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ENERGY IN THE MEDITERRANEAN AND THE GULF.
OPPORTUNITIESFOR SYNERGIES

by Naji Abi-Aad

The Mediterranean is expected to play an incregsingportant role in global energy
flows in the coming decades. European oil impadsfRussia, Central Asia and North
Africa are expected to increase in the contextrobeerall stagnation of European oll
consumption. This might mean less but still considke volumes of oil from the Gulf
would come into Europe.

For natural gas, Europe’s desire to diversify framat is perceived as an excessive
dependence on Russia would play in the hands dfeéXpbrters of liquefied natural gas
(LNG), among others, at a time when supplies frdra North African coasts are
expected to be stable, if not declining. Prospectiypelines linking the Gulf to Europe
would notably strengthen their gas ties.

Important potential synergies between Europe aadahlf exist in the development of
renewable energy sources, especially solar and wimergies, and in investment
required to meet domestic electricity demand, whgclgrowing very rapidly in every
Gulf country. Several innovative technologies famer generation have been sought
by Gulf States, including coal and nuclear enevgih the aim of leaving oil for export
and the scarce natural gas for petrochemical feekistse.

1. Crude Oil & Refined Products

Most projections about oil supplies over the newb decades suggest the role of the
Organisation of Petroleum Exporting Countries (OPELCincrease, and specifically
that of the Gulf suppliers, which includes the snember countries of the Gulf
Cooperation Council (GCC), namely Bahrain, Kuw@ithan, Qatar, Saudi Arabia, and
the United Arab Emirates (UAE).

However, considerable disparities are found in de¢ails, regarding the speed and
extent at which increasing supplies from the Gulf e needed or observed. In fact,
future oil supply and export from the region wik Ishaped not only by global oil

demand and the strategies of consuming countrigswil also — and perhaps more

significantly — be affected by the future oil suiegl from the other sources, including
Russia, Central Asia, West Africa, and other nomFGWPEC countries such as Nigeria,
Venezuela, Libya, and Algeria.

Many other key factors should be affecting the peass for oil supply and export from
the Gulf. Those include proven reserves, undis@m/eesources, supply costs, oil
prices, government policies, industrial developmeand especially the level of

" Qatar Petroleum. The views expressed in this papethose of the author and do not represent thiose
Qatar Petroleum, where he is currently working.
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investment realised not only for expanding producticapacity and export
infrastructure, but also for maintaining the exigtones.

The huge oil reserve base in the Gulf is a wellvimdact of the global petroleum
industry. According to the latest issue of the B&tiStical Review of World Energy, the
six GCC countries contain huge proven reservesuafecoil, estimated in early 2009 at
around 498 billion barrels, representing about dOgent of the world’s total (while the
region’s population represents less than 1 per oénhe global one). The average
reserves-to-production ratio for Gulf oil, a mea&saften used as an indication for near-
term supply capability, was estimated in the yé&i&at 73 years, compared to a global
average of 42 years.

When evaluating the undiscovered petroleum reseurcéhe region, the United States
Geological Survey (USGS), the only public sourcenesting those resources around
the world, argued through its latest figures redelaismi the year 2000 that the GCC has
an undiscovered crude potential of some 162 bilbarrels (mean), or around 17 per
cent of the world’s total.

Oil development and production is a relatively ghaadertaking in the Gulf, which has
the lowest average production cost in the worldehise, the investment required to
raise oil production capacity in the region is mless than in many other parts of the
world, although it has been growing steadily inerg@cyears, necessitating considerable
amounts of capital.

Moreover, every GCC country enjoys free and uniestt access to the open sea, with
an extremely well-elaborated export pipeline innasture, linking oil and gas fields
and reservoirs with petroleum marine export terisiaad loading platforms.

In contrast to those positive factors, the GCCealraglobal oil production (less than 23
per cent in 2008) is much lower than its share anlavtotal reserves. Oil reserves in the
Gulf have been underexploited when compared toetio®North America, Europe, and

Russia. This state of affairs shows no sign of ghray although there is little doubt that
the existing reserve base in the Gulf would allowrfiuch higher production levels.

However, basing an extrapolation of future Gulfdurction and exports on reserves,
geology, and production potential is fundamentallyong. Basing the same on
production trends in recent years is equally inacttr That was recently shown during
the 2003 war in Iraq, when Saudi Arabia alone iaseel its production by close to 2.5
million barrels per day — equal to the total prattuc level that the Caspian region is
now Yyielding, after 20 years of lengthy negotiatioand billions of dollars of
investment.

When looking at the oil markets of the Europeanddn{EU), GCC producers face
strong competition there from Russia, Central Asiad Iraq, and especially from
Mediterranean riparian producers, notably Libya ahidgeria. In fact, the rapid

development of North African petroleum resourcd®¥ang the recent political détente
with Tripoli has helped alleviating the competitiveeakness of Europe in securing
adequate imported oil (and gas) supplies.
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European oil imports from Russia, Central Asia &lwith Africa are thus expected to
increase in the context of an overall stagnatiokuwopean oil consumption. This may
mean that less oil from the Gulf would come intordpe. Gulf oil would rather be
primarily directed to the emerging economies ofa\sivhose demand is to rapidly
increase, and to North America.

Thus, the EU-GCC oil exchanges are clearly infleehioy three main factors:

» the fact that oil reserves in the GCC are exploiésd intensely than in other oll
producing countries, as manifested by the fact that Gulf share in global
production is much lower than that of its reserf&% per cent as opposed to 40
per cent);

» the fact that the EU is the preferred destinatmmofl from Russia, Central Asia,
and North Africa, primarily for logistical considerons, while Gulf oil is mostly
directed to Asia and North America; and

» the fact that the EU is diversifying its primaryusces of energy, relying
relatively less on oil and more on natural gas cval.

These factors have limited the direct European nidgrece on Gulf oil exports. But
considering that the market for oil is global, tBE will still be reliant on GCC oil
production and exports, although indirectly, beeatise latter are essential to the
orderly function of the global oil market, and besa the Gulf producers are the
marginal suppliers of world oil.

On the scene of refined products, the push by n@&@¢Z countries to build new oil
refineries in the region has been hit by delaysgisg costs and gloomy demand
prospects. Gulf States have had to go back to thwidg board on a number of
projects, and revamp planned scopes. But so fae mnthe many new refineries
planned for the area has been scrapped. In faspitdefears that the recent economic
and financial crisis and the ensuing recessiomadieg demand growth, GCC national
oil companies are continuing with most of their egtveam expansion plans.

There is a need to better understand which pomiothat increase in Gulf refining
capacity has been dedicated for export, and towthstinations. The GCC has maybe
to synchronize that refining export capacity withe texpected needs in consuming
countries, including the European markets. Thisassay be of significant interest and
an area for discussion and coordination betweegithand the GCC.

Trade of crude oil and refined products betweenGIRXC and the EU will continue to

play a decisive importance on the volume and dorabf oil flows to and through the

Mediterranean. GCC oil flows beyond Europe (esplgcia North America) are also

impacting the transit role of the Mediterranean.éttiier it is in the best interest of the
riparian countries to see the Mediterranean beswsgl dor long-haul oil transit to serve
the North American market remains an open question.
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In view of the several accidents involving maritimglrocarbon transportation and the
particular vulnerability of the Mediterranean Sehe already heavy maritime oil
transport across the sea and its straits, expdotddrther increase in the future, is
causing serious concerns. Preoccupations are ebutiexpressed concerning the
vulnerability of passage through the so-called €dstraits”, which in turn has led to
several proposals for by-passes and alternativsticgl arrangements, in particular for
reducing the oil flows through the Strait of Hormuz

An option, if it is shown to be technically, econoally and environmentally feasible,
would be to consider reducing the maritime oil §@ortation in the Mediterranean by
developing pipelines. In fact, the EU has alreadpressed the desire to reduce
dependence on tanker transport of oil across thdittteanean, and favour instead more
reliance on pipelines.

Nevertheless, all those export outlets and supptllagistic chains remain vulnerable

and highly exposed. That fact attracted increaattention, especially when adding to it
the actual or perceived geopolitical factors anmlsgy threats. All that could lead to a

cooperative EU-Gulf approach towards building sigat stocks.

In the Gulf oil producing countries, the potentiat carbon capture and sequestration
(CCS) is very significant. CCS is appealing to @€C hydrocarbon producers where
existing petroleum fields offer an excellent oppaity for carbon storage, with the

added advantage that the injection of carbon dex@O2) is also a form of enhanced
oil recovery (EOR), used in the ageing oil fieldghe region.

The impact of CCS on the establishment of enerdggnsive industries, favouring
proximity to fields that facilitate storage, is yemportant, especially in the process of
industrial development. Interest in CCS also mehasthe GCC countries should have
a strong awareness about the market for carbotsrighonsored by the EU, and in the
recognition of CCS as an accepted form of emissemtuction, generating tradable
Certified Emission Rights (CERs) under the Cleandd@ment Mechanism (CDM) of
the United Nations.

GCC producers can well collaborate with the EU deweloping CCS related actions,
such as promoting projects for CO2 infrastructuezelbpment at country level, or
building up CO2 storage sites and pipelines fortruder access. The potential for
CDM projects in the GCC countries could well be theo item under the umbrella of
EU-Gulf synergies.

2. Natural Gas

The Gulf region enjoys a large gas resource basmecally when compared to its
current and foreseeable level of demand. Whileatlea historically played a marginal
role in the world gas market (mostly in the SoutsiEAsian markets), its growing

potential as a major international gas region lenbncreasingly recognised.

The GCC holds huge proven natural gas reservesyatet at the beginning of 2009 by
BP Statistical Review of World Energy at an aggtedagure of 43,120 billion cubic
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metres. This accounts for around 23 per cent ofntbed’s total. A major portion of
those reserves is concentrated in a small numbejiamit fields, a fact making the
development of those structures easier and cheldpeertheless, the size of proven gas
reserves widely differs from one GCC country totheg, from a low of 90 billion cubic
metres in Bahrain to a large of 25,460 billion cubietres in Qatar, mostly located in
its North Field, the world’s largest non-associaged field.

In the GCC, the average reserves-to-production fati natural gas is extremely high,
estimated at around 169 years in 2008, when cordpareéhe global average of 60
years. It is also interesting to note that theltptaven reserves of natural gas in the
region, as estimated in early 2009, are alone @eifi, even if no further discoveries
were made, to satisfy current worldwide gas denfancthore than 14 years.

However, most of the proven gas reserves in the GE@ith the exception of those
found in Qatar — are in associated form, found ewnehtually produced together with
oil. Natural gas output in these countries is ttlosely linked to that of crude oil. That
leaves, in the GCC, only Qatar with a huge scopexpanding gas output and export.

When looking at the potential resources in the Gubist of the analysts working on the
region believe that enormous resources of natwaslage still to be discovered there,
considering that the emphasis was historically brexploration, and that natural gas
reserves in the area have been underestimatethitgeaextent. According to the USGS
in the year 2000, the total undiscovered gas ressun the six GCC countries amount
to around 23,309 billion cubic metres (mean), arlyel6 per cent of the world’s total.

Considering the enormous potential of natural gake Gulf, little has been done so far
to exploit its reserves. Gas production in the GEGtill of minor importance when
compared to the region’s reserves and output pater@as production in the area
represented just 8.3 per cent of the world’s tot&008, when the region produced only
0.6 per cent of its gas reserves, compared to thedw average of 1.7 per cent.
Therefore, the growth of the gas industry in thdf Gan be considered to be still in its
early stages.

The growing domestic gas consumption in the GCC pasly driven the gas
development there; only exports to the major consgmones will allow the region’s
vast reserves to be fully utilised and valoriseardbver, growing local gas demand in
the area will in no way hinder the capacity of @Galf to export increasing gas volumes
into international markets.

In 2008, the GCC had still a marginal share (aro@r@per cent) in the international
gas trade, mainly comprising LNG exports from Qat@man and Abu Dhabi to
European and especially Asian markets, and pip&dneas from Qatar to the UAE and
Oman (through the Dolphin pipeline). The sharehaf GCC in the international LNG
trade was around 26 per cent, with Qatar accouritingearly 68 per cent of the gas
exported from the region.

The GCC, and especially Qatar, is keen to playyaakel growing role on regional and
international gas markets in the near future. Iddéleat country has the strong will,
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supported by vigorous and dynamic policies aimeexganding its natural gas exports,
while being blessed by a low cost of production argdrategic geographical location in
relative proximity to the major markets of EuropedaAsia. Consequently, Qatar,
already the world’s largest LNG exporter, will s&e annual LNG exports increasing
from around 40 million tons in 2008 to some 77 miiltons by late 2010.

In the other GCC LNG producers, namely Abu Dhabi &man, the lack of gas
feedstock, due to modest non-associated gas resante growing domestic demand,
has led to the underutilisation of their gas ligtibn plants, a situation that is not
likely to change in the future.

Although there is no doubt that the GCC will plagrawing and crucial role in regional
and international gas markets, many challenges toalve faced by the its gas exporters,
especially the medium and long-term impacts of teeent global economic and
financial crisis on gas demand and prices.

In addition, natural gas has been suffering from ¢imergence of competitive energy
sources, such as unconventional gas, the develdpofiemhich is rapidly spreading
from its strong base in the United States to Eur@ermany), Asia (China and India)
and Australia, and from the development of cleaa technologies that would enhance
the exploitation of the huge coal reserves fouhdralund the world.

Meanwhile, the Gulf has been facing a growing cditipa from other LNG
developers, especially from within Asia, its maiNG& market niche. That rivalry is
likely to become intense, with the aim to secuee ehrliest possible place in the Asian
gas market, and with projects trying to avoid bedledayed, having also in mind that
long distance gas pipelines would eventually competh LNG.

Facing all those actual and potential problems,téinget for Gulf expansion has been
oriented into old/new opportunities in Asia, whitte Gulf is confident will remain for
decades from now its main gas export niche, esipedfaonly part of the energy
demand resulted from the growing economic actisiire the region was fulfilled by
natural gas. Gulf gas producers have also focusdtlioopean markets.

There, in the EU, medium and long-term energy @ktlshow an increase in natural gas
demand, although that growth would be much lowantthat seen in the region during
the past three decades. Some analysts do evenetiat the growth in the European
gas demand is far from certain. In fact, the inseea the power demand for gas, which
is the main driving force for the steep rise in @pgan gas consumption, could well be
challenged by the call on coal, especially if aviemment-friendly coal technology
became widely available, and if the gas pricesestagito their relative high levels, by
following those of oll.

Having said that, there is little doubt that themexisting external gas suppliers to the
EU countries, namely Russia, Norway and Algerid| @ontinue to meet most of the
incremental European demand, and to remain the pians of natural gas supply to
the region. Indeed, those gas exporters are alréadyto the European market by
transportation infrastructure, notably pipelinedjichh are currently in the process of
being expanded. They therefore enjoy a very sicgmifi advantage for satisfying
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additional European demand. It is in fact much exa® increase the capacity of an
existing pipeline than to build one from scratcimdAt is much easier for an established
supplier that already has sales in a market todéetti build an entirely new pipeline,

than it is for a new supplier that has no markarestat all to build its first pipeline. New

gas suppliers will then have substantial barrierevercome before acquiring weight in
the EU gas market.

While taking those facts into consideration, the BUwell decided to diversify its
sources of gas supply. A recent communication ByE& on the security of gas supply
underscores the political will that exists to ertethe prospects for gas trade with new
suppliers, including the Gulf countries. In thatnmoounication, the European
Commission clearly declared that the EU has a commterest in continuing and
deepening the development of strategic relationth wkternal suppliers and transit
countries in order to mitigate both political arthnical risks associated with future
supplies to the EU and to ensure multiple impgoepines supplying Europe.

In fact, diversifying the LNG supply sources anchmecting other producers to the
European gas network have to be priority objectibegause if things were left to the
market, the outcome is almost certain to be simaly increasing reliance on
consolidated suppliers in the short-and even |lengyt However, the end result would
be a tight oligopoly, and consequently relativayhler prices, diminishing to almost nil
the positive impacts of the under-established caitiye gas market in the EU. Europe
would become even more dependent on barely threses.

New and prospective gas exporters to Europe péatlgunclude the Gulf producers,
especially Qatar, but also the Central Asian caeesitrfrom which several pipeline
projects (such as Nabucco) have recently been demesl. Other suppliers clearly
comprise Mediterranean producers, such as LibyaEgygt.

Libya, which is already linked to the European gaswork through the Green Stream
pipeline to Italy, could see its gas exports gragvin the future if additional gas
reserves were found and developed in the countrgt Would also lead to increased
LNG exports from its liquefaction plant.

In Egypt, where two liquefaction plants are alreadpplying European markets with
LNG, and from where the Arab Gas Pipeline (AGP)ioates to supply the East
Mediterranean Arab countries (Jordan, Syria andaheh), serious doubts have been
raised about the medium- and long-term gas expqalulities of the country.

In fact, Egyptian gas reserves are relatively mbaesnpared to the country’s gas
export plans and its rapidly growing domestic needidh the government highly

encouraging the use of natural gas in substitudfgmetroleum products in almost every
economic sector. That recently led Cairo to priseitthe allocation of natural gas for
domestic use and industry against exports by inmgoai moratorium in mid-2008 (for

an initial two-year period) on new gas export dealss situation would only change if

major new gas reserves were discovered there.
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Back to the Gulf, and while increasing its LNG expdo Europe may well contribute

to the diversification of EU gas supplies, a moonpetitive European gas market
requires the establishment of physical pipeliné&dimnvith the GCC, either directly or

through connections with the various existing at@hped gas pipelines around the
Mediterranean, such as the AGP and Nabucco. Indeisdextremely important for the

holders of the Gulf large gas reserves to buildngphysical links with one of the main
markets for natural gas in the world.

A salient feature of all pipeline projects from tGelf to Europe is that they must first
land in Turkey. Turkey is also the essential brifigemany gas export schemes from
other countries or regions, which are ultimatelgniag at reaching the EU market.
Turkey is — in and of itself — a rapidly growingcdammportant gas market.

With respect to LNG transit, it is important to emagise the central role of Egypt and
its Suez Canal, which has to be transited by ey LNG carrier to Europe. If Gulf
LNG directed to the United States would also triatig Mediterranean, LNG shipments
of 40-60 billion cubic metres/year across the SGanal and the Mediterranean could
easily be envisaged for 2020. Those volumes couhteally reach 100-150 billion
cubic metres/year by 2030.

3. Power & Water

Many GCC countries are still at a stage of develpimwhere rapid GDP growth
translates into large increases in the demand lémtrecity and desalinated water. As
economic development proceeds, increased urbamizatid industrial expansion will
lead to even higher demand for those vital produestimated to grow at an annual
average rate of 7 per cent over the next 15 years.

As a result, the capacity of power generation amdewgeneration in the region is
expected to more than double within the next 12%oyears. The additional power
generation capacity for the period 2007-2011 alsnaje 14 gigawatts (GW) above the
current estimated level of 65 GW, translates intb-gear cumulative investment of
about US$25 billion. Over the next decade, SaudibRr only would invest around

US$80 bhillion for expanding its power generatiord @anansmission sector. All that
would widely open the door for opportunities for Euolvement in the Gulf power

investment, in capital terms, as Independent Pd&®veducers (IPPs) or through other
forms, or by transferring the latest power techgms, not only for electricity

generation but also for power transmission anddéoteection.

One of the power generation technologies soughthbycountries of the Gulf is the
nuclear energy. By looking at ways for establishanguclear component to their power
generation fleet, GCC countries aim at leavingfailexport and natural gas (which is
in deficit in many countries there) for petrocheatifeedstock use.

In the field of nuclear energy, Europe is obviouslgotential technological partner. The

EU has significant competencies in the nucleardfidirectly derived from the
EURATOM treaty. Thus, nuclear energy offers an emidand important, if delicate,
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area for cooperation between the EU and the Gulf, anly for generating power
generation, but also for desalinating water.

In fact, according to the World Nuclear Associasowebsite, small and medium sized
nuclear reactors are also suitable for water dest#bn, through the use of low-pressure
steam from the turbine and hot sea water feed thanfinal cooling system.

Clean energy technologies, especially those relatéde economic and efficient use of

coal in power generation and water desalination ldvazonstitute another area of

synergy between the Gulf and the EU where manytdesnhave been using coal for

centuries and are now developing cleaner coal tobies. In fact, with some countries

in the Gulf experiencing constraints in gas supflgre has been a tendency to think of
coal as an alternative fuel for firing their newwm plants. This is especially true for

Oman, and to a lesser extent for Abu Dhabi.

In the field of power transmission and interconitattthe benefits of interconnecting
national electricity networks have been well valuedthe GCC, and as a result a
regional grid is in the process of being estabtistdowever, the limited surplus of
generation capacity currently available and thenadence of peaks in member
countries will make it difficult to fully exploitite benefits of a GCC power grid.

Nevertheless, power interconnections beyond the @&@, with other Middle Eastern
and North African countries, are envisaged, thusmally establishing a continuum of
interconnection from the Gulf to Europe through tediterranean electricity ring.
Together with the improved ability to transmit etesity over longer distances,
conditions would be created under which centrallgated generation capacities may
serve alternative markets situated all-around, @tipyy hourly or seasonal differences
in peak load demand. In that field of power trarssioin and interconnection,
opportunities for synergies between the GCC andethsurely exist.

4. Renewable Energy Sources (RES)

There is a fast growing awareness of the poteotisgnewable energy sources (RES) in
the Gulf, especially solar and wind energies, aodsequently very considerable
prospective exits for technological, industrial gradicy cooperation with the EU.

GCC countries have studied and developed integestntivities regarding the
development and promotion of RES. Saudi Arabialdeen working on a plan to be a
main centre for solar energy research and to sulesd#ly become a major megawatt
exporter. Masdar City, the US$15-billion future mgyeinitiative in Abu Dhabi, where
the headquarters of the UN International Renewkblergy Agency (IRENA) are now
located, is to be the world's first carbon-neutrafste-free, car-free city that will
depend completely on renewable energy and re-useerwOther related activities in
the Gulf are mostly research or pilot programmeshsas the use of solar energy for
desalinating water, the development of advancedopbtiaic systems, the utilisation of
wind power for pumping water and generating eleityri and the establishment of RES
maps.
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The use and development of RES, based on the mpeafential of the GCC (in
particular solar and wind energies), could make ignificant contribution to
environmental protection, on regional and globakle and would indirectly help in
guaranteeing oil and gas supplies from the reghrihe same time, the GCC countries
have the opportunity, through RES applicationsupport the development of many of
their remote towns, villages and settlements.

For those purposes, the GCC could well need toduite and develop instruments for
the growth and expansion of RES in its member csmtThe EU has well developed
such instruments, which are either price-based aresims (feed-in tariff, fiscal
incentives and investment grants), or quantity-daseechanisms (quota/time gain
compensation (TGC) and tender schemes). Cooperaétween the GCC and the EU
in that field could therefore be useful and valedbok both regions.
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