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1, Executive’.Summar.'y.x‘

Introductron L

o 7:'1'. :" Natural gas is lncreasmg lts market share in vnrtually all EC Member States. For‘ o

the EC-as a whole, itis expected to-grow from around 19% of today's energy

balance to around 26% in; 2010 At'the same tlme as tndlgenous EC productron . |

.declines, so dependence on imports- from third .countries, is Ilkely to rise

- s:gnlflcantly from almost 40%. today to around 60% by-. 2010 -and as high as 3 - | -
- 15% by 2020. Moreover; the’ uncertain polltrcal situation in certaln of these. .

major supplylng countrles grves Tise. to some concern B

" 2. 'A ~The EC s natural gas lndustry has to date an exemplary record rn the area of
' supply security. There'is no reason to. belleve that this will change’ in.the future. -

- Member- States” have a. responsrbrlrty for security at natronal level and the ™

European Communrty has’ a- respofisibility at.the Ievel of the Communrty,'
especrally in vuew of the’ Slngle Market: y :

3 ThlS Communrcatron is part of the framework set out in the Commlssmns .

‘Green Paper®, and subsequent White-Paper, in Wthh security of supply is - -~

- hrghllghted as one of the three. pillars of EC energy policy.- While this .

K " Communication is not.intended-to pre-empt further development of the legal - L

. framework- related to- other, EC energy -policy. issues, 'such- as the Internal
-Energy Market and Trans- European networks it W|ll help to- mform the debate
~in regard to these pollcy matters ' ‘

4. The objectlve of the Communlcatlon is- twofold
. - (@) to provide a platform on whrch to debate the future drrectlon of the gas ‘
"~ sector in the EC;'and -
- (b){ to-examine the issue of security of- supply and to assess what may be
ST done at EC level to enhance secunty of supply well into the next century :

5 “The Communlcatlon is dlwded lnto three main’ chapters The flrst looks at the'

- gas. demand and supply outlook. to the year 2020, the "supply gaps" which
.-emerge. and. the critical question of external relatrons The:second chapter. . -

< examines’ ¢certain market devetopments with reference to their possible impact’

on supply security. Frnally, chapter 3 looks at the securlty measures currently .
avallable to the.gas lndustry and assesses their effectiveness in the event of
.a major shortfail -in supplies. There are no |mp||cat|ons for. the Communlty -
budget arlsmg from thls Communlcatron ;' : ST

S

6 The lnternatronal Energy Agency recently carried out a study on. Gas Securrty :

whlch covered the three 'main regional OECD gas. markets j. .e. OECD Europe;. '

~North. America and -OECD"Pacific.. This' study: shows: there are -sybstantial

drfferences between these three regional gas markets, in terms of: gas supply |

T and demand and secunty of supply Any conclusrons specrflc to the European R
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10,

12.

- Community can only be drawn based upon a detailed anatysis of the European

situation of the kind contained in this paper

In preparing this Com munrcatlon extensnve consultations have taken place with
industry, individual gas companies and Eurogas, and also with the Member
States. These consultations have served to add value to the final paper.

Demand and supplvprospects
Contracted gas supplies are more than adequate to meet pro;ected demand in
2000. Assuming existing supply contracts are extended, there is at present a

shortfali'of up to 20% in contracted supplies to meet expected demand in 2010.

New supply contracts, in excess of the total amount of gas presently consumed

in the EC, will be required to meet expected demand in 2020

However gas supplies potentaally avallable to the EC, both mternal and
external, are abundant and sufficient to meet demand well into the next century.

‘Incremental supplies are most likely to come from the three main external

suppliers, Russia, Norway and Algeria. All three suppllers have maJor projects
to increase substantlally gas exports to the EC :

There is no shortage of additional gas reserves accessible to the EC, for
example from the Middle East and Central Asia, but it will have to be developed
and transported by pipeline or LNG, over long distances with implications for’
cost and, in-the case of pipelines, potential transit difficulties. In the long term, -
these factors may put pressure on gas prices which in turn could slow down the
rate of increase in gas demand. :

Extemal refations

. The EC is currently discussing strategies for the development of closer relations’
~with some important energy producers in the FSU and issues like the conditions
~for access to energy products and for the construction of -export outlets form

part of the dialogue with these countries. The European Energy Charter Treaty
provides a significant framework to-encourage -east-west gas trade and co-
operation with existing and potential supplying countries. The construction of

.-a framework similar to the Energy Charter, southwards, or an initiative by the

Energy Charter Conference to extend the Charter process to cover other

. regional gas suppliers could reinforce supply security. The forthcoming Euro-

Medlterranean Conference offers an opportunity to take this a stage further

The consumer-producer dlalogue provides a further framework to encourage

closer. ties with suppliers. The EC's growing import dependence and its

strategic need for. closer links with ~external suppliers should inform and
motivate external relatlons policies W|th those countries. EC co- -operation and

technical assistance programmes, for example. TACIS, PHARE " and -

Mediterranean programmes, in the .energy sector should be mcreasmg!y
governed by such strategic imperatives. '
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The countnes of Central and Eastern Europe face serlous problems in the gas’

“sector, not least a fragile secunty of supply sntuatlon 'stemming largely from

dependence on. a single supplier. These. countnes will ook to the EC for .
increased trade co=operation, |ntegrat|on and - dlversmcatlon of supply,"‘
espemally W|th EC membershlp in prospect ,

R

Market developments

QOver recentyears there'has been a tendency towards vertlcal mtegratlon along -
the gas. chain, especrally in the form of downstream investment by. some -
external supphers This, development is'to be welcomed as it demonstrates ‘an.
added commitrment to EC markets by the suppliers in questlon and represents o
.a factor for stabmty and: securlty At the same trme however dlverslty of."." o

suppllers should be ensured

There are a number- of economlc advantages whlch favour gas for power

generatlon ‘When substltutlng other fossil fuels, natural gas also has lmportant

. environmentat: advantages ‘As a result, the _power generation sector may .

-account, for over 50%. of the increase in gas use to 2010, representlng almost -
- one-third of total EC gasrconsumptlon at this time. The mcreased demand for

. gasin power generatron and the. drive to reduce costs’ may encourage further - e

direct links between power generators and gas producers as well as new price
formulae reﬂectrng the fact that coal is the main competitor to gas in thls sector
whlle the development of. gas markets w1ll allow new gas pncmg concepts

Shon‘ term securn.‘y cf supplv at EC Ievel - - R _
ltis estimated that at the present time the EC could. W|thstand an mterruptlon _
from the main-non-OECD exporters, Russra and. Algeria, for perlods of 9 and’
- 20 months respectively. Even’if a shortfall in’ supplies -occurs simultaneously.
. from both these non-OECD sources, the security period is‘almost 5 months. . .
Full cross- border cooperatron betwéen Member States' gas rndustnes usmg L

exwtmg secunty measures is needed to ensure- thls level of securlty

I3

However the supply srtuatlon drffers con5|derab|y between Member States in

__terms of 'the natural gas share in prlmary energy ‘consumption, domestic gas

~preduction, drversnﬂcat:on of imports, dégree of mtegratlon into.the European -

'-gasigrid; storage volumes and characteristics, market segmentatlon share of

- interruptibles and dual-fired capabtlrtres NG terminals and cross-border back- -
up Cooperatron with other: gas compames 'Security- measures taken at’ national = -

level vary as a functlon of these very dlfferent supp[y and demand S|tuat|ons

The use. of the EC drmenswn rmproves secunty of supply EC gas compames -
I ~already cooperate through Cross- border back-up.agreements on the basis of
“commercial considerations. The elements of an EC cooperation pollcy geared"

-~ to mlnlmlsmg the-effects on.consumers ofa major: rnterruptlon lnvolves the use

~ of a range 'of measures. These mclude demand reductlon through the use of .
o lnterruptlble contracts; productlon erxrbllity, both in terms.of a country's own

productlon and imports from' other EC. ‘producing countries; and use. of the

avallable storage at EC level When applied in unison these measures mcrease o

i
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the gas available for internal trade at EC level as a consequence of the greater

- import diversity- of the EC as a whole as compared to single countries.

~Long term security of supply at EC level: Network inteqrétion

To exploit fully the security measures mentioned above, the integration of the
EC gas system is a prerequisite and therefore, the interconnection of the EC
gas system is crucial to maintain and assure an adequate security level.

While the EC grid is to a large extent integrated, thanks to the achievement of
the European gas industry, there are a number of further interconnections
which would enhance security. 80% of European gas reserves are located in
the North Sea and the Netherlands. Pipeline projects joining the Continent from
the North Sea as well as interconnections on the Continent between several
Member States will provide critical improved deliverability of North Sea and
Dutch supplies in the event of an interruption of supplies from. Rus&a andlor
Algena

In the event of a major shortfall in supplies, the most vulnerabie Member States
are Finland (Russian interruption), Greece (Russian interruption) and Portugal
(Algerian interruption). However, Greece is constructing LNG facilities which will
provide valuable additional security while the problem will be partially offset in

'Finland by dual firing capacity. Portugal may be abls to cope with an Algerian

interruption without LNG facilities but only if the planned new Spanish
interconnection is completed and capacity in the French mainiine system is
increased. A long term solution for Finland would be a connection with Sweden
as Nordic markets develop and any eventual development of gas supplles from
the Barents Sea : :

Also vulnerable to a Iesser degree are: Spaln (Algerian interruption), Austria
(Russian interruption) and ltaly (Russian .or Algerian interruption). However, if
the interconnections mentioned in section 5.3.1. are constructed and there is

effective use of all the load balancing. instruments, swap possibilities and -

reverse flows, as well as alternative LNG in the case of ltaly and Spain, these
Member States could maintain supplies for a considerable period.

in the worst case scenario and uniikely eventuality of a simultaneous
interruption of both Russian and Algerian supplies, Spain, Italy and Austria
become much more vulnerable. Moreover Belglum and France might also be
vulnerable especially if the interconnections mentloned above do not exist.

Transeuropean Gas Networks
Certain of the strategic interconnections mentioned above are common interest

or pnonty projects under the Transeuropean Energy Network programme. The -

development of the TEN policy will permit the enlargement of the list of
common interest projects to include, as.market conditions change, some of the’
"missing" pipeline links and storage projects identified in this report, inCIuding'
the needs of the most vulnerable Member States, helping to bolster EC security
of supply

-4 -
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Storaqe and /nterruptlbles

4;Beanng in_mind the: long lead. time requrred for the development of new
’ underground gas storage, an analysis - of the costs and benefits ‘of creating
- more ‘storage capacity should .be" undertaken to cope with the increased ~

demand, reduced flexibility resultrng from declining EC.internal productron and

o rncreased external dependence. Thrs is partrcularly lmportantfor Mem ber States _

with less mature gas markets .

WhrIe global fgures ‘are. avarlable an in- depth mvestlgatron of the actual -
y .amount of mdustnal and power generation mterruptrbllrty among Member States‘
" is required in order to determine the true level of |nterrupt|b|l|ty and’ the
e -|mp|lcat|ons for securlty of supply in case of a major crlsrs ‘

Gas and electr|0|ty utrlrtles could share energy durlng perrods of shortage for A
. either gas or electrruty, as it.is very. rare that srmultaneous gas and electricity,

I ‘peaks occur throughout the. entiré EC. With the potential large increase in -

: rnterruptlble power load, this mstrument could srgnlfrcantly reduce Iong term '
; ,'vulnerabrllty of almost all. Member States . L co '

B Co- operatlon at EC level
.. 28,

Efforts should be made to ensure that EC co- operatlon lS at |ts most effectlve

in the event of a major gas, crisis. A number of ideas. may be worth developlng -

- 'in this context. One approach could be to agree securrty targets for Member

9.
. no room for’ complacency Emergency gurdelrnes may-be drawn up at EC level -~
* to establish a common language and emergency prlorltres when dealrng with

States which could be: dlfferentlated provrded the overall security objective s :

- ‘assured and there ‘is .an adequate degree of burden. sharlng The security = .
targets could be,.éstablished using the .optimal mix_of security measures o
' 'avarlable to each lncludlng |mproved Cross- border co-operation.

Whrlst securrty of supply does not present a major problem at present there is

o . a major gas mterruptron

© o0

- such as. the European Energy Charter o

N

'Work should contrnue on analysrng in- depth the evolvrng balance of aII factors -

affectlng security of gas supply at EC level and by Member State. This should -
..take.into account the costs and beneflts of the various options, and cover not -
". only developments on the supply side but. also the implementation. of TENSs, -

completlon of the Internal Energy Market and developments in external relatlons-

’ [

ek *'-'.,"



- 2. Conclusions

On the basis of the analysis presented in this Communication, the Commlssmn
invites 'the Council to note and endorse the following conclusions: -

1. Gas markets are- irtt'rinsically regional in character and the EC's security of gas
supply can only be properly assessed therefore on ‘the basis of in- depth
- analyses of the gas situation specnflc to the European region.

2. Securlty of gas supply d_oes not present an 1mmed|ate problem at the.level of
the EC although there are important differences in supply security among the
Member States. The mix of security measures developed by the European gas

' mdustry, that is network interconnections, storage, production flexibility,
interruptible contracts, and cross-border agreements, differs from one Member
- State to another. However, co-operation at EC level could énable measures to
be applied in a co-ordinated manner exploiting the flexibility of the gas system

- to the full, and thereby improve European security of supply.

3. The EC external dependence will increase pregressively over the period unde'rl
review with a large share of the incremental gas coming from non-OECD
countries. While there is no shortage of gas reserves potentially avallable for

- the EC to meet the Iarge increase in-‘gas consumptlon expected to the turn of ..

the century and beyond, the incremental supplies, which may be marketed
economically, are most likely to come from the present three main external
suppliers, Russia, Norway and Algena In case new suppliers emerge these
will also be outsnde and increasingly distant from the EC.

4. The completion of the internal market will facilitate the’ integration of -gas
" markets and thereby reinforce security of gas supply. Co-operation -and
solidarity at EC level will give a signal to external ‘suppliers ‘and tran5|t
countries, and provide further reassurance to existing and potential. gas
consumers in the EC, thereby strengthening the EC's security position. This will
reinforce co-ordinated responses to supply difficulties, maintain and improve the
image of natural gas as a reliable fuel, facilitate the realisation of the large-
scale projects needed to bring gas to EUropean markets in the years to come,

and act as a deterrent to possible shortfalls in supplies.

5. The ﬂeXIblllty of the gas system in the EC, enhanced by the development of the

' Trans-European Networks, should be kept under regular review, and
strengthened when necessary, in order to be.prepared over time to tackle
potential shortfalls in supplies within the framework of the single, mtegrated EC
energy market.

The Comm|SS|on together. with the Memiber States the European gas mdustry, and
other interested organisations, will examine the various issues raised in this
Communication, keep a close watch on gas developments affecting securlty |n3|de and
outside the EC, 'and report again to the Councu

-6 -
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- - Present and prospectlve EC gas suppty and demand and extemal relatlons ‘ .
- The table ‘below summanses EC gas supply and demand trends in the' years v

-to come, .
- ]+ 1984 | 2000|2010 | 2020 -
‘t"'V‘Demand-(‘mtoe)-A" S |7 284 311/320 | 392411 | 4321496
2. Indrgenous Production % 61 56 | 41| "25'1‘32i
3. Import Dependency % |Losel a4 so| esws |
Sources - see tables in annex g : T = S T

; .

Evolutlon of EC gas supply and demand over the past decade .
‘In‘the last ten years natural gas consumptlon in the EC has risen S|gn|f|cantly,' ’
growing by more than 38%, from 184.Mtoe in 1985, to 254 Mtoe in 1994. The - -
' share of gas in the total EC energy demand currently stands at around 18%.

T lnd|genous EC productlon grew by 25% from 126 Mtoe in 1985 to 157 Mtoe -

. in 1994, Demand has therefore | rrsen more sharply than productlon the balance |
. -coming from imports from the three main external supphers Algerla Norway
.and Russia. Imports rose by 62%,; ‘from 61 Mtoe in 1985 to 100 Mtoe in 1994."

o External dependence thus grew from 33% in 1985 to almost 40% in 1994

_'Imports from Russra mcreased by 150% from 21 Mtoe in 1984 to 53 Mtoe rn"
S 1994, representmg 80% of the increase in external supply requirements. In
- 1985, the EC relied on. Rusma for. 34% of total gas’ |mports By 1994 th|s. o

dependence had grown by more than one third to 52% =

ke 'Imports from Algerla mcreased by over oné thlrd from 17 Mtoe rn 1985 to 23

Mtoe in 1994, following roughly the same growth rate as EC demand. ECj '

N ,dependence on.Algerian |mports slightly decreased durlng thtS decade from_ . ‘
28% in 1985 to around 25% in 1994 R S :

’ Imports from Norway rncreased by Just 5% from 22 Mtoe in 1985 to 23 Mtoe '
- in 1994 In relative terms Norway's share of EC lmported supplies dropped

L .from 36% in 1985 to 25% in 1994

32,

:-‘Present EC supply and demand (ref: tab!e 2A) oL ,
* In 1994, total EC natural gas demand was 254 Mtoe Germany and the UK are
the Iargest consumers (around 60 Mtoe each), Italy "the Netherlands. and"‘
France, consume 30-40 Mtoe each, while Belgium, 'Spain, Denmark, Ireland; .~
.. Austria; Finland and Sweden each consume less than 10 Mtoe. Luxembourg s ..

. -consumption is only O 4 Mtoe, ‘while' Greece and Portugal pian to mtroduce»_

natural gas in the years to come:



The share of natural gas in the total EC energy balance in 1994 was around
19%. The Netherlands has the highest gas penetration (49%) followed by a
group of countries situated around the EC average: Italy, UK, Ireland, Belgium,
Germany and Austria. France, Denmark and Finland are below the EC average,
while Luxembourg, Spain and Sweden are situated well below the EC average.

-In 1995 estimated proved reserves of natural gas in the EC stand at around
3,360 Mtoe (see table 1) although the potential exists to .increase these
reserves through new discoveries and advanced E & P techniques. The
Netherlands and the UK between them possess more than 73% of total EC
reserves. A large part of the ECs natural gas reserves is therefore
concentrated in N.W. Europe.

Total EC natural gas'prc')duction was 157 Mtoe in 1994. EC's natural gas
producers can.be divided into three groups. The first is composed of the
‘Netherlands, and the UK, each producing over 55 Mtoe each.. Italy and
Germany produce around 15 Mtoe each, while another group consisting of
Denmark, France, Ireland, Austria and Spain, are much smaller, producing less
than 5 Mtoe each. Other Member States have no indigenous natural gas
production.

Current figures show a reserves to production ratio for the EC of over 20 years.
However, reserves are not evenly distributed within the EC, indigenous
production does not ‘cover demand and Europe does not have a fully
interconnected gas network. Some Member States, particularly those at the
periphery, find themselves in a relatively isolated posmon

Regarding intra- EC natural gas trade, vu‘tually no gas is expor‘ted outside the-
EC. The total amount of natural gas traded within the.EC in 1994 was 30 Mtoe.
The Netherlands is the one large gas supplier with Denmark supplying small
' quantities to Germany and Sweden. The Netherlands supplies Germany,
Belgium, France and ltaly. The UK, the other large producer, ‘is for the time
being not connected to the Continental European gas market®. This will
change once the UK-Continent Interconnector is completed and in operation. -

The EC(15) imports 100 Mtoe in total, from four external suppliers: Russia is,
the largest, supplying 53 Mtoe in 1994. Algeria and Norway have an. almost
equal share, around 23 Mtoe each while Libya-is a very small suppller 1 Mtoe.
Germany is-the biggest importer of natural gas from external suppliers,
accounting for around 30% of the EC's total imports. France and ltaly also
import substantial volumes, while Belgium, Spain, Austria, and Finland import

- much smaller quantities from third countries. The Netherlands and the UK,
'although largely self sufﬂment import smail volumes from Norway.

2)\with the one small exception of the UK offshore Markham field. -

_8_ B '. |



_ Dependence for the EC stands at almost 40% but thrs varles srgnlflcantly
- between Member, States ‘Finland and Spain are almost 100% dependent.while. .
- Austria_ and. France are’ 80% dependent on; impaorts -from thlrd countrles and
}Belgrum ‘Germany ~“and Italy are - between. .50%- 55% dependent The

-, Netherlands and the UK are below.10%, due to their large self-sufficiency.

3.3.

follow. ‘What is.important is not so much the frgures themselves but rather the |

- ‘Whatis SIinfcant for the purposes of this paperis that the fundamental issues. :

. ,Denmark Sweden Ireland and Luxembourg do not rmport at all from OUtSIde E '
-theEC L : - '

Dependence on non EC suppllers does not tell the whole story from a: securrtyi-

-~ of supply point of view. ConS|derat|on must be grven to the sources of supply._ , |
: and to the dlver3|ty of. sources o : . :

ot

Future supply and demand prospects (ref table ZB)

The following prolectlons are intended as a backcloth to the chapters which.

trends which- are . revealed espemally levels of external dependence and-

" supplies:still to be contracted in the future: Data on demand is drawn from the
‘Commlssmn servnces energy scenarlos to 2020 : :

These scenarros explore energy futures accordlng to dlfferent potentral worlds

- of strong gas demand growth and rncreased lmport dependence remarn

constant |n alI of these scenarros

. ts~>'

-The envrronmental |mpact partlcularly the. Ievel ofCO emlssxons does however'
- differ accordlng to the scenario used. Dlscussmns of the scenarios, in relation
* to Community energy policy, takrng “into “account the. EU's. ‘international
- obligations with’ regard to greenhousé gas emissions, will take: place in more -
»’specrfrc fora dedicated to this key-issue. Moreover it goes without sayrng that
. energyand env1ronmental policies which emphaS|ze greater energy savingand - |
" - increased use"- of renewable energies will ease- the. problem of |mport o

TR dependence and hence |mprove the EC's securrty of supply

e

: For the object of the’ Communrcatlon whrch concentrates on gas pp y |ssues _
- average flgures or ranges have been used in, order to draw out. the main-
- messages : . ‘

"~ .. Demand is estlmated to rise by 22 26% to 311 320 Mtoe By thls tlme natural

2000 - T

| - gas will have been introduced in Greece ‘and Portugal: Gas penetratlon may

" largest producer, followed by the:UK, these two countnes representing together. ... ‘, .
‘around 80% of the EC's total. produchon.,Denmark_ may also increase its. . .

jlncrease in Germany; Spain, Italy, the UK- and Sweden. Gas wrll represent
;_around 22% of the EC s total pramary energy consumptlon

' l".'EC natural gas productlon is prolected toincrease by 11% to around 175 Mtoe SRR

Production thereafter may start to decline. The Netherlands may still be the

g .,Y-,9‘:48" »



‘ productlon while production in ItaIy Iretand, Germany, France and Austna is

expected to dechne

| The total amount of natural gas traded \A}ithin the EC could be around 30 Mtoe,

3.3.2.

with the Netherlands still accounting for the vast majority. By this time the UK-
Continent Interconnector should be in operation, potentially supplylng up to 18
Mtoe annually to markets on the Contrnent

The EC is pro;ected to need to |mport at least 136 Mtoe from third countries,

. representing a 36% rise. Contracted supplies for the year 2000 show that for

the EC, as a whole, there may be a gas surplus at this time. In 2000, EC
dependence will have risen to around 44%, with marked dlfferences still
apparent between Member States. Ireland, Sweden and Greece- for the time
being do not have contracted supplres to meet fully projected demand levelsin.
2000. :

2010

‘Demand is estrmated at between 392 to 411 Mtoe, representlng an average.

rise of 27% from 2000. Natural gas may replace obsolete nuclear power -
generation in the UK, Sweden and Germany. Spain and Italy may also sharply
increase gas use in power generation. Gas could represent-as much as 26%

of the EC's total prirnary energy consumpti‘on

EC natural gas production may decline by 6% from 2000 to around 165 Mtoe.
The UK may continue to increase its production, to reach more than 50% of

total EC production. it is likely however that by this time UK productron will be

used exclusively for domestic purposes and may not entirely cover pro;ected
demand. Dutch productlon may be in decllne by this time.

) The total amount of gas traded inside the EC, may fall to around 28 Mtoe, with

the Netheriands still supplying‘almost all of it, while Denmark may provide small
volumes to Germany and Sweden:

The EC may b‘y this time have to import at least 227 Mtoe, representing é 70%
rise over 2000. The EC will still have three main external suppliers. For the
purposes of this assessment, the assumptron is made that supply contracts

- expiring between 2000 and 2010 will be renewed. In this case the total amount

of contracted supply will be about 168 Mtoe; Russia may account for 66 Mtoe '
Norway for 57 Mtoe, Algeria for 40 Mtoe.

By this time EC external debendency may have risen to nearly: 60% with'

'I'leand Greece, Portugal and Spain totally dependent on external supplies

and, France, Germany, ltaly, Austria and Belgium heavily dependent. By this

:, time it'is possible that.the UK- Continent Interconnector may be being used to -

bring imports into the UK.

In the case of Ireland and Sweden almost all gas has yet to be contracted to
meet prOJected gas demand, wh|Ie Greece presents a 50% deficit. In the case:

- 10 -



. of Portugal one thrrd of the demand has strll to be contracted whlle for Italy LT
,Germany ‘and the UK- ‘demand. may “be, between 10%-20%" hlgher than .- B
- - contracted supplles and mdrgenous productlon For the EC as a whole, up to™ - °

... .. 20% of expected demand will have to. be f|IIed by new |mport contracts eltherr .

B from tradltronal or.new suppllers :

13.3.3.

Beyondzmo e e
- AllEC Member States face a shortfalt to a greater or Iesser extentin contractedv ;

) | supphes For the EC as a; .whole, decllnlng mdlgenous productron combrned
.~ with an expected Iarge increase in- demand may lead -to- an EC"import

‘dependence of up to 75% by 2020. The new. supply: contracts reqwred to meet: -
. expected- demand in 2020 could well be |n excess of todays total EC gas

o ’consum ptron level

34
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The extemal dlmensmn

-Relations with extemal suppllers . e o
.The potentlal of the EC's three" marn external suppllers (Russra Norway and‘ oo

- Algeria) is Iarge enough to cover much if not.all of this incremental demand. * -

'~ In addition, new suppliers will sooner or later enter the EC gas market. Small - -

'LNG quantities have already come from as far afield. as the Gulf countries and

-~ Australia. By 2010~ Nrgena ‘may. be’ providing - Italy - and. ‘Spain. with LNG. In-

addmon there are ‘pipeline and LNG projects which: mlght eventually bnng gas ' .

. to Europe from the Middle East, Central Asia, ‘and even Central and Latin
.Amerlca Ithas been estimated that some 200 mtoe per.year of gasis avarlable
' to European markets under these varrous new prolects L

rln any case in. the future more- and more gas wrll have to be’ transported :
) ;.’rncreasrng distances to-EC markéts. Large investments, in the order of several - -

: billion. ecus, will have to, be made in order-to establish. productron facilities and
‘ "‘-create the necessary pipeline and/or. LNGrnfrastructure As dlstancesmcrease :
- .s0 do costs- and the security. risks associated wrth transit across national .

‘ borders These factors may: eventually put pressure ‘on gas pnces whrch m turn

could affect gas demand in the |ong term

T

'_ '.\The EC s rmport dependence will- |n any case increase consrderably, maklng the

. EC dependent for an mcreasmg share-of its total gas demand on'non:EC- |

" _ countries.- Norway, a member of the EEA and the OECD ‘will remain a major

o ECT gas supplier in the years to come. it is |mportant to- encourage close ties 7

and frrendly relations with the main‘non - OECD suppliers, Russia and Algeria

‘and also any new. supphers Downstream rntegratlon in EC gas, markets by' |
.'_external supplrers may strengthen securlty of supply (see chapter 4) i

k]

The. European Energy Charter Treaty prowdes a. srgnlflcant framework to‘:

B encourage energy trade and cooperatron with signatory gas supplying countries, . ...
~such as- Russia; the. Néw. independent States of Central Asia and of COUrse ; ;
. Norway. The provrsrons of the Treaty on transit are especnatly |mportant in the

: -Iight of the ECs growmg gas |mport dependence The constructron of a

"._\ . S 'l\ , 4_.1-1 I



framework srmllar to the Energy Charter southwards or an. mrtratrve ‘by the
Energy Charter Conference to extend the Charter process to cover other
regional gas suppliers could reinforcé supply security. The forthcoming Euro-
Meditefranean Conference offers a suitable forum to take this a stage further.
In addition, the on going consumer-producer- dialogue provides a further
framework for stabllrty and the .establishment of- closer ties.

The way to long- term security of supply is th'e diversification of supply sources

. .and routes together with an external relations polrcy which encourages close

3.4.2.

links. and mutual dependence between the EC and its external suppliers. The
EC's growing import dependence and its strategic need for close ties with
certain key external suppliers should motivate the EC's -external political and
commercial external relations policies with those countries, including technical
assistance programmes. These programmes already include EC projects aimed’
at the rehabilitation of gas production, for example, projects launched under the
TACIS programme for the Newly Independent States, and the promotron of
energy effrcrency C

Central and Eastem European Countries (CCEE) (ref: Table 2C)

In the time horizons considered in this report, many of the CCEE should
become members of the EC. Excluding large international transit pipelines, it
is estimated that CCEE countries will require at least. 3 billion ecus of

" investment funding for transportatron and storage projects over the next 15
years as well as around 100 million ecus for technical assistance associated

with these .projects. Moreover, CCEE countries will remain heavily dependent
on gas imports from Russia, especially as indigenous gas production in the
region declines in absolute terms,. bnngrng the question of supply .security:
sharply into focus. CCEE countries will be looking increasingly westwards to the
EC to help solve their problems in the form of increased gas trade, integration

- and co-operation as well as economic assistance: The CCEE countries occupy

4.1.

. a strategic location on the main transit: routes linking- eastern reserves wrth EC
" markets whlch should not be overlooked.

* * *

Market developmehts and implioations for security of supply '
This chapter aims to touch upon some present market developments which
may affect securrty of supply.

Developmenis in the power generation sector (ref table n° 3) S
According to most projections, the power generation sector will account for over'
50% of the increase in gas to -2010. It is thus useful to examine this

- phenomenon in more depth

AnEC Directive prohrbmng the use of gas for power generatron giving mstead

prrorlty to domestlc and mdustrral uses, was withdrawn in 1991. The use of gas
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for electncrty productlon in recent years has rncreased due to the economrc and )

envrronmental advantages ofgas. .« - - L

4 '2

l

New developments in technology and the mtroductron of advanced matenals g
~have resulted in the mtroductlon of Combrned Cycle Gas Turbines (CCGT) in"
_power generatron CCGT power plants. have a much hlgher productlon‘ ,

efﬂcrency, above 50%, than conventronal gas turbrnes (around 35%) .or coal’

fred plants (around 40%) t S L Sl

The cost of burldrng and marntalnlng the gas- flred power plants is. another

advantage Small and compact preassembled gas fired units, can be builtin a Z

much shorter time span than coal fired, or nuclear plants This enables power '

’ generators to monitor and match electncrty supply and demand more closely - o
- and therefore rn a more cost effectlve manner , C

: The use of natural ‘gas. for power generatlon substltutmg other fossrl fuels

presents a number of |mportant environmental advantages as ‘well, mcludmg
- lower COZ, SO, and NO emissions, while duist emrssmns ‘and waste are

o)

negligible: Natural gas is ltself however, a "greenhouse gas and therefore:

- particular’ attention must:be given to the reductlon of leakage at all stages of.

the productlon transm:ssmn dlstnbutlon and utlllsatlon .chain..

"Due to these advantages gas use for power generatlon may mcrease from |
- around 15% of total gas demand today fo. 32% in 2010 and perhaps even

hlgher by 2020

ThlS lncreased share of: gas ln power generatlon and the dnve for cost’ |

efﬁmency may encourage. further direct Jlinks between power generators and
- 'gas producers as well as new price formulae to reflect the fact that coal is the o
" main .competitor to gas in power, generation while- the development of gas ,'

markets wrll allow new gas pncrng concepts

A precondltron for dlrect purchases of this klnd wrll be access to, the o
transmlssron mfrastructure to ‘ensure reliable dellverabllrty and the avallabllltyl N
of surplus capaC|ty in that transmlssmn system A few such’ dlrect contracts are |

already in place; mainly involving Norweglan gas suppliers on the one hand

and the electricity undertaklngs SEP in.the- Netherlands, Scottish Power and
Natronal Powerin the UK on'the other; but also between the Algenan producer -

Sonatrach and the ltallan electncrty utllrty ENEL

Developments in the large mdustnal sector

For energy- -intensive industrial undertakrngs envrronmental charges accountfor

an. increasing share in their cost structures and are therefore'an important .
factor in the drive to remarn ‘competitive. Minimising environmental costs by the -
mcreasrng use of natural gas, is already common in Member States which have = -
: strict envrronmental standards. The more mature the market, -the less the- -
geographlc location of the large consumer will. constrain the choice of supply .

Contractual relatlons other than Iong term could develop Wthh could add- -
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ﬂ,exibilify and diversity to the market. The opportunity to build pipelines and the

benefits of -more competition upstream may give possibilities for large
industrialists or-groups of industrial undertakings to participate financially @n
supply projects which in turn might enhance diversification of supply sdurces.

Vertical |ntegrat|on along the gas chaln '
External suppliers are increasingly investing downstream Downstream .
investments take the form of joint ventures of various kinds, parhcupatnon in

 transmission companies, investments, direct sales to end users, and

agreements on transfers of technical know-how. The most notable current

. examples are the Norwegian gas suppliers and Russia's Gazprom.

Norwegian gas suppliers' downstream activities allow. them to accommodate
new gas export.volumes. Examples of this policy are the Netra joint venture
and the small stake taken in the VNG transmission company, all in Germany,
and the emergence of a gas marketing joint venture, Alliance Gas, with BP, in.
the UK. The increased role of Norwegian suppliers should enhance the

. deliverability of gas to European markets which in turn will have a positive

effect on securlty of supply.

Recent years have seen an increased presence of Gazprom in the markets. of
Western; Central and Eastern Europe. Examples of such joint'ventures are
Wingas in Germany, Prometheus in Greece, Gasum in Finland, the UK-

“Continent Interconnector, EuroPolGas in Poland, Panrusgas in Hungary and
Volta in italy. The formation of joint-ventures of this type is assisted by the’

opportunities .created in these countries for external suppliers, and by
Gazprom's historical links with Eastern Europe. Gazprom also owns assets in
Moldova and Belarus. Whether Gazprom can fulfil its apparent strategy .of
increasing its downstream involvement in European gas markets will depend
upon a number of factors including political developments in Russia, future,

. revenues from gas sales and the avallablhty of investment funds.

~ Sonatrach, the Algerlan gas supplier; appears to be conce_ntratlng more on’

attracting the technological and financial resources needed to develop-

‘production, and not for the time being on downstream investments.

While the upstream involvement of EC gas companies is less common than the
downstream involvement of gas producers, there are cases where the
transmission companies are looking to gain access to gas reserves. There.are
also indications that oil companies are devoting more attention to gas projects
than in the past. Implementation of international treaties like the Energy Charter
Treaty and/or financial needs -of external suppllers will, in the future, facmtate
such a deveiopment : : -

It may be argued that security of supply benefits from the vertical integration,
downstream and upstream. The added value derived from downstream and
upstream investment indicates a greater commitment to the market in questlon
and therefore to providing it with a regular and reliable supply of gas. However,
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”1 downstream rnvestment by external supplrers could carry - rlsks rf not‘_:‘
.counterbalanced by. the presence of alternatrve suppllers . S

t

Honzontal mtegratlon in the gas market

The process of horizontal mtegratlon ‘at the d|stnbutron level, in partrcular in. the- L

smaller Member States (examples are the Netherlands, Denmark Belgrum) was

' 'prompted by the Single Market.: It is forcing utility service companies to

economies of scale in the form of mergers or other forms’ of co-operation,

“enhancing effmency and cost control in combining their, gas, electricity and in
_“some cases other publ|c serwces In other Member States, there ‘hasbeen a .~
tendency towards fewer but brgger and’ more drversmed and lntegrated regronal ‘

or local utrlltles . : - ‘

o Drfferences in the mdustnal ‘and commercral culture between the European' ;
"felectrrcrty and: the gas industries has been areason why cross shareholdrngs .

or. Jomt activities; for- example in new gas-fired generatlon capacity or.gas -

" .transmission - lines, have been .slow. to develop The increase in" gas-fired-
'generatlng capacrty could well lead to change in the next few years, given the
" potential mutual benefits and risk Ilmrtatrons for both industries..in the UK, for
example, electricity distribution companles have taken advantage of . the

liberalised envrronment to secure dlrect access to North Sea gas supplies for

- power generatron and to enter the gas supply market often in, the form of
' consortla . .

!

Gas pncmg mechanisms

‘Gas prices to final consumers in contlnental Europe are determmed by usmg- 3

two approaches ‘the cost-based pricing method: and the market value pricing. -

e system,. with. lndexatlon mechanlsms llnklng gas pnces to the prrces of the. ’

aIternatlve competrng fuel(s)

,,.In a number of contracts for gas sales in the electrrcrty generatron sector, new'
' pricing formulae have been used. Indexation clauses, for example agarnst coal,

- . dlectricity, general inflation have been developed as an. alternative or in addition

to oil-linked indexation and.new pncrng concepts could develop. Any decoupling. .

e of gas from oil pnces in the power generatron sector with the present market.

- structure may- hot necessarily lead'to lower gas prices. To avo;d the greater ‘
.- - volatility -of oil- linked. gas: prices, power producers’ may - ‘be. |ncl|ned to pay a -
;premium ‘for gas when' the prrce of this is. linked to a'more stable fuel like coal. ~
R Moreover, the alternative fuel for electricity generatr_on in the case of CHP.and ,
© CCGT. is light oil distillates which means gas is priced at a premium in this - "

instance. These developments could facilitate the |mplementatlon of new gas

"."‘supply prOJects e L S

-

" ln the . UK gas pnces are decoupled and determuned by ‘market forces of gas

supply ‘and' demand for commercial, industrial and power generation users.

e _Competrtlon among suppliers determines the gas prrce while the alternatlve for -

consumers is a wrde range of competlng gas supplrers In addrtron to oil, other

7
L.
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f

forms of indexation can now be found. Spot market deals have emekged and
it seems only a matter of time before reference to spot market prices for longer

. term gas contracts will occur.

S'ecurity of supply at EC level

: lntroductlon

Gas: security of supply may be deflned as the ability of. the gas system to
provide a continuous and reliable supply of gas to customers on an economic

basis and to cope with interruptions whether of a technical, economic or poht:cal o

nature.

Desplte its advantages as afuel; gas would not have won its S|gn|f|cant position
in the energy market if customers had not been able to depend on it for their

needs. Demonstrated security of supply has ensured the growth of the lndustry ,

to ‘its present importance in a number of European countries and will help
markets to develop in other countries of the EC.

Over the years, companies have developed packages of measures, -geared to -
the requirements of their business, for both the long and the short. term.
Security of supply has a price. The challenge of the gas mdustry is to ensure
the optimal balance between risk-minimising measures and the price which the
market is prepared to pay. Long term measures include forward planning of
markets and supply volumes, diversification of supply, storage and interruptible
customers®. Negotiations on import contracts and the undertaking of large
construction projects with long lead times are also part of a company's regular -
activities to maintain supplies. In the shorter term, security of supply is achieved
through efficient management of the transmission and distribution networks and-
operational decisions to meet changing demand levels. Decisions to secure
supply to customers are as much part of routine management as of Iong term
strategy.

i,

'The'increasing'ly interconnected grid and the integration of markets will tend to

resuit in natural gas markets in Europe with a-dimension larger than a national.
one. The Commission, in its Green Paper, has stated that this increasingly
interconnected European gas qgrid and the diversified nature of -the gas
infrastructure and sources of supply. among Member States- require that
advantage should be taken of the Community dimension to enhance security
of supply. The Green Paper goes on to say that short-term security of supply
in the gas sector requires a careful and in-depth examination of the specific
measures necessary to respond to a gas supply crisis. This chapter is a first -

) Gas companies supply to some of their bigger customers on the basis of interruptible contracts which allow
them to reduce the demand during periods of peak consumption. These interruptible customers arc generally
industries and power generation plants which, in exchange for a lower gas price, have backup fucls and facilities
with which to face thc -gas mterruptmns
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attempt to do this, anatysmg securlty of supply from the pomt of view of the EC B

52,

- 15|ngle market as-a whole:

Short term aspects of securrty of supply |n the EC
A d/versmed situation -

. The supply situations differ con5|derably between countrles in terms of ievels L
of - indlgenous natural . gas. production,’ -diversification- of |mports -degree of
.integration- into the European natural gas grid, - storage volumes,. market

segmentation, share of' interruptible supplles etc. Securlty measures taken at "

' national level, in order to safeguard gas supplies, vary as a functlon of these

~'very dtfferent demand and supply, situations wnthm the EC! As a result, short- "~

term’ shortfalls in. suppltes in"all_European’ Communlty countnes can be_- .

" prevented or coped within one way or another: Information collected and - .,

. consultations with the gas tndustry demonstrate at feast qualltatlvety, that the

o current operational - practlces - contractual arrangements and supply,
- infrastructure are adequate to- cope in.the short term with a major shortfall in . -

supplies to-one external supply source, at Ieast in the more mature European

: ‘gas markets. Over time this will‘also-be the case for the newer markets where’ e
. similar, mfrastructures and practlces are devetoptng S SR

' The measures avallable to ensure supply secunty vary w1dely between Member -

: .;States as shown in table n°4 |n annex :

' ,Cr/srs srmulatlon , : : L

In'the case of a maJor shortfall in suppnes a comblnat|on of measures can be o
~ taken with'the’ object of minimising ‘the effects on consumers.Such measurés.
include the use of mterruptlble sales contracts,’ ﬂeX|b1I|ty of supply from both ..

; flndlgenous product|on and lmports underground storage and mutual assrstance'

" .and co- operatlon between neighbouring gas companies. A study undertaken by

the -Commission services in consultation with the gas rndustry ‘takes into

- conS|derat|on the effect of these tndlwdual secunty measures on the overall' .

: ‘security of the EC.. When evaluatlng the EC dlmensmn it has been assumed :

" that - full- cross border "co- operatlon ‘between gas mdustnes whlch are

interconnected has been’ fully- utilised. The demand and supply’ conditions

',;preva:hng durlng the first quarter 1994 were taken as a basis, being the most - .
-recent year for which detailed information is. ‘available. This period- is not -

. representatlve of the most severe 'weather condlttons S0 that results should be

. conS|dered as |nd|cat|ve only

R

l The risk.of. supply shortfatls from Norway an EEA and OECD member has not' |

been conS|dered

‘.»'Accordlng to the ongm of the shortfall in suppltes the results of the exeronses;, -
' are as foIIows : '

3

" shortfall in suppltes from the FSU * L
‘The application of. the secunty measures concerned (mterruptlbles .and - -
, ‘productlon ﬂexublltty) only by the countnes dlrectly affected by the shortfalt in . -
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supphes have an effect equwalent to a 29% reduction of the . EC |mports from
the FSU. : - a

: Co operation and jomt |mplementatlon on a Community-wide basis.of the same
security measures to use the added value of the EC dimension, increases this
figure to 36% of the EC imports from this source. The EC storage cover is, in
this case, 283 import days® .

shortfall in supplles from_Algeria -

Under the same assumptlons the effect of the security measures is equwalent
. to-a 26% reduction of the EC 'Algérian imports when applied individually by the

countries concerned by the supply cut but-a 56% reduction when the added

value of the EC is taken into consideration. The corresponding EC storage
. cover is 625 import days of Algerian gas. . ~

shortfall in supplies from all non-OECD suppliers . '
Co-operation on a Community-wide basis would reduce the overall non-OECD
~ import needs by 21%. and the EC storage cover would be of 136 import days.

Conclusions from the analysis may be drawn as follows:

- The interruption of supplies from a main.non-OECD supplier are solved more
effectively when there is co-operation at a European level to cope ‘with the
supply shortfall. Therefore, the use of the EC dlmensron improves security of

supply.

- EC ,gas. companies already co-operate through cross border back-up
agreements. However, there is little available data on them and it is not
possible to establish if they would exploit the EC dimension to the full in the -
case of crisis affecting several Member States. ' :

- The elements of such EC co-operation mvolve the use of measures such as
demand reduction through the use of. interruptible contracts productron/
flexibility, both in terms of a country's own production and imports from other
EC producing countries; trade of gas made available as a consequence of the
greater import diversity of the EC. as a whole as opposed to single countries;

" and use of avaltable storage at EC level.

- To exploit fully the measures mentioned the full interconnection of the EC
system of transmrsswn lines linking the dlfferent EC sources of supply is
crucial. :

As an example, the effects of the planned UK - Continent Interconnector on
security of supply have been analysed. During the reference period, in the case
of a £SU cut in supplies, the Interconnector would allow for a partial substitution

' Cover days are calculated by dividing the estrmated strategic storage capacity by the vqume of

FSU imports per day needed after applyrng the security measures.
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.ofthe, supplles Iost from thls source In that’ way, the EC |mports from ‘the: FSU

‘V-':.‘could be reduced by half and the EC storage cover mcreased a further B
. »months . S : . . : .

- Use of the measures referred to above explortlng the EC drmensuon to the full,>
‘would take place in“the’ normal commercral and operatlonal envrronment in
which the.gas lndustry functions. However though hlgher prices wil ensure that

- markets clear, .even in a crisis -situation, "this may create polltlcal strains.

| a .Con5|derat|on should be glven to emergency gurdelrnes at EC Ievel whlch might
help to tackle such problems m an orderly manner

830

Long' term aspects of Secunty of Supply in the EC

The supplles available. at any. glven time-are a function of the- dellverablllty of . .-

all available sources to the EC. The actual’ proven reserves of gas available.to .'

. the EC from the EC'S own productlon plus Norway provide security, but proven

5reserves are no indication of current dellverablllty Short term 'security of supply =

"+ 'is dependent on dellverablllty ‘and available pipéline.and storage capacny Long

~ . term security of supply is more.a function of marketable. proven reserves and _

long term. planned mcrements to prpellne and storage capaClty -

“To. malntaln securlty of supply in an expandlng market strateglc decrswns to

- develop hew. ‘sources- of .gas- ‘and to enhance ‘the- plpelme and storage

- infrastructure- must be made years in advance. The short term and Iong term‘ -

?perspectlve of gas securlty are m fact mterrelated

The folIowrng analysns examlnes the secunty of supply lmpllcatlons of further =

e mterconnectlons within the European network and alternatlve sources of. supply :

‘as well as-thé- load balancing neéds and potentlal in terms of storage and the .. -

|nterrupt|bles market The information- provided. by -Member States .on_.gas
transport and storage infrastructure ‘under. Counc:l Regulatlon 1056/72‘5) is a

startrng pornt in such an analysrs

531

Network mtegratlon possnbllrtles i

~Add|t|onal mterconnectlons between European transmlssmn grlds and."'r'“ |

- alternative mterconnectlons wrth sources of supply willimprove the transm|SS|on :

" deliverability and’ will provrde additional dlverslty of supply. Further mtegratlon =
_'of the European grld ‘willimprove the key elements of security of supply -

|mproved gas market mterruptlblllty, increased . storage capability, lmproved

'economlcfea5|blllty of distant'supply’ sources and potentlally improved erX|b|I|ty

- in-producer. contract negotlatlons (see map in annex of eX|stlng network and"

"-‘.:.plpellne prOJects) e S R o

‘There are a number of. key mterconnectlons Wthh wrll be vrtal to mcreased.

| : security of supply. Approximately 80% of European reserves are located in the -

. North_Sea and the Netherlands. Th_erefore,_the critical r_ssue is the abrlltyto

Y OJEC LI20 25572 p7 ¢
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deliver these reserves. The two most |mportant elements of th|s dellverablllty
are productron capability and pipeline capacrty

:The EC is well placed with regard to the ‘geographical dlstrlbutron of world
reserves: 70% of all known gas reserves are less than 4000 to 5000 kms from

the ‘centre of Europe. In addition to the three largest suppliers, others .are

 starting to emerge in the Middle East, Latin America, Africa and .CentraI’Asia.

| The' analyS|s in Annex | emphasises . interconnections which maximise
* transmission deliverability from the North Sea and the Netherlands whlch are
- considered the most reliable sources in case of a shortfall in supplies from

5.3.2.

Rus&a Algerra or both. It also reviews the most signifi icant new supply projects.

Producer Incentives on Secunty of Supply .
Sufficient transmission delrverabrllty is only useful if there is adequate supply

" _potential. The proven reserves of the North Sea production area appear to be

“more than adequate to meet any shortages for a substantial period. However,

proven reserves do not.necessarily imply supply deliverability which requires-
that the reserves are "onstream”, with production capability in place.”

'Productlon dellverabrllty from the North Sea has been expandmg in recent

years. In partlcular production from the UK offshore has been expandlng ata

‘rapid.pace. Norway is about to bring the massive Troll platform rnto product|on

significantly enhancmg Norwegran deliverability .

. However, some exploration and production policies currently inhibi't producer

incentives.  Policies requiring state participation in exploration and production,
the landing of gas onshore, the national transmission company right of first
refusal, and exclusive rights over a gas production area are ai examples of
policies which may hamper overall supply deliverability.

The EC Exploratlon and Production Directive (94/22/EC)®, and the'

- implementation of the European Energy Charter Treaty will assist in providing

producers with greater opportunities to explore and produce within Western

~ Europe.

5.3.3.

Storage and Interruptrbllrty (ref. table 4)
Another important ingredient of securlty of supply is swing dellverablhty which
comes primarily from storage and interruptibility. These associated instruments
in the sales and transportation of gas are utilised to make up dn‘ferences in the
productron and consumption streams

') Directive 94/22/EC of the European Parliament and of the Council of 30 May 1994 on the conditions for
granting and using authorizations for the prospection, exploration and production of hydrocarbons (OJEC L.164).
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*"‘The development of ‘storage in- Western Europe hes largely tracked the >

development of gas markets in each ofthe individual countrres Countries which

~have domestic’ supplres have a drfferent approach from countries which rely-av
- Iheavrly on imports as- the former can rely on the productlon flexrbrllty of therr :
- ‘own gas fields. - - . R C ,

Member States in the EC rely extensrvely on storage to ‘méet wrnter peak -

~ demands. . ‘Current storage can at maximum cover two months-of peak winter -, -

demand. However storage capacrty alone does not necessarily -demonstrate

. »whlch countries are ‘most vulnerable. Member states have. dlfferent approaches

to securrty of supply as drscussed in the sectrons above.

;o

. Hrstoncally, Europe s own large gas frelds provrded both short and long term“

supply security: In thé'long term as the frelds begrn to declrne thrs cushron of - T

- securrty wrll progressrvely drmrnrsh

g :The future storage plans of the gas mdustry wrll almost double the total exrstrng .

-~ -working storage volume:of the EC in a time horizon from 2000-2015. However, .

\' - while this'expected increase.is htgherthan the expected gas- demand increase,

the level of storage relatrve to external rmport dependence will be lower i in 201 O._

' -'than today

- .Storage prorects are Iong term pro;ects and therefore an analysrs of the costs

‘ “Most European transmrssron compames marntarn a srgnrfrcant amount - of

~ : and.benefits of creatrng more storage capacrty should be undertaken to cope '
" .- with the increased demand, reduced flexibility inherent in decllnlng EC internal

: productron and increased external dependence Thisi rs partrcularly |mportantfor'f ‘

the less mature gas countrres ' : S

_‘Slmllar to storage mterruptrbulrty plays a key role |n swrng dellverabrlrty, and as
‘such, rnterruptrble customers provrde a cntrcal role in. meetrng securlty of supply
needs o - : SR

" industrial and. power generatron interruptible customers. Interruptrble contracts'
4 ,typrcally vary |n Iength from. one week up to three months or the entrre heatrng
Lo season : . :

o Transmrssron companres tend to arm to marntarn a high' qualrty of service to

large mdustrlal users in-order to convince them not to swrtch to fuel oil. Different

‘types of interruptible contracts exist in the Member States and-the use.of them" . "
also seem to vary greatly among:them. Industrial sectors affected ‘would be

E ?dlfferent from country to" country and so prrorltles of rnterruptron need to be

: ,analysed In order to determine- the true level of interruptibility and ‘the
“implications for security of supply in.case of & maJor crisis,.an mvestlgatron of -

: -..the actual amount of mterruptrbrlrty among Member States would be requrred

. .5.3.4.

'Mutual support of gas and electncrty systems i - :
‘Power generatron gas use could play a future" role in rmprovrng securrty of .
*. supply in' the EC. For example if-a srgnlfrcant percentage. of the power‘ C

- generatron market was equipped with long term dual fuel capability, such that

; a Iarge number of power generation users were capable of performance- wrthout_ ,
~‘gas for a';po“rtlon'of the winter season, the security of supply implications would- . -

PR
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5.4.

5.5.

be significant. The forecast increased share of CCGTsin the generating system
may however limit this ﬂeX|b|||ty as in the case of CCGTs the alternative fuel
used is higher value gas oil.

" The power generating-_oapacity of electrioity.‘utilities usually includes a reserve
" margin necessary to ensure system reliability. This excess generating capacity

allows flexibility in the choice of individual generating units. Therefore, if the’
availability of natural gas to a particular.region is reduced it is usually possible -

" to reduce the load on gas fired generating units and _shift the load to non-gas

powered units so as to accommodate the reduced gas availability or to make
more gas available for end users. other than electricity generatron Thus
5|gn|f|cant substitution exists within each power network. -

Another consideration is' the ‘lack of constant demand for -electric -power.
Demand varies both on a seasonal, daily and hourly basis. Such variations are
also not identical from region to region in Europe due to a number of factors
such as weather, regional primary fuel mix, levels of industrialisation and the
local prevalhng utilisation of technologles Therefore, if one region in the EC

is experiencing a reduced availability of natural gas, the electric transmission

system can allow for power to flow into that region from other regions which
may have a more secure gas supply or excess non-gas powered generation
capacity. By utilising the electric transmission system, a local reduction in gas
availability may be accommodated to some extent by the substitution of
electricity from one region to another. The role of energy sharing combined with -
the anticipated gas fired power generation growth appear to be powerfui tools

~ to be utilised in addressing securlty concerns, and should be mvestlgated

further.

Transeuropean Gas Networks
The above section has put in evidence the amportance of an integrated EC gas
system (networks and storage) to improve supply security.

The EC Treaty introduced, in Art. 129B, a new Community policy on
Transeuropean networks mcludlng energy networks '

Some of the strateglc prolects of network mterconneotnon and storage projects
mentioned in the above section have-in fact already been agreed by the
institutions of the Community as common interest or priority projects as they
fulfilled the criteria set down in the implementing TEN regulatlons including the .

~economic wablhty requested

The continuation of this policy in the future will allow the Community’s
institutions to set priorities on other projects which are equally important from -
a security of supply point of view, and may lnclude some of those pro;eots

-referred to above

Co- operatlon at EC Level .
The above analysis shows that the Commumty drmensron could have added
value when dealing with potential major gas supply shortfalls. It- seems,

- therefore; appropriate to consider ways to venfy and improve existing co-

operation in this area.
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P -Work should contlnue on analysmg in- depth the. evolvmg batance of all o
. factors affectmg security of gas supply at EC level and by Member State. .
7. This should take into account the costs and benéfits of the various options; -
.~ "and -cover not only developments on-the supply side but also the
implementation of “TENS, complet|on of the Internal Energy. Market and

developments in external relatlons such as the European Energy Charter

- ,‘A number of ldeas may be worth developmg in- thrs context wrth Member
. States, the European gas mdustry and other lnterested organtsatlons _
'namely . R - :

1 The United States; which is largely self-sufficient- with regard to gas
L supplies, has.a curtallment plan, used by the US Federal Energy Regulatory:

-'Commlssron WhICh provrdes useful guudance on an equntable approach to

‘ |nterrupt|ng customers accordmg to prlonty of need A similar plan may be"

. "appropnate ‘as EC.Emergency. Guidelines which each Mermber State is
B encouraged to lmplement takmg |nto account natlonal charactensﬂcs

2. Some natronal transmussnon companles already have what are known as’
- Mutual Assistance Aqreements which could be structured:in order to meet -
©-a recommended curta||ment .plan. However it- would” bé.- desrrable to
|nvest|gate how to optimise these’ Mutual: Assrstance Agreements from an. .
.. EC perspectlve -and to ensure that such- agreements are enforceable at’.
L t|mes of cr|S|s L : . ‘

.:'3“. .Another approach could be to establlsh Secunty Tarqets For example a

. target might be that each-Member State would ensure that they have either v

~sufficient storage, mterruptlble ‘capability, productlonllmport flexibility,
‘internally or through back-up or other arrangements for access to supplyin:
... other Member States to cope with an mterruptlon of. supply from the non-.
" OECD-suppliers dunng the 6 winter-months. Another target could be to
'estabnsh the provision. of "x" days of total gas consumptron These targets - |
~_could be dlfferentlated provrded the overall secunty objective.isassured and
" . provided there is an- adequate degree of” burden sharing. The Secunty
_ Targets approach would, require. an mvesttgatton into which are the most
* vulnerable:Member- States and what' are the' potentral damages in case: of ..

'a'gas loss. The analysrs could then concentrate on the most economtcally o

" feasible mechanisis for each Member State mcludlng the added vatue
.offered by full use of the EC dlmensmn

"‘These vanous approaches need to be dlscussed fulty w1th Member States the ,

. .gas.industry and other mterested orgamsattons before any EC. gu1del|nes could o
be drawn up . _ .
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TABLE 1 -

EC PROVEN GAS RESERVES (1994)

in Mtoe
BE - Belgium | —
DE - Germany . e " . 342
DK - Denmark 121
EL - Greece _ R— |
|| ES - spain R 20
FR-France | - 35
IRE - Ireland Y I
T-italy | 304
L - Luxembourg , o
NL - Netherlands 1874
O - Austria - | , . 21
IP- Port'ubgal S S e
SF - Finland | e
S - Sweden a ‘ -
UK - United Kingdom " 630
EUR1S° | - 3361

Source Qil and Gas Journal 1995 -
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“Table 2A - N S

, f“Break-d{oWn by M‘e_nflvjbef_S,tates'_t ‘fof‘ 1;994' o
- e EUR 157

‘Dk. {EU |ES |FR Re | LN fo feefse s juk

(mtoe)

.<1- Natural gas: demand :

95"

612

27} - | 827|202 22| 407 | 04| 326 |49 v [T33 | 1s 60 |

. 254

demand % .

2. Share of natural gas

18.0

129 | = |.66 | 130 | 216|276 | 35 |4 |91} - . | 103 | 25 | 267

19.4

in Mtoe

3 Indngenous productvon

43c| o |27 | 22 ea | - s | 4| Do) | 5790

1576 ||

“in Mtoe - ,__

47 Intra-EC exchanges o

|- a2 .

178 |

287 | e b - - s o

5 External deoendency
a) mtoe
, b). %
of which in mtoe™
Algena
- Libya

53,

335

568 -

547

o | - |6 J27'- [206]| - | 23] 39| x| 33|-7 [ 24
o v esr e |- |so |- 7o feo | + o |2 |a

'100.1-

e 394

35

233 |

S

”NorwayA'

19

9.4

232

"Russia-

241

525

‘

Totals do not add up due to: storage
Sources:’ Eurostat EC Commnssnon IEA




TABLE 2B

EC GAS DEMAND AND SUPPLY SCENARIOS

2000 12010
1. Natural Gas Demand (mtoe) 311/320 392 / 411 '
2. Share of Natural Gas in total o 22% | 26%
demand (average) '
3. Estimated Indigenous Production . 175 165
(mtoe) , ;
4. Intra EC Gas Trade (mtoe) 30 28
5 External Dependency - mtoe . 1361145 227 1 246"
| e % . . 44/45 58 /60
6. Contracted Voiumés * - Russia . 66 66
-Algeria | 39 40
- Norway . 48 - 57
- Others .  5‘ 5
| . Total S 158 .168
7. Defiit mtoe S 59/ -78

. Sources: EC Commission, (2020 analysis)
Member States
IEA
* mtoe
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TABLE 2C

- GAS SUPPLY AND DEMAND COUNTRIES OF CENTRAL AND EASTERN EUROPE"
: ' o IN MTOE - ,

1993 | 20000 | 2009 | 20100

DEMAND .. | ez | er | T m | st

JPRODUCHON T N T - S i . U R |

ClwmPorTREQ. | 84 | 45 | s .| s

sUPPLY? . | a4t |- @ a4

J Il Total gap. = - L Lo 4 L2 25

Source: EC Commission =

it

,,‘“',Includes Albania, Bulgarla Czech Repubhc Estoma Hungary, Latvna thhuama Poland ;. o

R Romama Slovakla and Slovenia.

2 'The central scenano between hlgh and Iow scenar:os

LY (assummg a long term. supply commltment of 41 Mtoelyr of: C!S gas |mports through the"

- eXIstmg mfrastructures)

'l o



" TABLE 3

GAS IN POWER GENERATION

% of PG in total gas demand

EUR 15
mtoe 39.0
PRESENT —1
- % of PG in total gas demand 15.3.
' . mtoe 83-102
| 2000
% of PG in total gas demand 27-32
mtoe 150-154
2010
% of PG in total gas demand 37-38
" mtoe 161-216
2020 .
37-43

Sources: EC Commission (2020 Analysis)
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N - ‘ P - - . ° . . 00
S Table N°a - ; , ! 4
Dlversrty of Supply Sntuatlons and of Secunty of Supply Measures Apphed in EC Member Countnes : :
’ o Aqs_tna - Belglum Gerrnany Dnnmark Spain Fraqca f ‘U.K4 ltaly erel_and‘ -Netherlands. Sweden Finland - Avérﬁge/.
. i / . . X - [ - - o "Total

. Natu}al gas salesian'Mtoe ol oas 95 - 612" 27’ 6.2 L2027 . ¢ .80 N ‘22 326 NERE: ) a3 2538

* Natural gas share in PEC 19.1- 192 -1 18 12,9 66.. < | 267 < 276 216 49 25 1037~ 205
(%)U . ) 4 N A f o i . BRI s . o h " 8 o
Domestic gas productlon (%)” 1 20- 0.0 229 . 1o~ 32 . 8.2 965 . "403 " 100.0 100.0. 0.0 - 00 - 627 -
Net non-EC lmport 80 56.8 57,7 00 86.7 80 14 T ]se 0.0 ‘8.0 0.0 1000+ ‘304 -
dependency (%)? ; b L o i - _ I - - -

" Number of supply countries, | 4 . - 3 5 - o 3 ' s s - 2 = K 1 3. I 1< R
incl.-inland production ~ . - B . N . T . - - ¢ -~ R
Number of inlet points for g -3 ] c, some’15 1 4 : - 5 5. . ma"ny i 2 ‘s 1. ‘ 1 many
cross-borderlshoré supply e R . S R o ) s |
Share (%) of gas'sold for:|-33a- 67 c | 212 D64 7 29 73 ¢ 203 Tl | a8 © |28 © 168 512, 153

" power generation N ' [ ’ . " R : ' ' ) e

- Share of interruptiblé sales in. | na . 27% - na \Virn-d\)siry 25%- ) 17% |- Industry 20% C 16%.‘ Industry 25% ’ na "} Somé power 1072‘0% Q0%+ ; Tnall
: 1993(%) S - C . "All power pls. R - " Some power pl.’ N Tl . - o0
Formulated secunty of supply N yes. yes R - yes yes yes yes L yes- N -yes: - " yés B “yes yes yes -yes.
policy? - - . . ’ B . . -
Number of storage facilities 6 LT 3 -33. ‘ 2. 1 15 Co. 7 8 ‘0 E 1 (LNG) ° . 4] 777
Maxirnum working volurme, 2500 521 10,314 “440’ 480 10,300 3566 - ‘14000 © - |o appr. 75 0 . o . ¢ 42,200
il . e - - ] T . B A e
Maximurh withdrawal 283 . appr. 19 S 1 262 18- 36 | 170 1418 apir. 250 - .o . appr: 31_ o 0 | appr. 920,

. capacity, mill m’lday . : e . R - ’ g0 ‘ N - - i CT
Storage volume in % of 1893 | 33.8 - a7’ 184 - - 153 - 51 o281 5.6, 280 - 6o 4 02 -, 7 |00 - 00" 139~
sales L o S . . - N PR

,Extensu:\n of storage ¢2paC|ty 1 ves 1100, . | 190000 - - 7} 1200 - 4500 . | 24000 " " yesinfunction_ | 21,000 < -~ “understudy - | 7,000 | RaDintined | Hasbeen * . .| 73900
planned® g . e s - : e " of market - - : U e | rock caverns ' " || studied A

, Back~uprooopera:ti0n with - [ yes - ‘yes . | yes yes . yes yes . yes ) yes 'yp's ’ yes yes = <7 yes yes
other companies? - . ’ - V- ) . ’ ' ’ .

- — - — y . - — . — S e g Dy - - i [ B . o B
. - . | Large storage Gas grid increg- Well integrated. Self sufﬁcien_t_ - Increasing Large storage | Well integrated. |- Large storag'éf‘. .. Interconnected - More than Small market Fe\i_v but large
Special features wpaf:ity inde- | singly inter. Balanced supply ‘Storages storage capacity in . More than 50 capacity in de- with UK system | 130 fields + with dual _cu'stpgr)ers. N
pleted fields . connected - - ' - . capacity | aquifer structures | fields pleted fields - | Groningen - fiing back-up “SNG plants’ .
1) PEC = anary Energy Consumptuon - .
"2) In % of total gas supply  * . . - : ,
3) The future storage volume, referred to in this line is the expected workmg volume at ditferent polnts in time over the 2000 2015 time honzon ¢ B o
Sources: Eurostat and Eurogas S . N - - N .
- . N s




ANNEX |

Potential Interconnections to improve North Sea and Nethedands delwerablllty
- and signifi cant new supply projects.

The potentlal mterconnectlons ranked in terms of probability of constructlon are the
following: : '

North Sea supply mterconnect:ons
- Europipe*** '
- .. UK/Continent Interconnector***
- Norwegian plpellne to Dunkirk*** '
. Interconnections between the Dutch offshore and the UK offshore*
- " Interconnections between Zeepipe and Dunkirk to the UK and
other places on the continent®

Continental Europe interconnections -

- Interconnections between Spain and Portugal***

- Looping and further interconnections between Belglum and

~ German, French and Dutch systems***

- ‘Addmonal French/Spanish interconnections (Maghreb n*

- Enhancement of TENP (Trans Europa Naturgas Pipeline) from the
" Netherlands to Italy or Italian/French interconnection in.the north*

- Southeast France/Northwest Italy interconnection*

- Finland/Sweden interconnection*

- - Extension of Maghreb Il to Germany or increase capacny in the

French mainline system*
- Additional Austna!Germany mterconnectlons or loopmg

**'Under construction or planned with a high probability of construction
> Planned construction but still in the. development stage
* No firm plans for construction

North Sea Interconnectlons -
The Europipe, due to come onstream this year with an annual capacuty of
12bcm‘7’ will increase the flow. of North Sea gas to Germany

T\he proposed UK/Continent mterconnector will allow up to 20 Bcm. annually to
be delivered to the Continent with economically viable access to most of the
North Sea. It is anticipated that surplus deliverability wili be available from the-
North Sea via the Intefconnector from 1998. The UK/Continent interconnector
is a strategic pipeline. The parties constructing the line are providing the

)1 billion cubic metres (bem) is equivalent to 0.9 million toe.



o capaC|ty pnorto assurances of ded|cated downstream markets thus taklng the
rlsk that they wnll fnd a market once the plpellne is bunt o

, The planned plpellne from the Norweg|an sector ‘of the North Sea to Dunklrk
:(France) with an.annual capacity of 12 Bem will increase the avallablllty of
' :North Sea gas suppltes to France and other EC countnes '

The connectlons between the Dutch and UK offshore Wthh are only under .
dlscussmn -would further enhance North 'Sea,” deliverability. - Other
‘. ,lnterconnectlons could link the  existing Zeeplpe ltne and the planned Norway

o to Dunklrk plpellne and’ the UK offshore system at Bacton

fThese mterconnecttons would alI create surplus dellverablltty DR

A
1}

e "':Contmental Europe lnterconnectlons R "

Additional lnterconnectlons in Continental Europe would .enable thls surplus

E 'dellverablllty to move downstream to the most import- dependent marketsin the. .

' European Communlty Some Dutch/Belgian/German/ French |nterconnect|ons
are’” planned as .are. two jnterconnections between Spain, and Portugal
However, currently unplanned addltlonal strateglc capacuty would assnst France
ltaly, Austrla and Flnland e . , . o

. ,,For example gas comlng in from the Maghreb llne (a TEN plpelme whose flrst

‘"phase will be operattonal by 1996) via a potential.new interconnection between

. .~ Spain. and France (Maghreb ll) would ‘be. a crltlcal securlty of supply
lnterconnectlon for the Southern EC. o S

e

l -

In the case ofa Ru55|an shortfall in supplles volumes from thls Ilne could serve

" “not only.southern France but, lf an interconnection were constructed between

" Southeast France and Northwest ltaly, volumes could also bé transported along
.. the French coast to Northern. Italy. Plpellnes normally supplylng Western ltaly .

“from’ Austria could” be : reversed- to -supply- “Austria from Italy. German

,_"‘rnterconnecttons could aSS|st Austna |n the northern part of the country

Ce fRuSS|an and North Sea supplles

l""-‘ThlS Maghreb I prpellne is also of strateglc lmportance in ‘the case of an
" Algerlan cuitoff: *Without this pipeline’or an LNG terminal, Portugal would be left &

cinan extremely vulnerable’ Jposition. The only ‘source of supply-would be the . -

~-Lacq, France to Zaragoza plpelrne Wthh is " insufficient to ‘meet the needs of
.. Spain and Portugal. However, the loss of ‘Algerian supplies’ might be handled
by reversung ‘the flow of the Maghreb 1l to serve Spaln and Portugal usmg

PR

' ln the hlghly unllkely worst case scenarlo of a SImultaneous |nterrupt|on of
. ~Russian-and Algerian supplies, the lnterconnectlons discussed above would be -
v;tal to prevent major shortfalls in supplles |n some EC Member States

Thls worst case scenarlo would present an extremely dlfflcult sutuatlon for
Flnland Portugal Greece Spaln and Austria.’ Also in‘the short- term untll the -

-3



UK/Continentf Interconnector and the Nbfway to Dunkirk lines are in service,. .

_" Belgium, France  and Italy might be vulnerable. The Spanish/French, .

French/ltalian, German/Austrian interconnections referred to above and some
looping of the French mainline system would all be necessary. An unplanned'
line linking DunkwklZeebrugge to Lyon and Turin could extend secure North
Sea supplies to ltaly. The full use of all security measures, referred to in section
5.2..would also be required. Spain, Italy, France and Greece could seek out
. possible alternative LNG sources. -Finland would have to rely on its
interruptibitity and dual-fuel system. A long term solution for Finland would be
a connection with Sweden which may be a possibility as the Nordic market.
: develops and any eventual development of gas supplies from the Barents Sea.

’ These scenarios indicate that it would not be possible for a very large portion.
of the gas available from the North Sea through the various pipelines to be
transported through the southern French system. A potential solution would be
to extend the proposed Spanish/French interconnection to near Strasbourg and
the Midal System (already linking supplies from Russia and Norway). This
interconnection would complete a strategically S|gn|flcant plpelme fink between
the three main external EC gas suppliers. ‘

Additional Plpelme-Capacrty via Swaps, Displacement and Exchange

In addition to the potential capacity from additional construction, capacity is also
made available by cooperative efforts among traders. If and when the
interconnections mentioned above are realized the potential for swaps or
transportation by displacement of gas supphes in the EC WI|| increase
significantly. «

Long term potentlal sources of supply

The proposed Yamai-Europe pipeline from Russia through Belarus and Poland
has been identified as a TEN project. It will provide a second major export route
_ for Russian supplies to the EC and an alternative to supplies through the
Ukraine. The construction of the Yamal pipeline system will take place in stages
~ with the sections in Germany, Poland and Belarus to be finished first. When
finally completed in the next century, planned capacity of the pipeline to Europe
- may reach over 50 bcm. In the long term it is possible to imagine a new
East/West line which, crossmg the Central and Eastern European countries,

would extend the-gas from Yamal to southern markets in France, Italy and
Spain. :

A pipeline from Turkmenistan through Iran or the Caspian Sea hasbeen under
discussion for some time although the distance to EC markets may give rise to
economic and transit difficulties. The on!y Member state which may be within
economlcaliy feasuble pupelme reach is Greece. . :

LNG from Nigeria, Trinidad & Tobago Venezuela, Yemen and Qatar are all -
potential sources to Europe. The realisation of these pro;ects would increase
the erXIbrllty of supply ava:lable to the EC



L
. .

The brmglng on stream of.new supphes |s Irmrted pnnupally by economrcs

.. (either project costs or price. levels in Europe) and will. not be realised un!ess

C justrfred by. market. development In the case of Iong distance plpehne pro;ects
*transrt across several natlonal borders may present a funher dlff“ culty

‘rf
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