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PREFACE

The UK gas market is the biggest gas market in Europe and has experienced rapid
changes in supply, demand, imports and exports over the past decade. In 2000, UK
gas production peaked and shortly thereafter, so did exports of gas. As the country
returred to its historical position of being a net importer of gas, the focus of political
and media attention shifted away from liberalisation and competitwhere it had

been since privatisationtowards security of supply. At the same time government
increased its commitment to reduce carbon emissions. However, despite a number of
white papers setting out policy in relation to carbon reduction, little specific energy
policy has emerged still less any policy towards natural dgsfar the largest source

of stationary energy, including power generation fuel, supplies.

Il 6m very grateful to John EIl kins f-or writ.i
owned and the privatised British Gas, followed by his editorship of the well known
publication Gas Mattes, means that he has closely followed the changing UK gas

market over the past several decades. This is a timely moment to assess the place of

gas in the UKOs energy (and carbon reducti
fact that gas is increagjly seen in government and regulatory publications as an

energy security problem rather than as part of an energy supply and carbon reduction
solution.

Jonathan Stern
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1. Natural gas and energy policy

Natural gsplays a central role in the UK (and the world) energy market in the first
decade of the Zlcentury, but is facinghe prospect of decline in its importance as
environmental factors combine to reduce itheortanceof natural gas and the other
carbonbasedfuels. This will inevitably result in the future of the gas industry
becoming dependent on wider considerations, which can be summed up as
¢environmentaknergy police Policy makers looking to the longer term aramarily
concerned withproducing electricity from the leastnitting fuel; reducing ensisions

in line with national policy and international agreements; the security of energy
supplies for their own countrieand thecostof energyfor national users. e future

of the gas industrys a long way down the list of prioritieand this is unlikely to
change

Three questionsneed tobe asked at this point: What is thiKO ®nergy policy?
Where does natural gas sit within that poliey®l, Is there a needrfonore central
direction?There is no easy answeranyof thesequestiors.

The Department of Energy and Climate Chadgscribedts July 2009Low Carbon
Transition Planas a &comprehensive plan to move the UK onto a permanent low
carbon footing and taximise economic opportunities, growth and {pbwith the
maingovernment target a 34&tit in 1990emissions levels by 202By then6 @% of
electricity will be from low carbon sources, from renewables, nuclear and cle@n coal
and natural gas imports Wbe halved, while household fuel bills will increase by
only 8%. A second target is to produce 15% of all energy (electricity, heat and
transport) from renewables by 2020.

ThePlanprovides an estimate of the projected impact of its assumptions on foskil
consumption and the level of impofsee Tables 1 an@hart 9 but does little more
to describe how the fossil fuel sector should manage its decline

Table 1 Projected Impact of Transition Plan Measures on Fossil Fuel
Consumption

Change in 2010 | 2015 | 2020| 2025
Consumption (%)

Gas -2 -11 -29 | -29
Oll -1 -4 -10 | -10
Coal -4 -13 -22 | -34
Total fossil fuel -2 -9 -19 | -22

Source: Department of Energy and Climate Change

! The UK Low Carbon Transition Plan: National Strategy for Climate and Energy] Su009.
http://www.decc.gov.uk/en/content/cms/publications/Ic_trans_plan/lc_trans_plan.aspx
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Chart 1: Projected Percentage of UK Consumption Imported EBfore and After
Transition Plan Measures
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Source: Department of Energy and Climate Change
B=Before Transition. A=After Transition.

The Transition Plarlaims to bedthe most systematic response to climate change of
any major developed econoffiyand that may be so, but in concatitigso muchon

how low carbon fuels will help delivehe ultimate target (or at least the interim 2020
target) the Plan gives little detailed advice to the gas indugaryd other fuel
industries)on how to arrange its ow@@xit strategg

This is not so surprising, because the low carbon technolggets on which

government strategy is basate farreaching They imply the development of new,

low carbon technologiesuch aswind, solar,wave powerandbiomass There will

also be a need for subsantial nucleargenerationconstruction programmand a

programme of demand limitation through customer educatimfortunately these
developments will lh take time, large investment, and choices between available or

potential technologe Therearesteng ar gument s for the view t
targets will at the very least need to be deferred. In the meantimegresent

conventional sources of energy will need to hold the fort and themselves adapt to the

new world by(literally) cleaning up thie acts

The Confederation of British Industribas already published a suggested alternative
approach to energy polidyln its report it criticises the government for advocating
support for all possible alternative generation technologigsout concatrating
enough orpicking winners And in blessing the development of a new generation of
gasfired power plants iargues that the governmeastsimply adding to the problem

of carbon disposal for as long as those plants surWtivés calculations theCBI

? |bid.

% Decision time Driving the UK towards a sustainable energy future, July 2009
http://www.cbi.org.uk/ndbs/press.nsf/38e2a44440c22db6802567300067 3HdB860938¢c7e180257
5f3005c6a02?0OpenDocument



assumesdCoal plants compliant with the Large Combustion Plant Directive (LCPD)
are allowed to run into the early 2020s as that Directive intended, tiatmein many
cases being forced to close in 2016 along with about 46gAsfired plant as the
Commission has recently proposekhis assumption is now compatible with the
proposed Industrial Emissions Directias revised by the EU Council political
agreement oR6 June 2008.Keepingd_CPD-compliand coal plants on the system
Gvoids a new wave afasfired plants before new nuclear comes ondiaed setting
the 2020 indicative target for renewable electriditya level that enables a more cost
effective balance of nuclear and renewablesencouragegenerators to press ahead
with 10-15 newreactors (all on existing siteskhile early clarification of the CCS
framework increases the chances dfigher level of CCS penetration by 2030 with
carbon and security benefifs

The CBI agrees witltthe government, and virtually every other commimtan
saying that central plaslof emissions reductiowill be to reduce consumptiaof all
fuels by all final consumers including power generat@sd to sequestrate carbon
emissiors where this is possile, broadly movingaway fromcoal andoil to gas and
then to renewableslt will mean developing and applying carbon capture and
sequestration technology wherever this is possible, most obviously in power
generation and large industrial applicatiolmsareas where carbon capture is not so
easily applcable, and even in those where itiisyill be necessary to reduce energy
consumption by a combination afore energyefficient appliances and machinery,
insulation, price encouragemeand taxesand other measuresuch as the carbon
reduction commitment

But despite a number of legislativeeasuresdesigned to reinforce emiss®n
reduction and statements of broad policy such as those mentioned above, the energy
industryis left with no dear idea of whaUK energy policyis, let alone a policy for
natual gas.

Among otherrecent contributions to the debate report byMalcolm Wicks MP,

comes closest to grappling with the specific problems that a low carbon future will
pose for the gas industfyWicks is apast Minister of State for Energy and, since
October 2008, Special Representative of the Prime Minister on International Energy,
so that we can assume that his views are not too far removed from those of the present
UK government, although this does not necessarily imply that the government would
be prepared to support them with legislatfoiwicks discusses several possible
changes in the direction of government policy towards a ndaigiste style of
management of the natural gas industry, although he nowhere positively recommends
them.dThe Goverment and industry will wish to consider whether it needs to take a
more strategic role in determining the fuel mix for power genem@tton saysorhis

woul d be a significant move away from At he

* |bid: page 13
® Malcolm Wicks MP, Energy Security: A national challenge in a changing world, August 2009.
http://www.decc.gov.uk/en/content/cms/what_we_do/change_energy/int_energy/security/security.aspx

®HrheGover nment wi l | consider carefully the reportds

response in due cou@eaid Energy and Climatgéhange Secretary, Ed Milibaialthe press release
launching the report. http://www.decc.gov.uk/en/content/cms/news/pn090



be justified on enesgsecurity grounds. It would echo the welcome moves to ensure
that sufficient renewables capacity is instalidde also discusses the possibility of
investment irstrategic gas storage and ajasdepletion policy.

But clearly his eport is set against background of there being no such policies, some
would say no specific policies at all for the UK gas indugind if the government is
not laying down guidelines for the gas industry, is anyone else?

Ofgem, the British energy regulatgniblished sme UK energy scenarios October
2009 as part of its Project Discovefywhose aim as stated in the overview to the
report is to examinedhe prospects for secure and sustainable energy supplies over
the next 1015 yearsd®. Ofgem did not recommend anparticular policies, but
examined fourscenarios, combinations of slow or rapid environmental action, and
slow or rapid economic recovery from the current recessiabelled Green
Transition, Green Stimulus, Dash for Energy and Slow Growth.

Gas demand idighest in Dash for Energy becausdthough tpbal economies
bounce back stronglyhere is no global agreement on tackling climate chdingee

is a sgnificant expansion of CCGTapacity so that gs increases its share of the
generation mix Gas demad is lowest in Green Transition and Green Stimulus, in the
first case becauseapid economic recoverynked to dobal agreement on tackling
climate changéeads to effective @ergy efficiency measuremd rapid progress with
nuclear and CCS demonstratipnojects Gas imports increase until 2016 and then
stabilise. With Green Stimulusslow recovery and restrictesccess tdinancelead to
short term reductions in energy demad rapid decarbonisation of the generation
sector Gas imports increase unfi012 and thestabilise.

Throughout, Ofgem assumed thatin all our scenarios . . . market participants
respond adequately to market signals. Within our model this means that we assume
new investment takes place where companies could earn a reasetatrieon their
investment under each scenario's assumptions, taking into account the risks they face.
It also means that assets are retired when they are no longer prdfitable.

So what do Of ge mbemand forelectricity is moretoeléadgiven s ?
as is shown in Chart 2n fact a message from all recent scenario work is that other
fuels, gas and coal, are now subsidiary to the ultimate clean fuel, electricity. But gas
demand follows one of two paths, rising slowly if thereG@®wd environmental
action,andfalling rapidly if there is rapid environmental action. Where gas demand
rises it is fundamentally because there i€ash for Energdlinked to economic
recovery and a surge in ghed generation, or a (slower) dash for gas becafise
slow recovery,and limited investment in alternative generation technology. In the
green transition and green stimulus scenagas loses out to nuclear and alternative
fuels in generationReliance on gas imports, particularly LNG, necessarily isa®a
under all four scenarigs’

" http://www.ofgem.gov.uk/Markets/WhIMkts/Discovery/Pages/ProjectDiscovery.aspx

® |bid.

? |bid: section 1.12

19 Extracted fromiOfgem plots four paths through the coming energy landéc&aes Matters,
November 2009, page 24.



Chart 2: Project Discovery Scenarios: Annual Gas and Electricity Demand
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Perhaps the major lesson for the gas industry floerOfgem analysisis the wide
range ofoutcomes for gas demandnfiual gas eimand of 77 to 113 Bcm in 2020
low carbon generatiof21% to 52% of the mjx and investment in the GB energy
market over the period (excluding upstream investmé&d® to £200 billio). Asthe
report rightly concludes érhis means that investors facédfidult decisions before
committing large sums of capital to new projeitts

Apart from providing food for thought on the potential interactions between climate
change polices and recovery from recession the Project\Risc@uthorsnotethat,
because¢he need to address climate change and other environmental concerns is now
embedded in EU and UK legislatiai;overnment intervention in energy markets has
become broader, including significant subsidies for renewable generation. The trend
towards a moreproactive role for Government in determining specific forms of
investment means it is necessary to examine what role the market will play in
delivering future investmeat?

More specifically dessons from the financial crisis mean that it is prudeekémmine
whether we can rely on the risk management actions of individual npaketipants
to deliver wider objectives on security of energy sugfly.

1 1bid. page 8.
2 bid. page 56.
13bid. page 1.
% bid. page 2.



2. The fundamental issue for gassecurity of supply

For as long as natural gas remamsmajor part of the UK energybalane the
fundamental problems can ,band often aresummarised in one wordsecurity.
Unfortunately this oveused word can mean many things instancehaving enough
infrastructure; having enough annual gas; having enough gas b damand in
extreme weather condition®ut most generally it refers to increased reliance on
imported supplies and carriesithv it the assumption that indgous supplies are
inherently secure, vdreasmports are inherently insecure.

Maximising UKCS production Whatever its long term plans for reducing fossil fuel
usage, the UK governmerdtates consistently that it wants to maximise gas
production from oil and gas fields in and around the UK, at least in the medium term,
the transition period betweeratbon and noncarbon economiegiGiven our own
hydrocarbon reserves, the UK can also to some extent reduce its dependence on
imported fossil fuels by ensuring that we maximise economic recovery of the oil and
gas from the UK Continental Shelf (UKCS) amdrf remaining coal reservés

Making the most of UK reserves increases UK supply secunitthe sense that it
reduesor defes fuel imports,although it raises the question whether ifsiscuréto
depend on production at any particular rate fromlidieg fields. Nevertheless,
maximising indigenous reserves implis®bwing down the inevitable decline in
indigenous production rates, and nmaksure that reserves are exploited as much as
possible in the relatively small fields which remain to be deuedoin the mature
UKCS exploration province. The possibility of developing small reserves often
depends oreing able to gaimccess to existing infrastructure built for larger fields
reaching the end of their economic lives.

In 2004 the Government laumed aCode of Practice on Access to Upstream Oil and
Gas Infrastructure on the UK Continental Shelf update an existing 1996
Infrastructure Code of Practi¢@lts key principles were:

A Parties provide meani ngf uHuririgoommeraaat i o n

negotiations

A Parties support negotiated access in
A Parties undertake to ultimately sett|
Secretary of State

A Parties resolve conflicts of interest
A I nfrast r wdde ransparemtvamd exaliscrimmatory access

A Infrastructure owners provide tariffs

requested and practicable

a
e

—+

an

A Parties seek to agree fair and reasonabl

reflected by rewals
A Parties publish key? agreed commerci al

15 White Paper on EnergyMeeting the Energy Challengéay 2007
http://www.berr.gov.uk/files/file39387.pdf

18 http://www.ukooa.co.uk/issues/economic/icopfinal.pdf

7 |bid page 3.
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This is an admirable set of principlésyti t i s c¢cl ear that, from

of view, it is up to infrastructure owners and companies interested in obtaining access
to the infrastructte to sort out their own arrangements, although it concedes that it
needs to provide a framewomkithin which this can take placedf( we are to
maximise economic recovery of remaining UKCS reserves we must maintain a
supportive regulatory environment thattracts a wide range of companies to exploit
existing and prospective fieldg?

The question is whether Government encouragement is enough to bringtlaoout
desired result maximisation of UKCS reservésor whether some element of central
directionis called for.

In its submission to the 2006 Energy Review, e Offshore Operators Association
(UKOOA) said: dThe government should also erssuthat the fiscal and regulatory
frameworks actively promote security of supply and the maximum econonoeergcof

the UKOGs own oil and gas. Current fiscal
its current state, achieve the desired result. Various aspects of the non fiscal regulatory
regime also fail to encourage the maximum development and rgcoveour own
reserves.The regime regarding the decommissioning of offshore structures is a
particularly good example where. . . the unsatisfactory nature of the relevant
regulations all conspire to impede trade in mature assets and hence increases the ri
of premature decommissioning of offshore infrastructure. This will be to the detriment
of future oil and gas productid@t®

The Energy Act 2008, which was given Royal Assent on 26 Nbee2008, included
measuresstrengtheimg regulationto allow for private sector investment to help

t

h

pol

mai ntain the UKG6s TWhislisicaudal a we expectgoyhave op pl i e s

rely on imported gas to meet up to 80 percent of our energy demands h§%2020
There was no hint of a plan to identify potential resementrally and, perhaps more
important, to manage the development of small fields by identifying infrastructure
coming to the end of it yormablife on the field(s) for which it was put in place.

We should also note that offshore (and onshore) gatsftabemselves are potentially
re-usablefor seasonal stage of natural gas and long term sage of carbon captured
further down the gas chain.

The offshore industry is particularly resistant to government interference in its
decision making. Nevertheks, in the same submission, UKOOA called on the
government takelevate the importance of energy policy and the implementation of
that policy, both at home and abroad, by focussing all energy issues within a new,
properly resourced Department of Energy teebbly a Secretary of Staté Energy is

in fact now dealt with by the Department of Energy and Climate Change (DECC),
instead of the Department for Business, Enterprise and Regulatory Reform but it is
too soon to say whether the change of organisationbwilly a change in approach

and policy.

'8 Meeting the Energy Challenge: A Whigaper on Energyepartment of Trade and Industiay
2007.page 116@ttp://www.berr.gov.uk/files/file39568.pdf

19 hitp://www.ukooa.co.uk/issues/economic/energy_reviewppde 24.

2 http://www.decc.gov.uk/en/content/cms/legislation/energy_act_08/energy_act_08.aspx

2 http://www.ukooa.co.uk/issues/economic/energy_reviewppgde 24.

7


http://www.ukooa.co.uk/issues/economic/energy_review.pdf
http://www.ukooa.co.uk/issues/economic/energy_review.pdf

Despite its call for attention to decommissioning andge of assets and for stability

in fiscal policy it is of interest that UKOOA als@wommentedthat increasing
dependence on imported gas was not a probleitseif. G-uture security of energy
supply for the UK will be best achieved through open markets providing gas supplies
from a diverse range of sources. We believe that the new import routes can provide
such diversity and, therefore, security of sugpff.It also challenged the view that
threequarters of primar energy would need to be imported by 2020, arguing that
indigenous production of oil and gas could still account for about half of oil and gas
supplies unles&he UK fails to sustain investmentits own oil and gas resourdes

Network infrastructure The UK©&és gas distri buksiaen and
monopoliesregulated by Ofgem. All are subject to price controls which are fixed for

the National Transmission System for fiyear periodscurrently from April 2007 to

March 2012. The gas distribution network&DNs) are similarly constrained,
currently for five years from April 2008.

In discussion with the network owners and operat@fgem errs on the side of
market testing when it comds authorising new system investment, and this can
result in controversial decisions, for instanaten potential users of system capacity
fail to register their interest in the regular public auctions of capacity. If users are
reluctant to book capacityeyond the immediate few years ahead, there is ne long
term signal which would help identify and justify the need for new investment.

National Grid produces an annuan Year Statement, in line with Special Condition
C2 of i ts Gas ndef dhiss gpoprehensive @ocumeéntneains
scenarios of future gas demand and of investment in the transmission apstem
inevitably, a starting point for much gas industry plannihis the basis for an annual
industrywide consultation process vdhi is necessarygiven the diffusion of
responsibility for marketing, planning and operating distribution and transmission
systems. The GDNs (some of which are owned by National Grid) are similarly
required to produce regular forecasts of their plans.

The latest version of this document was produced in July 2009 and, as National Grid
explairs, because ofdorecasts of lower demands with little or no growth and
completed or near completed import infrastructure . . . the emphasis on new NTS
investments hashifted to include alternative topics such as 2020 targets and security
of supply.To reflect this we have changed the name of this publication from
fiDevelopment of NTS Investment Scenadioso fiDevelopment of Energy
Scenarios &

Although National G and the GDNs hold a central role in forecasting the need for
and in delivering increases, ibapacity their access to data is necessarily imperfect in
a liberalised market. Tlyeare the only organisations with direct access to information
on actual gasflows, and theyare best equipped tdeconstruct it into usable
algorithmsfor forecastingdemandn the various market sectoddowever,even they

22 hitp://www.ukooa.co.uk/issues/economic/energy _reviewppgde 25.
23 H
Ibid
2 http://www.nationalgrid.com/uk/Gas/TYS/
% http://www.nationalgriccom/uk/Gas/Operationallnfo/TBEkxecutive summary.
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needto consult with other industry players to chebleir own views about future
developments in gas usagstorage availability, pipeline gas and LNG import
infrastructure (although the larger gas suppliers also model their @gas flows,
relying more or less on data collected by National Grid)

The Ten Year Statement is part of the process leading taddegtion of scenarios

of demand and supply based on the aggregated intentions of importers, wholesalers
and marketers. National Grid also maintains close contacts with Oil and Gas UK, the
trade organisation representitige UK offshore oil and gas indugtand, in its own
words,dhe definitive source of information about the UK upstré&m

When it comes to gas importdational Grid is on less firm ground, without direct
access to the plans of companies importing gas from Norway or Continental Europe
through the varios interconnector pipelines, anporting LNG through the various
import terminals. Similarly, withstorage capacity, National Grid is at one remove
from knowing how much capacity is likely to become availahlidough, like actual
storage uars it knows how much capacitgurrently exists and what information
developers choose tnake availablelt alsq of course, discusses witlevelopers how

and when they might require connections to the grid and how myettion and
withdrawalcapacitythey will require.

NeverthelessNat i on al Gridébs published surveys of
players in the market, the only consistelgtailedcollections of data available against

which to test their own plans, and they pravjrojectiors of existing trends, with

some alternative scenarios.

National Grid isal so the operator of Great- Britail
operating wi t h t he government 6s Depart mer
(DECO)?’ as well as with Ofgem, to consider thetguial impact of the European
Uni onbés targets for renewabl e energy devel
have been accepted by the UK government. As part of this, Wational Grid has
been developing gear scenarios concentrating on the detdigalications of these

policies.

Interconnectors, LNG and StorageAlthough expansion®f both the gasand
electricity grids are syéct to discussion and agreement with Ofgemgrconnector
pipelines, storage, and LNG importation projects are subjestith looser regulation
than onshore networks, and investment dependhermarked defined asndividual
companies deciding which investment®uld be profitable.There is, as in the
offshore sector, no overall plan.

In a speech to the Adam Smith Ihgte on17 March 2009 Sam Laidlaw, the chief
executive of Centrica, said that gas storage developments in thénhdil€ been
painfully slow in coming to the market; the facts speak for themselves. Since the
conversion of the Rough offshore field in 198&rth have been just four new gas

% http://www.oilandgas.org.uk/ukooa/
2" Energy was previously dealt with in tBepartment for Business, Enterprise and Regulatory Reform
(BERR) and before that in the Department of Trade and Industiy (D
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storage projects; Hornsea, Humbly Grove, Hatfield Moor and Hole House Farm. All
of these are relatively small onshore faciliti#s.

Although several companies are planning to develop new stores against the
background of ineasing reliance on imported gas and falling access to swing
supplies from the UKCS, their plans are developed to their own timetables, and
depend on their own access to finance and expecsatiqurofit.

It is the same with pipeline interconnectors &G regasificatbon terminals While

the government recognises the need for and encourages the development of new gas
importation infrastructure it is a matter of chance rather than design whether the
Gightdquantities of incremental capacity are builtred right time.

The result ighat the liberal market has beextremelysuccessful in delivering import
capacityi from Norway, the Netherlands and Belgium, and as LiNGuch more so
than in creating new gas sage

In fact National Gridestimatesthat the UKOGs i mport capacity,
under construction and plannedll plateau at about 140 Bcm/year from 2014715

Chart 3: Import Requirements vs Derated Import Capacity
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Source: National Gritf

n.b.De-ratedcapaciy reflects@peratimal experience and expectations of futureduser import
pipelines apart from IUK National Grid assumed aated annual capacity of 85%. For LNG and IUK
imports the assumed glated annual capacity was 75%, 50% or 25% depending on the state of
completon.

28

http://www.centrica.co.uk/files/presentations/2009/20090317/2009_strategic_challenges_transcript.pdf

page 4.

“|n Transporting Brita n6s Ener gy 20009: Devel opment of Energy S
http://www.nationalgrid.com/uk/Gas/Operationallnfo/TBE/

¥ bid.: page 19
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Chart 3 demonstrates thatem without capacity under construction, there would be a
plateau of around 100 Bcm/year, which comfortably exceeds forecast base case
import requirements until 2020. And although all these forecasts are subject to
uncertanty the least likely variation is that gas imports will increase dramatically.

Peak capacity is similarly well in excess of likelgdiversified 1 in 20 peatemand,

with all imports at their maximum capacities, i.e. notraked, even if groposed
starage and importation projects are ignoratthough this suggests that the UK has
enough storage, pipeline and LNG capacity to survive in very cold weather, it needs
to be said that it does not allow for any interruptions or reductions in any of the
supples, of the kind which havalready happened with Norwegian supplies in
January 200,*! and with continental gas availabiliuringthe January 200Russia
Ukraine typeof crisis>

Chart 4: Potential Peak Supply
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Source: National Grid

As the UK becoms moreand moreheavily dependent on imported gas is
inevitable that there will be increasing calls for surplus, or strategic sidcagever

just these kinds of situations. The market has not provided such cover until now, and
it seems unlikely thecommercial investors will be attracted to a type of supply which
will be in operation infrequently and erratically.

%1 gee for instancéSurprise! Surprise! Markets work: Why reports of a January Britisisigasly

crisis were overheatédsas Matters, February 2010.

32 See for instancéThe RusseUkrainian gas dispute of January 2009: a comprehensive assesment
Simon Pirani, Jonathan Stern and Katja Yafim&y&ord Institute for Energy StudigBebruary 2009:
http://www.oxfordenergy.@/pdfs/ING27.pdf
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Gas Supplies The British residential market is mature, with only low growth in
prospectOne of the most likely results of a strict adémece to British and European
emissions reduction policies is that gas demand will actually fall as more efficient
appliances and buildings are developed and introduced into the housing stock, and as
consumer gas prices increas@eseincreases are likelgs British customers become
more dependent on gas imported by pipeline from Continental Europe or as LNG, in
both cases at prices which afer the presentat leasttundamentally linked to oil
prices.

Chart 5: Natural Gas Demand (GWh)

1200000
1000000 / —--""""--v
800000 —
/_’_/\/ Other
600000 = QOther final users
Industry
400000 T Heat and power
200000 Domestic
0 T T T T T T T T T T 1
o0 (o)} o — o o < LN o ™~ o0
(o)} (o)} o o o o o o o o o
(o3} (o3} o o o o o o o o o
— — ™~ o~ o~ o~ o~ o~ o~ ~ ~

Source: Depament of Energy and Climate Change

Despite an overall increase in demand of 6.7% since 1998 domestic demand has risen
by only 2% andndustrial demangdafter a high in 2000, has steadily fallen to 75% of
the 1998 level. The only strong growth has beem seepower generation, which
increased by 48% and looks set tothe only prospect of significant growth for gas,

at least in the next ten to twenty years. In the longer term, as environmental policies
work their way through, even the power generationketafior gas is likely to decline

as power generation from combination ottlean coal, new nuclear power stations
and renewable projects makeécreasing inroads into the demand for -§eed
generationThis trend may be mitigated by the widely forecased for a startdy
generation fuel to plug gaps when renewable fuels are not available, most probably
because of fluctuations in wind, wave and other conditions.

Since network infrastructure in Great Britain is also mattlis suggests that long

term infrastructure planning in the British gas market is set to become a matter of
checking up on potential pinch points as gas flows take new directions, responding to
new import pipelines, storage developments,-fgad power stations and LNG
terminals.
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But providing infrastructure and providing gas to flow through it are radically
different things. Wehave become familiar at various times wiggasification plants

in North Americaor Europe standing unused as potential cargoes of LNG seek more
rewardirg destinationsWe have also ser interconnector pipelines not necessarily
despatching gas to Great Britain when the demand and price on offer suggest they
should.

There has been a potential for supply shortages in recent years as UKCS supplies have
declined, but a succession of warm winters has helped to maintain a supply/demand
balance.The only significant shortageof natural gascapacityin Great Britainin

recent yearsvasthe closure of the Rough field gas store2006>® but in general

there has ken and is sufficient transmission and distribution capacity

National Gridd s mo st recent p u b lexarsites tthe impact @ ar i o
failure ofimportedannual supplies from any one of three external sotrdésrway,
Continental Europe, and LN@® theory,acording toNational Grid evén the loss of

one type of imported gas could be covered by additional supplies from other supply
types at acceptable levels for the next two to three years. Thereafter the increasing
level of import dependencyeans that a loss of one type of supply results in the need
for significant flows from alternative import sources. With only modest levels of
storage the loss of any import source would provide challenging conditions, notably in
the winter period. Hence treeis a continued need for new supply infrastructure in
terms of new storage or for further impadts.

Norwegian supplies from 2013/14 would need to be takenhailenging (70-85%)
rising to dunrealistically higld (85-100%) load factors in the evenf a complete
failure of LNG imports. Similarly a loss of Norwegian supplies could damaual
LNG load factors above 50% by 20l#hd above 80% by 2020. The loss of
Norwegian or LNG supplies would force Continental imports up to 50 or 60% load
factor. In @ these casesof course the high load factorsvould be a requirement
rather an automatic optipmetting replacement gas supplies at short notice would
under currengovernmenpolicy depend to a largextenton @he marked that is on
prices rising® a level where suppliegould be attracted into the UK

Ofgem, in its Project Discovery scenaridsakes a slightly different approady
defining and exploring the consequencedio¢ Gtress tests

* Re-direction of LNG supplies away from GB markkte to higher prices in other
global markets;

* Reverse gas interconnector flows resulting from a Reldkraine gas dispute

* Qutage at GB gas import facility (Bacton)

* No output from GB wind generation fleet

* Reverse electricity interconnecttbows due to sharper price signals in European
countries

¥ See for instanchttp://www.centricasl.co.uk/index.asp?PagelD=22&Year=2006&News|D=35
¥Transporting Britainds Energy.Page®9: Devel opment
% See note 7.
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In eachcase the stress test is assumethke placeduring periods of severe winter
demand.

Ofgem concludes that the greatest risks would fall in the two scenarios based on a
slow take up ofcénvironmentad measures and would result from increased
dependence on imported gas rather than fsbortage of infrastructurie although it

does assume a successful growth in British storage capacity. légreesdscenarios
assume reduced gas demand therefore less risk from gas supply interruptions.

It is difficult to see what central measures could be takevéoride the market and
ensure supplies of gas snchabnormal circumstances. Individual gas marketing and
gasfired generation comparseset their own targets for reducing the risk of gas
failure in normal circumstances. For instance Centrica is airtongroduce an
increasing proportion of its gas and electricity needbaunse,rising from 21% in
2006 to 35% aneéventually50%, by inveding an average £50@illion/year through

to 2020 n production assets in the UK and Norway, operating a limited exploration
programme, looking for LNG opportunities to fill Isle of Grain capacity, and
increasing its access to gas stordgéugust 2009t acquired a controlling interest in
Venture Production p|@rovidinga significantboost in gas reserves.

There are some policy measures that could be taken if peak shortages looked like
becoming endemic. Government could make it easier for stpragerts to overcome
planning hurdles and, more extreme, it could compel the energy industry to organise
Gtrategic storagein which a large volume of gas would be held for use only in the
event of major interruptions in gas supplies. Until now the gowent has rejected

this alternative because it could lessen the incentives for commercial storage operators
to build new storedt would raisetricky questios: dNVho would pay for the strategic

store and the gas to be stored i &Rd: &Vho would decié how and when the gas
should be used?

Malcolm Wicks *” has raised theossibility of strategic gas storesnd even of
strategic gas fielg that is gas field held in reserve and not normally depleted.
Liberal market theory would say that market meusms (including short term
trading) are likely to guarantee that enough gas will flow to the market offering the
best price, but it is not at all clear that this ksfor energy, partly because security of
supplyregulations inContinental European courgs who might compete with Britain

for gas suppliesalready require utilities to build up and maintain much higher stock
levels than have been seen in Britain.

The volume of gas that can be stored in the UK is a much lower proportion of annual
demand tha is common in Continental Europ@/icks quotes Centrica estimates that

the UK has storage capacity for around 5% of annual gas demand, while France and
Germany have between 20 and 25Ple explanation is thdahe UK has been able

until the early 2000syvhen the decline in UKCS production started to accelertte

rely on excess capacity and flexibility in output frothe UKCSfields to survive
shortfalls in planned suppliehe Netherlands are in a similar situation and only have
storagecapacity for alittle over 10% of annual demandt. can be argued that the
diversity of supply sources which will be available to the UK through import pipelines

% http://www.centrica.co.uk/index.asp?pageid=39&newsid56186
37 Wicks, Ibid.
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and LNG terminals willeave itcomfortably able tancrease supplies from one or
other import source if nessary But d course, relying on increased output from
indigenousggas fields is very different from relying on international gas markets or on
the goodwill of exporting countriedhis is particularly true if, as is thecase with
Great Britainunlike Coninental Europewe have in general chosen notstt up a
framework of long term import contracté a situation of regional supply/demand
stringencythe price of imported short term stopgap supplies is unlikely to be low.

The gover nnommplaid bomds rinaon she pdlitical aspects of security,
emphasising that it wikkontinue tgprovide the conditions for diverse and reliable gas
supplies to thdJK, by which it seems to mean securing good relations with gas
exporting countries, and encognag the development of a properly functioning EU

gas market and a global gas mark&hile good political relationships with potential
suppliers are very important when contracts are signed, and possibly at times of crisis
in gas supplythere is no hinbf anything more specifim the plan

Over-reliance on one or more supplier? At presentcompanies operating in the
British market are free teontract forgas supplies where they choose,nuaybe
where they canThere is no legislatiosuch aghat in Spain which restricts the total
guantity of gas which can be bought from any one couitrihe case of Spaithis
means Algeriain the UK at presentt might be Norway!Such a restriction could be
imposed for political reasons, but would be more likedyreflect a feeling of
insecurity arising from relying too much on gasm one,even friendly source. This

could be expressed for Britain as a requirement that imports from any country should
not exceedfor example 25% of total imports or 25% of tdtgas usage.

In the wake of th interruption of Russian exports through Ukraine2009 it is not
difficult to see how a drive for such a restriction could arise, and it is even
conceivable that specific restrictions could be imposed on nominated sobtte
there is no sign so far of a political will to paaschlegislation.Furthermore given

that the largest single source of imported gas is Norway, it seems unlikely that any
restrictions will be imposed.

Cold weather The UK gas industry still woskwithin the framework of the 1 in 20
peak day and 1 in 50 cold winter demand criteria. Pipeline network operators must
provide enough capacitand gas marketers must provide enough wasupply the
levels of demand that would be met in such circums®&nOperators of gas stores,
import pipelines and LNG regasification terminals are, hoiwever subject to the
criteria because it is not obvious in advance that any particular infrastructure will be
needed when cold weather arrives. In a situation wtrexebalance of supply and
demand was tight, and where all equipment would demonstrably be needed to operate
at capacity to keep the gas flowjnigj is conceivable that an obligation to keep
equipment working could be imposed, but there is no sign of suadblgation at
present. Thusmeeting this definition of supply security depends on commercial
companies acting in line with forecasts made, for instance, by National Grid to invest
early enough in building the right kind @ffrastructurein sufficient quantity. No
agency has the power to insist on new capacity being built.

% See note 1.
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Energy conservation One of the moseffective ways of bringing down energy
demand levels and, maybe, selectively targeting particular fueks price
Unfortunately for governmentsllowing energy priceso rise, or forcing them to rise,
brings with it an electoral dimension, because it makes voters unhappy. In the
commercial worlg increasing prices can drive customers away but, as UK gas
customers have found over recent years, sengpbkeem to march in step when it
comes to raising prices, ultimately because they are all buying gas from a similar
cocktail of sources. Thus, while customers are free to switch, the benefits osdoing
may not begreat.

But higher prices do mean loweonsumption, andh 200809 this effect has been
compounded by the effects wbrld recessionNational Grid has observed a 5% fall
in gas demand on local distribution networks (DN&ven after weather correction
in the financial year 2008/9, and a 4féduction in electricity demand from National
Gridbdébs transmission system.

Of course we cannot rely on recession to keep reducing consumption of carbon
emitting fuels, whether in the residential or industrial sectors, but it is a question for
governmentto consider where the balance should be struck between raising fuel
prices to control demand and chasing possibly ever more expensive fuel to satisfy
demand.

If government policyshould beo reduce demand then there are already some ways of
doing this,including encouraging energy supply businessesdlibenergy efficiency
advice and services. This process has already started iliidad to theuniversal
installationof smart meterby 2020and some development ahicro-generation, as
well as the mee traditional forms of insulatiofy.

Raising energy efficiency standards will be crucial, but rising engrggs will also
be key This will present the government with the difficulby an increase in the
numbers of fuel pood consumers,which is inecapably a matter for central
governmenpolicy, even if the dayo-day mechanisms for dealing with fuel poverty
are passetb energy providers.

3. The position in 2010

In summarythe liberalised UK gas market has deliveradre than enough internal
pipeline capacityto cope with likely annual and peak demands to 28@8more than
enough pipeline and LNG import capacity to cope with the likely range of annual and
peak importsprobablyenough storage to cope with peak demand, but not enough
storage capagitto compensate for a prolonged interruption of supggies Charts 3
and 4 abovg. On the other handsupplies into the UK are sufficiently diverse
UKCS, Norway, Continental Europe, LNi@®m various sourcess thatif price signals

from the UK can bedlied upon to attract gas impossfficiently quickly,it seems

just possible that the loss of any swmirce ofsupply could be balandéy increases

in others.

% See for instancéhe UK Low Carbon Transition Pla€hapter 4Transforming our homes and
communities.
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What the liberalised market has not delivered is a low carbon ecobegguse,
fundamental}, there has not been a prospect of secure profit in it, because of the high
costs, the risks associated with new technology and regulatory uncertiawity be

the governmentdéds job, through taxation
profit, or at least that the present mix of fuels becomes less attractive

And the other significandfailuredof the liberalised market has been to guarantee long
term gasdeliveries There has been a steady increase in the proportion oftshuort
traded gasnd a decline in the proportion of lotgrm contracts which is seen at the
extreme irrelation toLNG. The UK now has LNG terminals where capacity has been
booked but where deliveries have until now been largely dependentheon
relationship betweeprices in the UK andprices in North America and Asién this
situation,the UK will remain dependent asffering sufficiently highprices to attract
LNG. In other words it will have to outbid other LNG importepsrticularly in the
Atlantic Basin; it is virtially impossible to outbid Pacific Basin importers (with the
exception of China and India) because of their total dependence on imported LNG for
gas supplies.

4. Some nunerical projections

It is easy to get dragged down into the details oferigal prgections andlong term
scenarios are designed to explain and explore broad sweeps of outcomasalNati
Gri ddés 2009 -ydarasseeariccoackides thae total annual gas demand,
including exports to Ireland and Continental Europe, will fall slightlyy an average

of 0.25%yearbetween 2008 and 2018. Within the tpd¢mand arising in the local
distribution networks will fall by 0.7%/yeawhile demand from the larger customers
on the National Transmission System will rise byl%year NG consideed
alternative sets of assumptions and gives a range étberdcentral cas&of around

+/- 200 TWh by 2018, whilat the extremeends of therange,whereall factors act
independently and push demand in one directiom,variationis +-500 TWh. Thus
the potenti al e x outercasdsisrl 800 gWh, ainfost AsGadgs as the
base case itself, which falls lightly over the ten years to aro@® I'Wh.

Peak gas demand rises slowly over the period by 0.3%/year, with annual changes of
between 8 and-2%.

Central case annual and peak gas deserdain fairly steady at around 100 Bcm/y
and 500 MMcm/d over the period, but import dependency rises to 46% in 2010/11
and 69% in 2018/19.

While all the assumptions underlying these projections canwdhbe challenged in

a public debate which NG provokes every year by publishing the scenarios, perhaps
the most important message is that the range of annual outcomes is extremely wide.
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Chart 6: Sensitivities Around Base Case Demand Forecast
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Souc e : National Grid, Transporting Britaino:

The CBIl reportusest wo scenari os developed using McK
andshowsa similar wide range of outcors&® Under a Business as Usual Scenario, in

which the impact of current Gernment policies is extrapolatetal gas demand

rises to 109Bcm in 2022 and then falls to 98cm in 203Q But in the@alanced

Pathway scenario which the CBI recommends,&ronger push for lovearbon
generatiodresults intotal gas demanti5% lowe in 2020 andL9% lowerin 203Q

Table 2: CBI forecasts of gas demand (Bcm)

2022 | 2030

Gas for Power Generatio
Business as Usui 41 32
Balanced Pathwa] n/a 13

Total Gas Demand
Business as Usui 109 99
Balanced Pathwa] 93 80

Source: CBI, Desion ime page 33.

Once againit is not so mucltthe numbers themselves the extent of the variation
which should concern policy makers.

Project Discoveryidentifies a similar wide range in the investment in gas and
electricity infrastructure requireid respond to its environmental policy and economic
recoveryscenarioswith cumulative investment by 202&8ngng between £128illion
and£240 billion.

0 http://www.cbi.org.uk/pdf/20090718bi-decisiontime. pdf
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Chart 7. Investment in Infrastructure
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Source: Project Discovery Scenarios, page 8.

So is anyone @king charge? For all the reasons mentioned abdhefirst question
thathas to be asked: ds anyone taking charge of policy and long term planning for
the gas industr@And sincethe answeis clearly dodthe second question i&hould
someone bén charge®At present the responsibility for guiding the gas industry is
split between government, energy companies of various descriptions and
specialisation, gas customers dtite markeh

The government could argue that it has set overall policyegoes for reducing
emissions, is actively encouraging fuel efficiency and supply diversity, and can see
major gas companies actively planning developments along the right lines.

To take two examples, Centrica commissioned Ernst & Young to assess dhi®mee
capital investment in the UK energy sector to 20/26. a February 200@ipdate to its
original reportErnst & Young estimated that £234 billion of new investment, which
the energy supply industry would be responsible for funding, would be required by
2025. It noted thafsecuring this investment is not guarantelest drew as itsnain
conclusion thatwithout sufficient confidence that future returns on new investment
will be adequate to cover financing costs, in addition to sustainable shareholder
ree urn, there is a risk that the UKO6s energ
investment capital is redeployed to other sectors of the economy and possibly other
countries. Alongside this fundamental financing challenge lies the dilemma of
deployingthis substantial level of investment in the most cost effective manner, which
reinforces the need for a continuing focus from industry and government on demand
reduction and energy efficiené?

“’Securing the U kéetngthefimanapghalfenge Anrugdate to the Ernst &

Young6 Costing the earth? The i mpact of <c¢climate change
b i Istudy-G-ebruary 2009
http://www.centrica.co.uk/files/results/interim09/Interim09_EY_securing_energy_future .pett09

“2 Ibid page 1.
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In another presentation to the Adam Smith Institute in M&@09 E.ON UK chief
executive Paul Gol by referred to E. ONG6s p
@Carbon, Cost and Consequer@eshich he described as a call for an informed
debate about the best way to meegtandt he o6t r
energy security® In that paper, which considered possible developments across the

fuel spectrum, Golby said that EONel i eved t hat t he Gover.
framework wasbroadly correcti reforming the planning system, supporting a new

nuclear progamme, promoting renewables, taking forward clean coal and examining

the barriers to uptake of decentralised en@rgy

Among other detailed pointthe paper called on the Governmentdnsure that there

is a calculation and analysis of theed to provid flexible fossifuelled backup
capacity for the increased level of intermittent renewable (e.g. marine and wind)
generation. Btimates suggest that this baghk capability could amount to over 90 per
cent of this intermittent capacity itsélit also alled on the Governmeidto use the

latest discussion of energy policy to set a new tone for the public energy debate. We
want the debate to stop looking only at the issue of the day, be it carbon or cost or
eneﬁgy security and start to look at the corst®ns and tradeffs between them

all.o

These two reports, from major players in the UK energy industry, coupled with other
similar research by other companies, and the regular overview of transmission and
distribution networks by Ofgem, National Griandthe distribution companies, will
probably give the government confidence that things are going well. This is how an
efficient liberalised market should work, with the major public and private players
seeking profitable opportunities and thinking seslgwabout the big issues.

But others disagreeNational Grid Chief Executive, Steve Holliday called 28
March 2009for a dJJUK Masterplan to be developed, to determine the roap for a
low-carbon economy. . . National Grid is committed to playingat in addressing
climate change, alongside others. But we need a Masterplan, with Government,
industry and consumer collaboration, to determine the +maje for meeting
Government targets of 80 per cent emissions reduction by 2050, and 15 per cent
renevable energy sources by 2020. This jomgdapproach is essential to get the
right legislative and regulatory frameworks in place and ensure necessary
infrastructure investment is available in a timely manner for the connection of new
renewable sources elfectricity generation, and development of technologies such as
biogas production, and linking smart meters into smart gftds.

There is now a masterplanThe Low Carbon Stratedi but it saysverylittle about

gas.(One interesting feature ofdliday 6 s st at ement was that, d e
greenhouse gas and biogas, and to the fact that National Grid operates gas networks,

there was no specific reference to natural gas.)

“3 http://www.eonuk.com/downloads/Manifesto_Brochurefinal_30_05_08.pdf
“|bid., page 23.
45

http://www.nationalgrid.com/corporate/Media+Centre/Press+Releases/Global+Press+Releases/230309.
htm
“°See note 1.
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