Hatfield Moor South Yorkshire 0.10 2 Depleted field Medium

Star Energy Ltd. Humbly Grove Hampshire 0.30 7 Depleted field Medium

Scottish and Southern 
Energy & Statoil

Aldbrough East Yorkshire 0.10 10 Salt Cavern Medium
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for their gas to improve the resilience of the network. 
The level of gas storage is a case in point.

Gas storage 
Traditionally the UK has not invested in a great 
deal in gas storage, as it has been able to rely on 
surge production from the UKCS to provide the 
swing supply when additional gas is required; that 
facility has all but disappeared. For some analysts, 
such as Jonathan Stern at the Oxford Institute for 
Energy Studies, the lack of adequate gas storage has 
become a cause for concern, though not so for the 
UK Government, which is confident that the market 
will deliver the necessary increase in storage.

UK gas demand has a strong seasonality, high 
in winter and low in summer. Gas storage can be 
used to balance this seasonal demand fluctuation: 
storage can be filled in summer when gas is cheaper 
and then released in winter when it is more expensive, 
thus providing a business argument for investing in 
storage. Storage can also be used in a more ‘strategic’ 
sense, whereby gas stocks can be held to be used in 
the event of a supply emergency. The UK does not 
currently have any strategic gas storage.

There are three types of storage: injection into 
water aquifers, into depleted oil and gas fields, and 
salt caverns. Table 6 lists the current gas storage sites 
in the UK. The amount of storage has expanded from 
3.5 bcm in 2000 to the current level of 4.35 bcm. 
Some analyses add the storage capacity of the LNG 
supply chain, but that is built for a di!erent purpose.

A recent IEA analysis of UK Oil & Gas Security 
points out that the maximum daily deliverability 
from storage is 124 million cubic metres a day 
(mcm/d), which is less than 30 per cent of the peak 
demand estimate (500 mcm/d) or the highest actual 
demand (465 mcm/d) in January 2010.56 The UK’s 
current storage capacity is about 14 days’ worth of 
supply, compared to 69 in Germany, 59 in Italy, 87 in 
France and 66 days in the US. Additional commercial 
storage is being built in continental Europe and UK 
companies could purchase access to that. However, 
access would be constrained by the capacity of IUK, 
and if the security incident a!ected all of Europe, like 
the Russia-Ukraine disputes, there is no guarantee 
that the necessary gas would be forthcoming.

A further problem is that the UK is overly 
dependent on the Rough storage facility, which 
according to DECC’s Statutory Security of Supply 
Report: ‘is capable of delivering over 10 per cent 
of typical UK winter daily demand and could do so 
continuously for about eleven weeks if it started 
from full.’ 

On the face of it there would seem to be a clear 
case for more gas storage in the UK. In fact, at 
present there are proposals for 16 new storage sites 
in the UK, 9 of which have the necessary planning 
consent. If they were built there would be more 
than enough storage to cover forecast peak day 
demand. The key sticking point is who should pay 
for additional storage? Industry argues that at 
present there is no commercial case for an expansion 

of storage (in large part because of the falling 
di!erential between summer and winter prices, 
which, as noted above, is an important part of the 
business argument) and the present Government 
says that it won’t pay for storage. The Government 
may oblige companies to guarantee security of 
supply, but the cost of additional storage would 
simply be passed onto consumers; who have already 
been told to expect to cover the costs of upgrading 
pipes and facilities.57

A further complication is that the type of storage 
required is likely to change with more intermittent 
renewable energy in the mix. Current UK storage is 
all long or medium term and a case can be made to 
add to current capacity to manage seasonality and 
short-term disruptions. Some argue that additional 
‘strategic storage’ is required to provide security 
against significant long-term supply disruptions, such 
as a loss of production from UKCS/NCS or a failure 
in the LNG supply chain. Such storage would protect 
customers against the price spikes that would be 
caused by having to seek alternative sources of supply, 
assuming that they were available. In the absence 
of additional storage, Jonathan Stern, concludes: 
‘rationing by price during periods of shortage will be 
the only available solution to gas security problems 
in the future, as it has been in the past.’58

As we shall see below, as the share of 
intermittent renewable energy (primarily onshore 
and o!shore wind) increases, in the absence of 
improvements in battery technology to store surplus 
renewable electricity, there will be a need for gas 
power generation to provide ‘backup’ for when the 
wind doesn’t blow. This will require the development 
of ‘fast cycle’ gas storage so that the gas is available 
to generate electricity at short notice. 

In a detailed study of the impact of import 
dependency and wind generation on UK gas 
demand and security of supply, Howard Rogers 
estimates that an additional 4 bcm of storage would 
cost in the region of £2-3 billion, a modest sum 
given the amount of resilience that it would add to 
the system, but if the Government won’t pay, and 
industry says there is no business case, the consumer 
would have to foot the bill.

Security of demand and 
intermittency
The current debate about energy security in the 
UK is focused on security of supply, but security of 
demand also has a key part to play. On the one hand, 
gas exporting countries need have some certainty 
about future demand to justify investment in new 
reserves and export infrastructure; on the other hand, 
gas importing countries need to know how much 
gas they are going to need in the future to invest in 
the necessary processing, storage and distribution 
infrastructure. These issues are particularly important 
given the high levels of capital investment and the 
long lead-time associated with the gas supply chain.

At a European scale, a large part of the friction 
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between Russia and the EU is over security of 
demand. At present, EU energy strategy forecasts 
declining demand for gas. Falling EU production 
means that import reliance may still continue to 
increase, but already Russia is losing market share to 
LNG imports and countries like Poland and Ukraine 
want to develop shale gas to reduce their reliance on 
Russian imports. 

The concern for Russia and Gazprom is that 
it is making huge investments to improve transit 
security—bypassing Ukraine—and to develop new 
gas fields, but it faces friction and uncertainty in its 
relationship with the EU. Gazprom is under increasing 
pressure to renegotiate some of its existing contracts 
to accept a greater role for spot pricing. It is reluctant 
to do this, but may have to do so to preserve its most 
lucrative market. In response, Gazprom is seeking to 
expand its LNG business—though the development 
of shale gas in the US had already removed one 
possible market—and is seeking to develop new 
trading relations—both by pipeline and LNG—with 
Asian markets. These developments are unlikely to 
threaten supplies to Europe, but security of demand 
remains a key issue in EU-Russia energy relations.

As we shall see in the next section, there is 
huge uncertainty over the future for gas in the UK 
energy mix. Faced with uncertainty, investors will 
focus on short-term decision-making. At present, 
that seems to mean investing in CCGT to ensure 
su"cient capacity to compensate for the withdrawal 
of coal-fired and nuclear power stations. But the 
logic of the low carbon transition is such that much 
of that capacity will have to operate below design 
capacity on an intermittent basis and may even 
be withdrawn before the end of its serviceable life 
(which will change the business model under which 
such plant has to operate). The House of Commons, 
Committee on Energy and Climate Change makes 
its concerns about the current situation clear: ‘We 
believe that the proposal for a weak Emission 
Performance Standard (EPS) [this was discussed 
earlier] coupled with a 20 year grandfathering will 
result in a hectic ‘dash-for-gas’ ahead of the 2015 
review. This increases the risk of locking the UK into 
a high-carbon electricity system and represents a 
huge gamble on the eventual availability of cost 
e!ective Carbon Capture and Storage technology for 
gas plants.’ Of course, this would also result in higher 
future levels of gas demand and the attendant 
security of supply risks.

The uncertainty over future gas demand is 
further complicated by the impact of growing 
levels of intermittent renewable energy in the 
electricity mix. All power generation technologies 
are intermittent to some degree; power stations 
are subject to routine maintenance and also su!er 
unplanned shutdowns. The poor performance of the 
UK’s current nuclear fleet is one of the reasons for 
the dash for gas in the 1990s. 

To cope with this planned and unplanned 
intermittency the UK’s power generation capacity is 
well in excess of peak demand. At the end of 2010 

the UK had a total generating capacity of 90.2 GW, 
while current peak electricity is relatively stable at 
around 60 GW.

The intermittency associated with renewable 
energy is di!erent in its characteristics, but it is 
manageable. The UK Energy Research Centre 
(UKERC) has conducted a comprehensive review of 
the Costs and Impacts of Intermittency.59 Oil and 
Gas UK has commissioned a study by Pöyry that 
examines the role of Gas: At the Centre of a Low 
Carbon Future60 that considers the specific issues of 
intermittency and the role of gas. Most recently, the 
IEA has published a working paper on The Impact of 
Wind Power on European Natural Gas Markets.61 That 
study concludes: ‘Natural gas technologies seem to 
be best suited to support wind power in the future, 
due to their relatively low investment costs and 
technical capabilities to deliver flexibility. This makes 
it likely that, as the market share of wind increases, 
the role of natural gas as a flexible fuel supporting 
wind output increases. As a result, wind will also have 
a growing impact on natural gas demand in the 
power sector.’

This research makes clear that gas will have 
a role to play in backing up the intermittency of 
renewable energy power generation. Just how much 
gas power will be needed is a key uncertainty that 
feeds into the discussion in the next section. 

Howard Rogers’ study of the impact of wind 
generation on UK gas demand includes a significant 
modelling exercise that examines how the increases 
in wind power generation might impact on the 
amount of gas used to satisfy power demand. His 
analysis suggests that as the share of wind power 
increases the demand for natural gas remains robust 
and that by 2020 could be little changed from 
the 2009 level. According to Rogers, there are two 
primary reasons for this: first, ‘the inherent need for 
gas to provide flexible balancing for wind and the 
significant variability of wind generation’ and, second, 
he assumes that the gap left by the retirement of 
coal-fired generation is filled by gas-fired capacity 
(which is not unrealistic given the Government’s 
current change of heart on new gas power). 

Clearly, the rate at which renewable energy, 
particularly wind power, is deployed and its eventual 
patterns of intermittency will require careful 
consideration, as will the role of gas back up. 

From the analysis presented in this section it is 
clear that the level of future gas demand is the key 
factor that will determine the scale of exposure to 
gas security of supply risks. Simply put, the more gas 
the UK needs the greater the exposure to supply side 
risks. Many of these risks are beyond the ability of the 
UK Government to influence directly, but they can 
be managed and mitigated. At the same time, these 
risks need to be compared with those associated 
with other sources of energy supply, such as the 
construction of new nuclear and the deployment 
of renewable energy. Given the centrality of future 
demand, the next section examines di!erent UK 
energy futures.
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SECTION 5

UK Energy Futures

Pathways, Roadmaps and 
Scenarios
This section examines the sensitivities around the 
likely level of future UK gas demand. It is clear from 
the discussion so far that the key factors influencing 
the levels of risk and cost related to UK gas security 
is total gas demand relative to global supply 
availability and prices which may be higher or lower 
than those currently prevailing.

Over the last few years there have been a huge 
number of studies published that present di!erent 
views on the future level and structure of UK primary 
energy consumption and the electricity supply mix. 
Some are published as a one-o! piece of research, 
others on a regular basis as part of a statutory 
requirement.

These reports do not aim to predict the future, 
rather they examine the impact of particular rates of 
progression towards a low carbon energy system on 
the demand for di!erent energy sources; or put the 
other way, what kind of future energy mix is required 
to meet the Government’s energy and climate change 
targets. Those produced by DECC demonstrate how 
their policy prescriptions will, they believe, deliver the 
necessary carbon reductions to achieve the carbon 
budget. Those produced by Ofgem and National 
Grid are more concerned with assessing the ability 
of the existing system to meet peak demand. Those 
produced by environmental groups, such as Friends 
of the Earth and WWF; suggest alternative routes 
to a low carbon future without reliance on nuclear 
power or fossil fuels, for example (Table 7 presents a 
list of some of the major reports.)

The aim of this section is not to examine all of 
these reports in detail or add to them by developing 
a new set of scenarios. Rather a particular set of 
scenarios, those produced by the National Grid in 
their 2011 Gas Ten Year Statement, is examined 
to illustrate how di!erent assumptions about the 
progress of the low carbon transition impact on 
future levels of demand for gas. This is then followed 
by a more specific discussion of the future electricity 
generation mix, based on projections by DECC and 
Friends of the Earth.

National Grid’s 2011 Ten Year 
Gas Statement
This section presents two recent scenarios developed 
by National Grid for the 2011 Ten Year Gas Statement 
(see Diagram 7).62 These scenarios are chosen not 

because they are necessarily better than the others 
out there. Rather, they are particularly relevant to 
our discussion as they focus specifically on future 
gas demand. They also inform the work of Ofgem 
and DECC and therefore are of wider significance. 
Finally, they make available the data used in their 
scenarios and a related publication, UK Future Energy 
Scenarios,63 that explains in detail the assumptions 
and methodologies that are behind scenarios.

Table 7: Pathways, Roadmaps and Scenarios
(Source: Author)

DECC (2008) The UK Low Carbon Transition Plan: National Strategy for 
Climate Change. White Paper to deliver emission cuts of 18 per cent by 
2020. 

Ofgem (2009) Project Discovery: Energy Market Scenarios. Examination of 
the Prospects for secure and sustainable energy over the next 10-15 years.

UKERC (2009) Building a Resilient UK Energy System. A report that 
explores ways of enhancing the ‘resilience of the UK energy system to 
withstand external shocks and examines how such measures interact with 
those designed to reduce CO2 emissions.

DECC (2010) The 2050 Pathways Analysis. A report that presents a 
framework through which to consider some of the choices and trade-
o!s that will have to be made to achieve a 80 per cent reduction in GHG 
emissions by 2050.

WWF-UK (2011) Positive Energy: how renewable electricity can transform 
the UK by 2030. A report that show how renewable sources can meet 60 
per cent or more of the UK’s electricity demand by 2030 without resorting 
to new nuclear power.

DECC (2011) Updated Energy and Emissions Projections 2011. Regularly 
updated projections of energy demand, supply and GHG emissions that 
take account of climate change policies where funding has been agreed 
and where decisions on policy design are su"ciently advanced to allow 
robust estimates of policy impacts to be made. 

Friends of the Earth (2011) Just Transition. Assesses whether it is 
theoretically possible for the UK to make an equitable transition to living 
within its share of the global carbon budget.

National Grid (2011) Gas Ten Year Statement 2011 (UK Energy Scenarios). 
Assessment of the future demand and supply position for natural gas 
in the UK, and the consequences for operation of the gas transmission 
network, and subsequent investment requirements. 

DECC (2011) The Carbon Plan: Delivering our low carbon future. Sets out 
how the UK will achieve decarbonisation within the framework of our 
energy policy: to make the transition to a low carbon economy while 
maintain energy security and minimising costs to consumers, particularly 
those in poorer households
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National Grid has developed two demand 
scenarios: Gone Green and Slow Progression. A full 
appreciation of the two scenarios requires a careful 
reading of the documents mentioned above. For 
the moment we can note that the Gone Green is 
constructed in such a way that the Government’s 
renewable and carbon targets are always achieved. 
Slow progression assumes that economic recovery 
is moderate, with fiscal austerity acting as a drag on 
the positive impact of stronger exports. Obviously, 
the rate of economic growth is a key determinant of 
energy demand and also influences the deployment 
of renewable technology and e"ciency measures. 
It is very easy to get bogged down in the technical 
details, for our purposes the two scenarios are simply 
used to illustrate how di!erent visions of the future 
result in di!erent trajectories for future gas demand 
and thus have di!erent implications for UK gas 
security.

Diagram 7 shows the annual gas supply 
forecasts for the two scenarios while Table 8 
presents some summary data from those scenarios. 
The table shows that in the short term there is very 
little di!erence in total gas demand, but as the two 
scenarios move beyond the 20/21 the implications 
for gas demand are significant. By 2030/31 the 
Gone Green scenario results in annual gas demand 
of 57.5 bcm and 82 per cent import dependency, 
while the Slow Progression Scenario results in annual 
gas demand of 80.1 bcm and 87 per cent import 
dependence.

In the discussion of their results, National Grid 
suggests that the key variables that are likely to 
influence future gas demand are energy e"ciency 
savings, gas prices, gas-fired power generation, and 
the electrification of heat. In both scenarios they 
foresee an increase in gas-fired electricity generation 
in the near term, for reasons that have already 
been discussed, but then a decline in the medium 
to long term as the power generation mix changes 
and the role of gas relates more to providing back 
up for wind power generation. In Slow Progression 
behaviour change, insulation and e"ciency saving 
leave demand nearly flat and the electrification 
of heat has a limited impact on demand. Demand 
in the large non-power sector is fairly flat on the 
assumption that most of the savings have already 
been made. The power sector is also fairly flat. 
Up to 2020 gas-fired power generation continues 
to increase, but post 2020 a combination of new 
nuclear power and increasing renewable capacity 
starts to erode the share of gas in the power 
generation market. In the Gone Green scenario 
the more aggressive roll out of insulation, boiler 
e"ciency and heat pumps reduces demand in the 
residential and small industrial and commercial 
sectors. Demand in the large non-energy sector 
is fairly flat for the same reasons as in the slow 
progression scenario. In the short term gas demand 
in the power sector remains stable as a result of the 
commissioning of new gas-fired capacity. However, 
demand falls steadily from 2018 onwards as a result 

of substantial o!shore wind development and the 
first new nuclear power stations around 2020 and 
then continues to decline through to 2030.

National Grid identify two main di!erences 
between their two scenarios that influence future 
gas demand: the extent and longevity of gas-fired 
power generation and the scale of domestic demand 
reduction due to higher energy e"ciency and more 
electrification of heat.

The details in Diagram 7 and Table 8 make 
clear the implications of the two scenarios for UK 
gas security. In the Gone Green scenario the overall 
level of demand falls significantly from 103.8 bcm in 

Diagram 7: Annual Gas Supply Forecasts for Gone Green 
and Slow Progression
(Source National Grid)

Annual Supply Forecast: Gone Green

Annual Supply Forecast: Slow Progression
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Diagram 8 – Annual Gas Demand Forecast Range
(Source: National Grid)
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Table 8 Annual Gas Supply Forecasts for Gone Green and Slow Progression
(Source: National Grid)

Gone Green (bcm) 09/10 % 20/21 % 25/26 % 30/31 %

Annual Demand inc Exports 103.8 100.0 83.5 100.0 68.6 99.9 57.5 100.0

UKCS traditional 54.2 52.2 24.1 28.8 14.5 21.1 7.7 13.4

Norway 24.0 23.1 14.5 17.3 11.2 16.3 9.7 16.9

LNG 17.4 16.8 34.6 41.5 33.1 48.3 32.0 55.7

Continent 9.1 8.8 8.9 10.6 7.7 11.3 5.5 9.5

Unconventionals 0.0 0.0 1.4 1.7 2.0 3.0 2.6 4.6

Import Dependency " 49 " 69 " 76 " 82

Slow Progression (bcm) 09/10 % 20/21 % 25/26 % 30/31 %

Annual Demand inc Exports 103.8 100.0 93.3 100.0 82.4 100.0 80.1 100.0

UKCS traditional 54.2 52.2 24.2 26.0 14.7 17.8 7.7 9.6

Norway 24.0 23.1 14.6 15.6 11.3 13.7 9.7 12.2

LNG 17.4 16.8 37.8 40.5 37.2 45.1 41.0 51.2

Continent 9.1 8.8 15.3 16.4 17.1 20.8 19.0 23.7

Unconventionals 0.0 0.0 1.4 1.5 2.1 2.5 2.6 3.3

Import Dependency " 49 " 71 " 80 " 87

2009/10 to 57.5 bcm, while in the Slow Progression 
it only falls to 80.1 bcm. In both cases the level of 
import dependency remains high at over 80% as a 
result of the rapid decline in production from UKCS. 
However, the amount of imported gas required is 
quite di!erent (assuming all unconventional gas 
is produced in the UK): 47.2 bcm for Gone Green 
and 69.7 bcm for Slow Progression. In both cases 
LNG provides the majority of imports, but in Slow 
Progression the level of exposure to continental 
Europe is higher. 

These two scenarios make clear that the 
consequence of the failure to make significant 
progress in the reduction of household energy 
demand, the electrification of heating and the 
decarbonisation of power generation, is an increased 
need to rely on imported natural gas.

The scenarios also highlight the significant level 
of uncertainty that exists in relation to the future 
level of gas demand. National Grid assessed a 
number of sensitivities by looking at high and low 
cases (in relation to the Slow Progression scenario) 
for fuel prices, exports, power generation, economic 
growth, household numbers and energy e"ciency. 
The net result of this analysis is presented in 
Diagram 8 and shows the high degree of uncertainty 
surrounding the level of future gas demand.

National Grid suggests that the key driver behind 
this high level of uncertainty is the power generation 
sector. They identify two aspects to this sensitivity. 
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First, the amount of gas-fired generation that is 
connected in the future and second relative fuel 
prices. They maintain that: ‘The relationship between 
gas, coal and carbon prices will determine the relative 
fuel mix going forward and whether gas or coal-fired 
generation is used as base load generation.’ Longer 
term our discussion earlier suggests that this will 
be influenced by the availability of CCS to maintain 
the use of coal; however, it seems likely that there 
will still be significant amounts of unabated gas 
capacity available in the 2020s. The role to which 
that capacity is put depends upon the success of 
the Carbon Plan. In a Gone Green type scenario 
gas is primarily used as back up for renewables. In 
a Slow Progression type scenario, it plays that role, 
but in a more modest manner and also contributes 
to base load; either as a consequence of insu"cient 
renewable capacity and/or the delay in the delivery 
of new nuclear. Either way, the implications for 
overall gas demand and gas security are clear to 
see, more gas in the mix means more imports. The 
National Grid scenarios do not examine the cost 
to the consumer of the various outcomes, nor the 
carbon consequences. The implications for the latter 
are clear, if unabated gas is replacing unabated 
coal it contributes to a reduction in emissions, but 
if it compensates for a failure to deliver low carbon 
generation then it contributes to higher emissions. 
As discussed earlier, the level of future gas prices is 
inherently uncertain, all the more so because of wider 
international pressures on the way that gas is priced. 
However, increased levels of gas demand clearly 
mean increased imports of LNG and increased 
reliance on imports from continental Europe. 
The conventional wisdom is that this will expose 

consumers to increased price volatility and overall 
higher costs in the future. This could be the case, 
but the level of uncertainty surrounding future gas 
price formation means that we cannot automatically 
assume prices will increase. Consequently, we need 
to carefully monitor changes in the nature of price 
formation, such as oil indexation and the use of long-
term contracts.

The Centrality of Power 
Generation
It is clear that the structure of the power generation 
mix is the key factor shaping future UK gas demand. 
This section presents the current DECC forecast and 
compares it with a projection produced by Friends of 
the Earth for 2030 (Table 9).

According to DECC their projection ‘takes account 
of the climate change policies where funding has 
been agreed and where decisions on policy are 
su"ciently advanced to allow estimates of policies 
to be made.’ Projections for 2011-2022 relate to 
the first three carbon budgets, while projections 
beyond 2023 represent what might be expected to 
happen in the absence of any new policy e!ort. The 
scenario used above is the Central Scenario to 2030, 
which is based on central estimates of economic 
growth and fossil fuel prices. These assumptions are 
explained in more detail in the DECC publication. 
The Friends of the Earth projection uses DECC’s 
pathways model to assess what suite of policies 
across the whole UK energy system could keep the 
UK within the carbon budget from 2010-2049. The 
underlying assumptions in relation to electricity are: 
the electricity sector is over 90 per cent decarbonised 

Table 9 – DECC and Friends of the Earth Scenarios of the Future Electricity Generation Mix for 2030
(Source: DECC64 and Friends of the Earth)

Friends of the Earth 
Electricity Mix 2030

DECC data for 2010 DECC Central Scenario 
2030

TWh % TWh % TWh %

Nuclear 10 2.1 Coal 102.3 27.5 15.3 3.8

Unabated Gas 50 10.6 Coal CCS 0.0 0.0 6.9 1.7

Gas with CCS 50 10.6 Oil 4.4 1.2 2.4 0.6

Other fossil fuels 10 2.1 Gas 171.8 46.1 127.7 31.4

Renewables 350 74.5 Gas CCS 0.0 0.0 2.6 0.6

Total 470 100 Nuclear 56.5 15.2 92.7 22.8

Renewables 25.7 6.9 137.6 33.8

Other 1.6 0.4 5.2 1.3

Imports 7.1 1.9 12.4 3.0

Storage 3.1 0.8 4.1 1.0

Total 372.5 100 407 100
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by 2030, there is no new nuclear, there are no new 
biomass stations and there is a limited role for CCS. 
While improved energy e"ciency and demand 
reduction help to constrain the growth of electricity 
demand, the increased electrification of transport 
and heating lead to a higher level of electricity 
demand in 2030. To cope with ‘system variability’, 
there would be major use of interconnectors and 
electricity storage, and some peaking plant.

Table 9 shows the electricity generation mix 
in 2010 and compares it with the DECC Central 
Scenario to 2030 and the Friends of the Earth 
projection for 2030. Clearly, there are substantial 
di!erences. Both make allowance for the 
development and deployment of CCS. Interestingly, 
the DECC scenario is more conservative than the 
Friends of the Earth scenario, though the latter 
only see CCS as being deployed for gas. Both allow 
for unabated gas, though the DECC numbers are 
much higher than the Friends of the Earth number. 
The other big di!erences relate to the share of 
renewables and the role of nuclear power. Obviously, 
the two are closely related. A substantial expansion 
of renewable electricity generation is the only way 
to decarbonise the supply if you do not want to see 

new nuclear built. This is exactly what the Friends 
of the Earth projection does. The small amount of 
nuclear is production from Sizewell B and no new 
nuclear is built. As a result, the share of renewable 
power generation is almost 75 per cent. The DECC 
projection assumes new nuclear is built and that it 
makes a significant contribution, consequently the 
share for renewables is much smaller at 33.8 per 
cent. The two sources combined mean that in the 
DECC scenario 56.6 per cent of power generation 
comes from low carbon sources. This scenario is 
compatible with achieving the 35 per cent emissions 
reduction by 2022 as required by the 3rd Carbon 
budget. More generally, this analysis highlights the 
significance of new nuclear and CCS in achieving the 
Governments targets

Comparing these projections highlights the 
uncertainty over the role that gas can play in 
meeting the UK’s carbon budgets over the next 
two decades. What is clear from earlier analysis is 
that the less gas we need to use, the less we may 
need to be concerned with the security of that gas 
supply. The relationship between these di!erent 
assumptions and energy security is explored in the 
final section.
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SECTION 6

Conclusions

This final section pulls together the 
discussion through a simple matrix (Table 
10) that is used to examine the impact 

between possible UK energy futures and gas 
security. The horizontal axis of the matrix is 
comprised of the components of the definition of 
energy security that was developed earlier:

Physical security: avoiding involuntary 
interruptions of supply. 
Price security: providing energy at reasonable 
prices to consumers.
Geopolitical security: ensuring the UK retains 
independence in its foreign policy through 
avoiding dependence on particular nations.
Environmental security: achieving the 
emission reduction targets in the UK Carbon 
Budget, while minimising the negative 
environmental impacts of energy production, 
transmission and consumption.

The vertical axis of the matrix presents three 
possible energy futures for the UK, each with a 
di!erence set of implications for the level of gas 
demand and the role that gas plays in the energy 
mix 

Green: a future that reflects the thinking behind 
the Friends of the Earth projections in Table 9 and 
the WWF’s Positive Energy report, where there are 
significant improvements in energy e"ciency and 
significant electrification of the economy. Renewable 
energy provides the bulk of power generation and 
there is no new nuclear power. The only role for gas 
is as a back up to renewable intermittency and much 
of that gas capacity is fitted with CCS. This is also a 
future where shale gas is not developed in the UK 
because of its negative environmental impacts.

Carbon Plan: this is a future that is reflected in 
the National Grid’s ‘Gone Green Scenario’ whereby 
the Government’s current strategy to realise the 4th 
Carbon Budget is achieved and the UK is set on the 
path to an 80 per cent reduction in emissions by 
2050. Post-2020, this future assumes new nuclear 
and the commercial deployment of CCS. Thus, the 
role that gas plays is dependent on the pace at which 
low carbon electricity generation is deployed and 
CCS is developed. In this scenario shale gas plays 
a modest role beyond 2020, but has limited direct 
impact on UK domestic gas production.

Second Dash for Gas: this is a future that 
represents the consequences of policy failure along 
the lines of the perfect storm discussed earlier. A 
failure to realise significant improvements in energy 
e"ciency and demand reduction, combined with a 

failure to develop significant low carbon electricity 
generation results in a higher level of gas demand. 
This future is a more extreme version of National 
Grid’s Slow Progression. In this future gas not only 
provides back up for renewable intermittency, it 
also provides a significant amount of base load to 
compensate for the lack of low carbon capacity (both 
nuclear and renewable). The carbon consequences 
of this future are dependent on the availability 
of CCS and whether or not it can be retrofitted to 
existing gas plant. In this scenario it is possible that 
shale gas makes a significant contribution to UK gas 
production, but this is not a significant factor until 
well into the 2020s.

The resulting matrix is now used to arrive at a 
qualitative assessment of the risks associated with 
each scenario in relation to the four dimensions of 
energy security.

The Gas Security Matrix
In each instance a judgement is made in terms 
of their impact on each of the four dimensions of 
energy security under that particular scenario. The 
nature of that impact is simply assessed in terms of 
positive (!), uncertain (?) and negative (x).

Starting with the Green scenario: 
The assessment is positive in terms of physical 
security simply because the amount of gas 
that needs to be secured is low and the existing 
infrastructure, with the possible exception 
of storage, is adequate. The level of import 
dependence in this scenario is also lower simply 
because less gas is required.
In relation to price, the assessment is uncertain. 
First, because there is uncertainty attached 
to the future cost of low carbon electricity. 
Second, because it is unclear what the price of 
gas-fired power generation will be when it is 
constrained to providing back up to large-scale 
renewable generation. In a system dominated 
by renewable power generation, when 
renewable power is available it will always 
despatch before gas. Gas power generation 
is only required when there is insu"cient 
renewable power available. As discussed earlier, 
this will require a large amount of gas plant to 
be available at short notice for short periods 
of time. This will require a di!erent business 
model for gas power generation and the cost 
implications of this are uncertain. 
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The assessment for geopolitical security is 
positive because of the low level of reliance on 
imported gas. 
Environmental security is assessed as positive 
because of the low levels of fossil fuels in the 
energy mix and because of the application 
of CCS (though it is not clear if it can be 
retrofitted to existing gas power plant). That 
said, attention does need to be paid to the 
potential local environmental impacts of the 
infrastructure developments needed to deliver 
and manage the high levels of renewable 
energy in the mix. 

Carbon Plan:
The level of physical security is uncertain 
because, as demonstrated in the National 
Grid’s Gone Green scenario, the level of gas 
imports is still relatively high and there is a high 
degree of reliance on LNG to satisfy demand. 
In this scenario, investment in additional gas 
storage can improve physical security. 
Price security is assessed as uncertain 
because of a combination of the uncertainties 
surrounding gas back up, as in the Green 
scenario, plus there is the added uncertainty 
associated with higher levels of gas imports. 
We cannot assume that the price of gas 
imports will be higher in the future; all we can 
say is that the future direction of global gas 
prices is uncertain. 
Geopolitical security is assessed as uncertain, 
again because of the relatively high level of 
import dependence. 
Environmental security is assessed as positive 
as emissions stay within the Government’s 
Carbon Budgets. However, this scenario does 
rely on new nuclear and this is perceived by 
many, including Friends of the Earth, as having 
a negative environmental impact.

A second dash for gas: 
The level of physical security is assessed 
as uncertain as it is unclear the extent to 
which UK and European gas production will 
be bolstered by an expansion of shale gas 
production in the 2020s. At the same time it 
is unclear what impact the globalisation of 
LNG supplies will have on LNG availability in 
the Atlantic Basin. The IEA’s Golden Age of 
Gas scenario envisages a future where gas is 

a!ordable and plentiful. In such a situation 
the UK would have no problems in securing 
the gas it needs at a price that is a!ordable. 
But this is just a scenario, it is just as possible 
that shale gas production in the US falters and 
it becomes an importer of LNG in the 2020s, 
resulting in a tighter market and higher prices. 
Beyond 2020 it is also unclear how much shale 
gas production there will be outside of the US. 
The point is that higher levels of dependence 
on gas imports leaves the UK more exposed to 
the uncertainties surrounding future global gas 
supplies. However, we cannot assume that this 
is automatically a negative; the gas advocates 
are certain that abundant future supply is a 
positive. 
For similar reasons, price security is assessed 
as uncertain, UK consumers will be more 
exposed to international gas markets, which 
may be subject to volatility and high prices, but 
equally those markets may deliver more stable 
and lower prices than recently experienced. 
The possible collapse of oil price indexing and 
the growth of the spot market are additional 
sources of uncertainty generated by plentiful 
supplies of gas. These will be critical issues 
determining the price paid by consumers in the 
UK and Europe. 
Geopolitical security is assessed as negative 
as the UK will have a much higher level of 
dependence on gas exporting states and it will 
also be more vulnerable to the possible supply 
interruptions and choke points associated with 
the LNG trade.
Finally, environmental security is assessed as 
negative as an increased reliance on gas in 
the energy mix will compromise the Carbon 
budget. Controversy surrounds the level of 
fugitive GHG emissions associated with shale 
gas production, but if domestic production 
were to develop in 2020 this would bring with 
it further negative environmental impacts 
that would require rigorous management. At 
the combustion end of the supply chain, the 
deployment of CCS would reduce emissions 
(but its widespread deployment would increase 
the level of gas demand due to its e"ciency 
penalty); thus, it might amplify the other 
dimensions of energy security.

The analysis presented above is a qualitative 
assessment, but it is consistent with the evidence 

Table 10 – Gas Security Matrix
(Source: Author)

Physical 
Security

Price Security Geopolitical 
Security

Environmental 
Security

Green ! ? ! !

Carbon Plan ? ? ? !

Second Dash for Gas ? ? X X
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presented in this report. The Second Dash for Gas 
Scenario is far less certain because there is relatively 
little work done on its likelihood and consequences. 
This is clearly an issue that requires further research. 

The strength of the gas security matrix is that it 
provides a framework for considering the interactions 
between the key elements of energy security and 
a range of possible energy futures, which result in 
di!erent levels of gas demand and their associated 
levels of import dependence.

Gas by default or gas by 
design
This report highlights the high degree of uncertainty 
over the level of future UK gas demand. That said; a 
number of things are clear. 

First, that as production from the UKCS declines 
so import dependence will increase. Analysis by the 
National Grid suggests that if UK gas demand is in 
the region of 86-94 bcm in 2020, then the level of 
gas import dependency will be between 58-78 per 
cent. Beyond 2020 it is possible that domestic shale 
gas could make a contribution. However, as discussed 
earlier, this is far from certain and there are all sorts 
of reasons why it might be best left in the ground. 

Second, the higher the level of gas demand 
and import dependence the higher the level 
of reliance on LNG that exposes the UK to the 
range of uncertainties surrounding the future of 
the LNG market. Equally, as production from the 
NCS is expected to decline the UK could become 
increasingly reliant on imports via continental 
Europe. This would expose it to the uncertainties 
surrounding EU-Russia energy relations and progress 
in creating a single European gas market.

Third, the two factors creating the uncertainty 
around demand are: household gas demand for 
heating and the role of gas in the power generation 
mix. The latter will be influenced by the rate of 
deployment of renewable electricity generation and 
the construction of a new fleet of nuclear power 
stations; the former by the success of initiatives such 
as the Green Deal.

Fourth, given that an increase in import 
dependency is inevitable and future gas demand 
uncertain, the UK would seem to have an inadequate 
level of gas storage. Furthermore, the growth of 
intermittent renewable power generation in the 
electricity mix seems to demand the development 
of fast-access gas storage facilities, which the 
UK currently lacks. More generally, the impact of 
intermittency on the profitability and cost of gas-
fired power generation is uncertain.

Fifth, in current policy documents and related 
analysis the role of gas in the low carbon energy 
transition is that of a fall back when other things 
don’t work. For example, if the level of renewable 
power generation does not grow quickly enough 
CCGT is seen as meeting any power generation gap. 
Similarly, delays in the deployment of new nuclear 
will be met by CCGT (those that oppose new nuclear 

see additional renewable capacity as the solution). In 
fact, as noted earlier, it would seem that generators 
are currently building su"cient CCGT capacity to 
fill that gap and the weak Emission Performance 
Standard in the Electricity Market Reform is enabling 
such a development. 

Energy Ministers have now recognised that gas 
is likely to play a greater role in the near to medium 
term than their policy pronouncements suggest. At a 
recent Wilton Park Conference on EU and UK Energy 
Security, Charles Hendry65 noted that: ‘Changes in 
the UK energy sector over the next 10-20 years will 
create new sources of gas demand. We will need gas 
to retain su"cient electricity generation capacity 
margin in the face of coal/nuclear closures, to 
manage intermittency from increased renewables, 
and continue to meet the majority of our energy 
needs.’ Last November, then Secretary of State Chris 
Huhne66 asked Ofgem to look into ‘whether future 
action is needed to ensure that medium- to long-
term gas supplies for consumers remain secure.’ The 
new Secretary of State, Edward Davey is quoted 
elsewhere in this report saying: ‘…we can’t take our 
foot o! the gas for some time yet.’

All of this suggests that there is a growing 
realisation that what is needed is a change in 
approach towards the role of gas in the low carbon 
transition: gas by design, rather than by default. At 
present, a higher level of future gas demand seems 
the default position should other elements of the 
Government’s energy strategy fail to be delivered 
on time or delivered at all. Insu"cient attention is 
being paid to the cumulative consequences of such 
an approach in relation to the various elements of 
energy security. 

Gas by design accepts that it has an important 
role to play in the UK’s energy mix over the next 
10-20 years and that this requires a comprehensive 
and continuing assessment of the gas security 
risks associated with particular scenarios of future 
gas demand. This is not a mandate for gas as a 
‘destination fuel,’ rather it is a recognition of the risks 
associated with managing gas as a ‘transition fuel’ 
to a future low carbon energy system.

As a final word, the best way to reduce the energy 
security risks associated with the UK’s growing gas 
import dependence is to hold the course, promote 
renewable power generation, improve energy 
e"ciency and reduce overall energy demand.
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