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I ntroduction

The prosperity of the United Arab Emirates and its rapid transformation from a backward
desert region to one with a booming economy have been made possible by revenue from oil
exports. The UAE possesses nearly 10 per cent of the world’s total reserves, and thereisno
doubt that oil will continue to provide the income for both economic growth and the expansion
of socia services for several more decades at least. In the coming years, natural gas will play
anincreasingly important roleinthe UAE sdevel opment — particul arly asafuel sourcefor power
generation, petrochemicals and manufacturing industry. The UAE hasalso taken theinitiativein
developing an intra-Gulf gas network that could eventually link up with the Indian subcontinent.

Early in 2000, the UAE marked the fiftieth anniversary of the drilling of the first oil well
at Ra's Sadr, north-east of Abu Dhabi. It was an inauspicious start for the oil industry, because
thewell proved to be dry. Not for another decade were major discoveries made, although the
Trucial States (the areas which became the UAE in 1971 after the British withdrew from the
Gulf) swiftly made up for lost time. In a matter of afew decades, Abu Dhabi, supported by
Dubai, turned the UAE into one of the major playersin the international oil export industry.
Proven recoverable oil reserves in 2000 were put at 98.8 hillion barrels. At the same time,
proven recoverable reserves of natural gas in the UAE were estimated in 2000 at 6 trillion
cubic metres, or 4 per cent of the world total. This makes the UAE’s gas reserves the third
largestintheMiddle East (after Iran and Qatar) and thefourth largest intheworld (with Russia
holding thebiggest reserve), although—aswill beexplained | ater in the chapter —gas production
in Abu Dhabi is never likely to be as economical asin some other Gulf states.

The Development of Abu Dhabi’s Oil Industry

By far the biggest deposits of oil in the Emirates have been found in Abu Dhabi. The emirate
controls more than 85 per cent of the UAE’s oil output capacity and more than 90 per cent of
its reserves. As oil exports began in the late 1950s and early 1960s, it was still a largely
undevel oped desert emirate inhabited by nomads, pearl diversand fishermen. Theruler’sfort
wasthe only building of substance on Abu Dhabi island, the site of the city today. There were
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no roadsor basic amenities. Expatriateworkersfrom Bahrain or Kuwait —wherethe petroleum
industry was much more advanced —wereflownin on small aircraft which landed on runways
of flattened sand mixed with oil. In 1966, when Sheikh Zayed bin Sultan Al Nahyan became
ruler, there were fewer than 20,000 people living in Abu Dhabi.

At the beginning of the twenty-first century, Abu Dhabi, with a population of around
600,000, boasts a Manhattan-style skyline with high-rise buildings rising out of a city with
tree-lined streets, and spacious parksand gardens. It isby far the cleanest and environmentally
friendliest city intheregion. Against the background of acarefully managed oil and gasindustry,
the UAE as a whole enjoys a high standard of living with public services and amenities as
advanced as any in the world.

While the Emirates were late starters in the oil export business, the idea that there might
be oil under their deserts had taken root just before the outbreak of the Second World War in
1939. Thiswas a period of British domination of the Gulf region. Under treaties signed with
most of the sheikhdoms, including Abu Dhabi, the British government, through its Political
Resident based in Bahrain, had the right to approve or reject the awarding of oil concessions
in the Gulf. Thiswas part of Britain's policy of protecting the route to India by making sure
that no other foreign power could get afoothold in the region. It isno surprise, therefore, that
British companies played aleading role in the development of the oil industry in Abu Dhabi
and other Gulf sheilkhdoms. A 75-year concession for all the onshore oil rightsin Abu Dhabi
was awarded to the Petroleum Development Company (Trucial Coast), a subsidiary of the
Irag Petroleum Company (IPC), itself ajoint venture of several oil majors, including BR,
Shell, Total, Exxon and Mobil. During the Second World War, all exploration work in Abu
Dhabi, asin therest of the Gulf, was put on hold, and after the war, efforts were focused more
on Qatar, Bahrain and Kuwait than on Abu Dhabi. In 1953, the D’ Arcy Oil Company acquired
Abu Dhabi’s offshore concession, passing it on two years later to Abu Dhabi Marine Areas
(ADMA), owned initialy by British Petroleum (BP) and Compagnie Francaise des Petrole
(CFP — which became Total). In 1958, ADMA became the first company to discover oil in
commercia quantities—at Umm Shaif closeto Daslsland. A production and processing centre
and an oil export terminal were built on theisland. Crude began to be shipped from Daslsland
in 1962 — the year when Abu Dhabi joined the family of oil exporters and the rapid transfor-
mation of the emirate began.

Alsoin 1958, Petroleum Development (Trucial Coast) discovered the onshore Bab oilfield,
following upwiththediscovery of theBuHasafieldin 1962. Inthat year the company changed
its name to the Abu Dhabi Petroleum Company (ADPC), agreeing at the same time to give
up parts of its concession every two years thereafter.

Initsfirst year of oil production (1962), Abu Dhabi produced 14,200 barrels per day (b/d)
of oil. The following year, production rose by a staggering 239.4 per cent to 48,200 b/d and
by an even bigger jump (287.6 per cent) to 186,800 b/d in 1964.

ADMA’ssuccess continued in 1965 with the discovery of the offshore Zakum oilfield. Exports
began two yearslater. Subsequently ADMA kept only part of the field (L ower Zakum), with the
Zakum Development Company (ZADCO) — owned by the Abu Dhabi National Oil Company
(ADNOC), 88 per cent and the Japan Oil Development Company (JADOC), 12 per cent —taking
over therest (Upper Zakum). In 1968, athird concessionary company, Abu Dhabi Oil Company
(ADOC), wasformed. Established by Maruzen Oil Company, Daikyo Oil Company and Nippon
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Mining Company, it wasawarded a45-year offshoreconcessionfor a4416 sg. kmtract relinquished
by ADMA. Qil was struck in September 1969 on the idand of Mubarraz. ADOC brought the
field on stream in 1973. Today its shareholders are: Cosmo Qil, 51 per cent; Japan National Oil
Corporation, 17.8 per cent; other Japanese companies, 5.5 per cent.

After the ending of the Trucial States' treaties with Britain and the creation of the UAE in
1971, the Abu Dhabi National Oil Company (ADNOC) was set up —to manage and operate
all aspects of the emirate’s oil and gasindustry. ADNOC acquired a 25 per cent stakein both
ADPC and ADMA. In afurther change, BP sold a 45 per cent stake in ADMA to a Japanese
consortium, Japan Oil Development Company (JODCO). On 1 January 1973, ADNOC
increased itsstakein ADPC and ADMA to 60 per cent. Neverthel ess, Abu Dhabi wasthe only
Gulf oil producer to retain foreign partners on a production-sharing basis, rather than have
the national oil company acquire 100 per cent control of oil operations. Today, oil companies
from Japan, France, the United Kingdom, the United States and el sewhere own up to 40 per
cent of the energy sector in the emirate. The decision to limit state control of the companies
to 60 per cent wastaken with arealization on the part of the emirate that its oil industry would
benefit from the advancesin technology and the depth of expertise which international majors
could bring. The decision paid off — giving Abu Dhabi a technological edge over fellow-
producers in the Gulf, some of which (notably Kuwait and Saudi Arabia) were realizing, as
thenew century dawned, that their own industries needed outside expertiseto helpin devel oping
oil and gas production and in incorporating the latest technology in their industries.

Back in the early 1970s, further adjustments were made to the structure and identity of
companies operating in Abu Dhabi followed the government’s decision that ADNOC should
take 60 per cent stakesin the two major ones. On 2 April 1977, ADMA was renamed the Abu
Dhabi Marine Operating Company (ADMA-OPCO) and designated asthe emirate's offshore
operator. The shareholdings were unchanged: ADNOC (60 per cent); BP (14.66 per cent);
Total (13.33 per cent); and JODCO (12 per cent). Offshore production continued steadily over
the next two decades, and in 1997, ADMA-OPCO awarded a gas injection project for the
Zakum field to enhance oil recovery. The field was aready equipped with extensive water
injection facilities for pressure maintenance purposes. A new compression platform and
injection network was built to deliver the gas to the injection wellheads. The compression
platformincorporatesthree compressiontrains capable of handling atotal of 300 millioncubic
feet daily (mn cfd). A pipeline system delivers gas to five existing wellheads operated by
ADMA-OPCO and ZADCO. The existing wellheads were modified to accommodate the
required injection wells and pipeline tie-in facilities, serving both the Upper Zakum and
Lower Zakum oil reservoirs. In February 2000, the Japan National Oil Corporation (JNOC)
and ADNOC signed amemorandum of understanding to cooperatein research and in raising
oil production capacity in the emirate. Abu Dhabi’s main offshore cilfields are Umm Shaif,
Lower Zakum, Upper Zakum, al-Bundug and Abu al-Bukhoosh.

On 20 September 1978 the Abu Dhabi Company for Onshore Oil Operations (ADCO) was
established to take over onshore operations. The new company’s shareholderswere: ADNOC
(60 per cent); BP (9.5 per cent); Shell (9.5 per cent); Total (9.5 per cent); Exxon (4.75 per
cent); Mobil (4.75 per cent); Partex (2 per cent), theseforeign companiesbeing the sharehol ders
of ADPC. Abu Dhabi’s main onshore oilfields are the fields at Asab, Bab, Bu Hasa, Sahil
and Shah. Other fields are under development at Dabb’iya and Rumaitha.
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While ADMA-OPCO and ADCO are the major companies on the Abu Dhabi oil scene
(accounting for more than 90 per cent of production), some other companies —besidesADOC
—also operate there. The Total Abu al-Bukhoosh Oil Company was formed in 1973 to develop
theoffshoreAbu al-Bukhoosh ailfield, discoveredin 1969, which cameon streamin June 1974.
The original owners of the company were Tota (51 per cent), the US's Charter Qil (24.5 per
cent), Canada's Sunningdale Qil (12.25 per cent) and AmeradaHess of the US (12.25 per cent).
In 1991, Charter Oil sold some of itsstaketo Total, leaving thelatter with a65.7 per cent stake,
and later sold the rest the same way. Sunningdale Oil, meanwhile, sold its shares to Amerada
Hess, giving it 25 per cent of the shares, with the remainder owned by Total. In 1996, Amerada
Hess sold its shares to Japan Indonesia Petroleum. Production from Abu al-Bukhoosh peaked
in 1976 at 81,000 b/d and is currently running between 40,000 b/d and 50,000 b/d.

The Bunduq offshore ailfield was discovered in 1965 in an areathat straddles the offshore
border between Abu Dhabi and Qatar. The two countries agreed to share equally production
from the field, and BP, Total and the United Petroleum Development Company of Japan
established the Bundug Oil Company. Production began in 1975 at 30,000 b/d, but because
of reservoir pressure maintenance problems this fell to 10,000 b/d in the late 1970s, and, in
October 1979, stopped. In 1981, a secondary recovery programme, costing around US $400
million, was launched to reactivate the field. Production restarted at 4000 b/d at the end of
1983 and is currently at around 15,000-20,000 b/d.

In 1973, AmeradaHess, |eading aconsortium of foreign companies(Marathon Oil, Canadian
Superior, Syracuse Oil, Wingate Enterprises, Bow Valley and Sunningdal €), discovered another
offshore ailfield, Arzanah. But in 1993, with production having fallen from a peak of 20,000
b/d in 1980 to around 6000 b/d, Amerada Hess relinquished its concession and operations
were taken over by ZADCO. Initialy, plans to produce oil from two nearby undeveloped
fields, Dalma and Hair Dalma, offered the possibility of maintaining the Arzanah field and
the production facilities on Arzanah island. However, further studies showed that thiswould
not becommercially viable, particul arly because of the need for investment to reduce emissions
harmful to the environment, and so in November 1998, after nearly 20 years of production,
a decision was taken to decommission the field.

Abu Dhabi’'s ail is considered light, with gravities in the 34-40 degree API range (Murban
39 degrees, Lower Zakum 40, Umm Shaif 37 and Upper Zakum 37). Murban, a blend from
the onshore fields, isits major export crude, exported from the Jebel Dhanna terminal which
was built in 1963 and expanded a decade later. Umm Shaif and Zakum crude is exported from
the terminal on Das Island. Smaller amounts of oil are exported from Abu a-Bukhoosh,
Mubarraz and Zirku Island. The quality of Abu Dhabi crude, thelong-term evergreen contracts
with the customersand the security of supply have combined to makethe UAE amajor supplier
of crude ail to the Far East. Abu Dhahi is by far the biggest supplier of crude oil to Japan.

Oil Refining in Abu Dhabi

Since 1999, ail refining in Abu Dhabi has been carried out by a wholly-owned subsidiary of
ADNOC, theAbu Dhahi Oil Refining Company (TAKREER). Thiswas set up as part of amajor
restructuring of ADNOC (see below). The emirate’ sfirst refinery —at Umm al-Nar — started up
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in 1976 with a capacity of 15,000 b/d. Thiswasincreased to 60,000 b/d in 1983 and 72,000 b/d
in 1988. In 1993 capacity wasincreased again to 85,000 b/d and currently stands at 90,000 b/d.
A chlorine plant was started in 1981 with a capacity of 15,000 tons per annum (t/y).

The Ruwais refinery was commissioned in 1981, with a capacity of 120,000 b/d. Hydroc-
racking facilities of 27,000 b/d were added in 1985. Because of itsremote |ocation, ageneral
utilities plant was also established at Ruwais, to produce 90 MW of electricity and 26,000 cu
ms of clean water. In 1995, plans were announced for aUS $1.2 billion expansion scheme to
increase crude distillation by 135,000 b/d, and install a new vacuum distillation facility, a
hydrocracker and adelayed coker. A year | ater, following athorough review, ADNOC decided
to delay by three to five years the implementation of the project. In June 1996, the export of
condensates from Ruwais began at a new berth, following the commissioning of a major gas
recycling project targeting the Thamama C and F non-associated gas reservoirs underlying
the onshore Bab ailfield. In June 1997, Snamprogetti of Italy was awarded contractsto build
two 140,000 b/d condensate distillation trains and related sweetening units at the Ruwais
refinery. The two trains were commissioned in 2000 (the first in May, the second in July),
thus tripling the refining capacity at Ruwais and eliminating the export of condensate.
TAKREER's total refining capacity in the middle of 2000 exceeded 500,000 b/d.

At the same time, the general utility plant at Ruwais was being expanded to produce 500
MW of electricity and 8 mn gallons of water. ADNOC awarded a US $600 million contract
to the international electrical engineering conglomerate, the ABB Group, to carry out the
project whichwasbeing completed in 2000. Expansion of the capacity of the sulphur handling
terminal (built in 1992), from 4200 t/y to 6200 t/y, was undertaken in the same year. Molten
sul phur isshipped from Das|sland and taken to Ruwai sfor processing. TheAbu Dhabi National
Tanker Company (ADNATCO) has avessel dedicated to this route.

Theimpact ontheenvironment hasbecomeanintegral design considerationfor new projects
and plants. The demand for gasoline and gas oil in the UAE was forecast in 2000 to grow by
3.5-4 per cent ayear. According to themanager of TAKREER'sProcess Technology & Studies
Department, ‘Abd al-Muhsin a-Hammadi, in an address to the eighth Annual Middle East
Petroleum & Gas Conference in Abu Dhabi in March 2000, TAKREER's ahility:

to make unleaded gasoline at Ruwais has been demonstrated and some quantities are
manufactured as required. Smilarly, sulphur in the gas oil has been voluntarily reduced
from both the Ruwais and Umm al-Nar refineries. The decision to produce unleaded
gasoline, to phase out leaded gasoline production and reduce the sulphur in gas ail in
the long-term has been taken in principle, and the optimum configuration is under
evaluation. Facilities are expected to be commissioned in 2004.

In the shorter term, the company’s strategy isto increase the capacity of existing refineries
to achieve a high reformate octane level and lower benzene and sulphur content with the
minimum investment. Back in 1997, ADNOC had released tender documents for what was
called the unleaded gasoline package. Thisincluded the installation of ahost of units related
to the production of unleaded gasoline aswell asnaphtha, liquid petroleum gas, gasoil treating
and sulphur recovery. No contracts have been awarded as yet.

TAKREER isawaiting theresultsof afeasibility study being carried out by the US sBechtel
before deciding whether to build a Dh 1.47 million (US $400 million) lube base oil refinery
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with a capacity of 300,000 t/y. If the project is approved, the refinery, integrated with the
existing one at Ruwais, will be scheduled for commissioning in 2004. In 1997, ADNOC
announced plansfor alube base oil refinery with output of 250,000 t/y, to come on streamin
2001, but the project has been delayed.

The Structure of Abu Dhabi’s Oil Industry

Qil policy for Abu Dhabi is determined by the Supreme Petroleum Council that was set up in
June 1988. Its chairman isthe Crown Prince of Abu Dhabi and Deputy Supreme Commander of
the UAE Armed Forces, Sheikh Khalifabin Zayed Al Nahyan, and its Secretary-General is Yusif
bin Omair Yusif, the Chief Executive Officer of ADNOC. Among the Supreme Petroleum
Council’sresponsibilitiesis management control of ADNOC. Thiscompany inturn ownsarange
of subsidiariesin the UAE and overseas which specidize in upstream and downstream oil and
gasoperations, aswell asdistribution, shippingand all other aspectsof thehydrocarbonsindustry.

Aside from ADCO, ADMA-OPCO and ZADCO, the oil companies mentioned above,
ADNOC owns or has amagjority shareholding in: ADNOC for Distribution (ADNOC-FOD),
Abu Dhabi Drilling Chemical sand Products (ADDCAP), Abu Dhabi Gas I ndustries Company
(GASCO), Abu Dhabi Gas Liquefaction Company (ADGAS), Abu Dhabi National Tanker
Company (ADNATCO), Abu Dhabi Petroleum Ports Operating Company (ADPPOC), the
Liquefied Gas Shipping Company Ltd (LGSC), the National Drilling Company (NDC), the
National Marine Services Company (NMS), Natural Gas Shipping Company (NGSCO),
National Petroleum Construction Company Ltd (NPCC), the Ruwais Fertilizers Industries
Ltd (FERTIL), theAbu Dhabi Polymers Company Ltd (Borouge), theAbu Dhabi Oil Refining
Company (TAKREER) and the Abu Dhabi Gas Company (ATHEER).

In 1999, ADNOC underwent a mgjor reorganization to improve internal efficiency and
effectiveness, reflecting the results of an internal study that had looked at all aspects of the
company. Operational activities that had been supervised directly by ADNOC were converted
into five autonomous business units to enhance accountability. One directorateisresponsible for
planning, directing and guiding thecompany’ sgrowing petrochemical interests. Another manages
the increasingly high-profile gas sector. Other directorates are responsible for exploration and
production, marketing and refining, and shared services. Inaddition, aprojectsmanagement policy
requiresthat project teamswork under the direct supervision of the company or directoratewhich
isresponsiblefor implementing the specific venture. Previoudly, all project work was carried out
by ADNOC's project directorate with little coordination among different areas of the organi-
zation. Three other directorates— relating to finance, management support, and human resources
and administration — provide the five business line directorates with support services. The heads
of al eight directorates report to ADNOC’s Chief Executive Officer, Yusif Omair bin Yusif.

Abu Dhabi’s Involvement in Over seas Operations

Aside from developing its own oil industry, Abu Dhabi has investments in several overseas
venturesthrough the government-owned I nternational Petroleum Investment Company (IPIC).
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In 1997, the value of IPIC’s shareholding in the publicly listed OMV of Austria (in which
IPIC hasa19.56 per cent stake) and Compania Espanola de Petroleos (Cepsa— | PIC’s stake,
9.54 per cent) of Spain was estimated at US $881.9 million. (Cepsaisacompany engaged in
ail refining and distribution, as well as crude production, in Algeria.) IPIC aso has a 30 per
cent stake in the Pakistani company, Pak-Arab Refinery Ltd (Parco) and a 48 per cent stake
in another Pakistani company, Pak-Arab Fertilizers Ltd (Pafco). Parco owns and operates an
864 km product pipelinefrom Karachi to Multan in central Pakistan. | PIC and Pakistan signed
an agreement latein 1997 to build a100,000 b/d joint venture refinery in Multan. Pafco owns
and operates a fertilizer complex at Multan with a capacity of 850,000 t/y.

In October 1999, IPIC announced that it had reached an agreement with South Korea's
Hyundai Group to acquire a50 per cent controlling interest in the latter’s Korean oil refining
and marketing subsidiary, Hyundai Oil Refinery Company (HDO), with Hyundai affiliates
retaining the other 50 per cent. The 50 per cent acquisition was effected through the purchase
by IPIC of new HDO shares to the value of Won 612.7 billion (US $510 million). After its
acquisition of HanwhasInchon Oil Refining Company, HDO had an effectiverefining capacity
of 665,000 b/d—-390,000 b/d at Hyundai’s Daesan refinery and 275,000 b/d at the Inchon plant.
IPIC, aswell asacquiringacontrollinginterestinHDO, effectively hascontrol of management,
appointing four out of seven directors on the board.

The Oil Industry in Dubai and the Other Emirates

Dubai isthe next largest oil producer in the UAE after Abu Dhabi; but itsoutput is decreasing.
In the mid-1990s, production was running at around 230,000 b/d, but the Crown Prince of
Dubai and UAE Defence Minister, Sheilkh Muhammad bin Rashid Al Maktoum, saidinMarch
2000 that production had dropped to 170,000 b/d in the previous year. Press reports indicate
that Dubai’s reserves would be exhausted within 20 years. The major player in Dubai oil is
the Dubai Petroleum Company (DPC) which isawholly-owned subsidiary of Conoco of the
US. It isthe operator in aconsortium comprising itself (32.5 per cent), Totalfina-EIf (27.5 per
cent), Repsol of Spain (25 per cent), RWE-DEA of Germany (10 per cent) and Wintershall
(5 per cent). DPC discovered thefour major offshoreoilfiel ds, Fateh, Southwest Fateh, Rashid
and Falah between 1966 and 1976. Dubai’s oil production peaked in 1991 at 410,000 b/d and
hasbeen steadily declining ever since. But production of condensatefrom the onshore Margham
field is running at around 25,000 b/d. Margham, previously operated by Arco International
Qil and Gas Company, is now run by the Dubai Margham Establishment, which is wholly
owned by the Government of Dubal and chaired by Sheikh Ahmed bin Saeed Al Maktoum.
A condensate refinery began production at Jebel Ali in May 1999. In June 1997, the Dubai
government-owned Emirates National Oil Company (ENOC) awarded a US $137 million
contract to Technipetrol, theltalian subsidiary of France's Technip, to carry out thefirst phase
of the project with a refining capacity of 60,000 b/d producing mainly jet fuel, diesel and
naphtha for local consumption. The plan was that in the second phase, output would be
increased to 100,000 b/d, but in January 1998, ENOC awarded Technipetrol a new contract,
worth US $46 million, to double production at the refinery from 60,000 b/d to 120,000 b/d.
This gives the refinery five Merox units to process condensates from the Gulf region into
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34,000 b/d of kerosene, 11,500 b/d of diesel, 5000 b/d of liquefied petroleum gas (LPG) and
33,000 b/d of naphtha. The refinery is owned and operated by ENOC’s wholly-owned
subsidiary, ENOC Processing Company.

Dubai has three terminals from which oil and LPG is exported: Jebel Ali, Port Rashid and
Fateh. On the domestic front, ENOC and Caltex announced in January 1997 that they had set
up ajoint company to produce and market engine oil and lubricants in the UAE. The new
company —Emirates Petroleum Products Company (EPPCO) L ubricants—acquired alubricating
oil plant in Dubai owned by Caltex. ENOC was established at the end of 1993 by the Dubai
government with afully paid up capital of Dh 100 million (US $27 million) to promote joint
venture petroleum projects inside and outside Dubai. It has a 60 per cent share in EPPCO,
with Caltex holding the remaining 40 per cent. EPPCO markets petroleum products in the
northern emirates of the UAE. Early in 2000, ENOC revealed that it, too, intended to move
into the domestic petroleum retail market, setting up 30 gasoline stationsin Dubai and other
emirates. Thus ENOC would not just face competition from EPPCO, but also from ADNOC
for Distribution (ADNOC-FOD) and Emarat, the UAE’s two other gasoline retailers.

Another wholly-owned subsidiary of ENOC, the Dubai Shipping Company, ordered two
small tankersin 1998 from Daewoo of South Korea. The two double-hulled tankerswere due
for delivery in thefirst half of 2000. The vessels were ordered to handle imported feedstock
for the Jebel Ali condensates refinery.

Dubai’s northern neighbour, Sharjah, isthethird largest hydrocarbon producer inthe UAE,
with oil production centred on the offshore Mubarak field. Thislies closeto an area occupied
by Iran, and the northern part of thefield liesin an Iranian concession area. As aresult, while
Sharjah has drilling and production rights, it shares production and revenue with Iran. At the
sametime, 20 per cent of Sharjah’sremaining revenueis shared with the emirate of Umm al-
Qaiwain and 10 per cent with Ajman. Sharjah’s hydrocarbon resources are confined largely
to natural gas (see later in this chapter) and condensates. Crescent Petroleum, through its
wholly-owned subsidiary, Buttes Gas & Oil International, brought the Mubarak field on
streamin 1974, with output of 60,000 b/d. By the mid-1980s, production had dropped to 5000
b/d. At this stage the acreage was divided in the following way: Crescent (80 per cent),
Finland’s Neste Oy (12.5 per cent), Bahrain-based Intoil (7.5 per cent). A ten-year field
development programme was started in 1986 to bring production up to 20,000 b/d. At theend
of that period, Crescent’s partners pulled out, and a farm-in agreement was signed with
Enterprise Oil of the UK. In May 1998, Crescent announced that it had started exploratory
drilling of the Khatir Number One well — with production to be hooked up to the Mubarak
field. Thework was being carried out under the terms of an agreement between Crescent and
Enterprise Oil to boost production from the Mubarak field. The agreement provided for
Enterpriseto spend around US $25 million on a3-D seismic survey and thedrilling of at least
two exploration wells in return for a 40 per cent share of the new wells. Early in 2000,
production from the Mubarak field was estimated at 6000 b/d.

Despite the paucity of itsoil prospects, the ruler of Sharjah, Sheikh Sultan bin Muhammad
Al Qasimi, issued anAmiri decreein October 1999 establi shing the Sharjah Petroleum Council.
This supersedesthe Sharjah Department of Petroleum and Mineralswhichwasset upin 1972.
The Council’stask, among others, isto draw up the emirate’s policy regarding the production
and processing of oil, aswell as all other matters related to oil.
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Inmid-1999, asmall refinery inthe Sharjah freetrade zone of al-Hamriyah began operations.
Itisrun by the Sharjah Refining Company (SRC) — an affiliate of the Fal Group of the UAE.
Therefinery, which cost some US $250 million and was bought second-hand in Canada, was
put together in three phases. The first phase consisted of a 16,000 b/d crude distillation unit
and a 7500 b/d reformer.

The search for il in Ra's al-Khaimah has been continuing since 1967, with the emirate
estimated to have reserves of 400 million barrels of oil and condensate. Offshore production
fromthe Salehfield hasfallenfromaninitial rate of 11,000—12,000 b/d and isnow suspended.
In June 1998, the Ra's al-Khaimah Oil and Gas Company said that it had failed to find any
hydrocarbons at its offshore exploration well Aman-1 which had been spudded in February
that year. The well had been drilled to a depth of 17,580 ft.

Fujairah’sinvolvement in the oil industry islimited to refining — and that operation has not
been without its difficulties. But in January 2000 prospects seemed brighter after an
announcement by the Department of Industry and Economy in Fujairah that the Bermuda-
registered Metro Oil Corporation had reached agreement with its creditors to reopen its
refinery intheemiratewithinthreemonths. Operationsthere had stopped in March 1998 when
Metro Oil’s parent company, Athens-based Metro Trading International, filed for bankruptcy.
It was declared bankrupt the following month by the First Instance Court of Athens. The
Fujairah Department of Industry and Economy said that after reviewing technical and financial
studies conducted by the parties concerned in settling the Metro Oil affair, it had decided ‘ that
the reoperation of the Fujairah refinery in the present circumstances is feasible taking into
account the relative improvement in oil prices and increase in demand for oil products.” The
statement added that alicensewasbeing granted ‘ to operate therefinery under the management
of an operator with an international reputation and to form the Fujairah Refinery Co Ltd to
undertake the project.’

The new company is expected to expand production at the refinery from 75,000 b/d (its
capacity at the time of its closure) to 90,000 b/d and extend its range of products to include
jet fuel and kerosene as well as the fuel oil and gasoline which were produced in the past.
Before its collapse, Metro Trading was one of the main movers of long-haul fuel to the
Singapore market for bunkers. Under the restart-up plans, new jettieswill bebuilt at Fujairah
port, and dredging will be carried out to adepth of 15 metresto accommodate larger tankers.
Texaco Inc and Swiss-based Glencore International were reported to have agreed to supply
the necessary crudeto operatetherefinery at full capacity. The main creditors, which include
Credit Lyonnais, Banque Nationale de Paris, Fujairah National Bank and Credit Agricole,
along with Texaco and Glencore, will be repaid from revenue earned by the refinery. It was
further reported at the time that Vopak (formerly Van Ommeren) was holding talks on
operating the Fujairah refinery. Vopak and the Emirates National Oil Company were said to
be planning to connect the refinery with their adjacent storage terminal by means of two
pipelines (one for crude and the other for products). Fujairah, situated on the eastern coast
of the UAE close to the Straits of Hormuz, the gateway to the Gulf, has become a major
bunkering centre for the region. The emirate is continuing to expand its oil products storage
capabilities. A 20-tank storage farm, built at acost of US $84 million and run by Vopak, was
opened early in 1999: towardsthe end of theyear acontract wasawarded for the construction
of six more tanks. The tank farm is used to distribute products to regional markets such as
Pakistan, India and East Africa.
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Fujairah, Ajman and Umm al-Qaiwain remain the only three emirateswhere no oil deposits
have been located, although exploration has been carried out in the al three, al of which
remain optimistic that commercial quantities may one day be discovered. In February 2000,
the ruler of Ajman, Sheikh Humaid bin Rashid Al Nu'aimi, issued a decree setting up the
Ajman Petroleum Department to take over al aspects of the emirate’s oil and gas industry,
onshore and offshore. The new government body was charged with supervising upstream and
downstream activities and advising on policy. The Supreme Chairman of the department is
Sheikh Ahmad bin Humaid Al Nu’aimi.

The UAE on the World Oil Stage

Abu Dhabi joined OPEC inthelate 1960s; but sincetheformation of theunionin 1971, represen-
tation at the organi zation has been in the name of the UAE, with Abu Dhabi acting asthe swing
producer, altering its production to conform with OPEC quota changes, thus leaving Dubai,
with its much smaller output, unaffected. Within OPEC, the UAE —the sixth largest producer
—isregarded as a moderate state, seeking a balance between production and price that will
satisfy producers and consumers aike. The UAE's production was limited by OPEC quotas
in 1999 to 2 mn b/d (areduction of 157,000 b/d). This restricted output to approximately the
following amounts, whichwere subject to changefromtimetotime: ADCO 900,000 b/d; ADMA-
OPCO 380,000 b/d; ZADCO 450,000 b/d; other Abu Dhabi operators 70,000 b/d; and Dubai
200,000 b/d. Abu Dhabi had around 500,000 b/d spare capacity in the first quarter of 2001.

Gas: The UAE’s Fuel for the Future

Qil has underpinned the development of the UAE thus far, but there are growing signs that
natural gas will be playing an increasingly big role for the Emirates as a whole throughout
the twenty-first century. Not only does the UAE own vast reserves of its own, but it is also
taking the initiative in devel oping the Emirates as a hub from which to supply a network that
will benefit the entire Gulf region — and possibly countries further afield at alater stage.
Once again, Abu Dhabi has been blessed with the biggest reserves—as much as 90 per cent
of reserves are within the territory or under the waters of that one emirate, although alot of
the gas is sour and relatively expensive to produce. Abu Dhabi can take the credit for being
one of thefirst statesin the region to realize the value of gas—most of which was previously
flared off in all the oil-producing states. As early as 1977, the Abu Dhabi Gas Liquefaction
Company (ADGAS) built an LNG plant on Das Island to process associated gas. Initidly the
plant had two trains, and a third was added in November 1994. As well as LNG, this plant
produces smaller amounts of liquefied petroleum gas (L PG), pentane and sulphur. The plant’s
namepl ate capacity is5.5 mn tons per year (t/y), but production has frequently been in excess
of that figure. Since 1992, gas has been produced from Abu Dhabi’s share of the vast Khuff
reservoir —oneof thelargest intheworld—under theAbu a -Bukhoosh and Umm Shaif oilfields.
Theventure's principal long-term customer isthe Tokyo Electric Power Company (Tepco)
which signed a 20-year contract beginning in 1977 to buy 4.3 mn t/y of LNG, with an option
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of lifting additional quantities of up to 4.9 mn t/y, plus amuch smaller quantity of LPG. The
contract was extended by another 25 years in 1994. Tepco imports about 30 per cent of its
gassupply fromADGAS. InMay 1997, ADGAStook delivery of itsfourth LNG carrier from
Kvaerner-Masa Yards of Finland to carry LNG to Tepco’s power plant in Japan. The National
Gas Shipping Company (NGSCO) operates the carriers. These replaced four other tankers
that had been on long-term charter. Aswell asthe Tepco deal, ADGAS has signed a series of
short-term supply contracts with another firm in Japan as well as customersin South Korea,
Spain, Italy and Belgium.

ADGAS's other major long-term contract, for the supply of LNG to India, was signed in
1999. Under the deal, ADGASwill provide Enron’s Indian affiliate M etGas with 500,000 t/y
of gas for a 20-year period beginning in 2001. The deal to supply gas for Enron’s Dabhol
power plantin Maharashtrastate had been duefor signatureat theend of 1998, but wasdelayed
for scheduling reasons. LNG from Abu Dhabi as well as larger volumes from nearby Oman
will be used to meet the fuel requirements of the 2450 MW power station.

ThelIndian company will need some2.1 mnt/y of LNG to fuel Dabhol oncethe power plant’s
second 1624 MW phaseis commissioned in October 2001 and thefirst 826 MW naphtha-fired
stage is converted over to gas. The Dabhol Power Company has been running the plant on a
commercia basis since early this year after beginning testing operations at the end of 1998.
While ADGAS has signed on to supply some 500,000 t/y of LNG, the sales and purchase
agreement with MetGas allows the buyer to exercise more downward flexibility in the initial
period of the 20-year contract. Thisisrequired as a safeguard against operating difficulties or
lower than anticipated running rates once the first phase of the power plant shifts to gas and
the second stageis started up. MetGasis providing the shipping capacity necessary to transport
the volumesto a5 mn t/y receiving terminal it plansto build at Dabhol. Because the MetGas
deal did not start until 2001, ADGAS had spare capacity for short-term supply contractsin the
intervening period.

As for the development of the Khuff gas zones in the Umm Shaif and Abu al-Bukhoosh
regions, the original plan was to drill five new wells at Abu al-Bukhoosh, which would be
connected to anew gas-processing platform. Gaswoul d then be piped ashoreviaa165-kilometre
subsea pipeline to a treatment plant at Taweel ah after which it would be used for power and
industrial projectsin Abu Dhabi and Dubai. Thetwo emiratessigned an agreement in February
1998 under which Abu Dhabi would supply Dubai with 500,000 cubic feet/day (cfd) of natural
gas beginning in 2001. In March 1999, construction firms bidding for the offshore portion of
the project were told that it had been cancelled. Instead, ADNOC decided to source the gas
needed to supply Dubal from venturesin Abu Dhabi’s onshore sector. A second gas supply
scheme known as the Onshore Gas Devel opment Phase-2 (OGD-2) project is currently under
construction at the Bab field. When it comeson streamin early 2001 it will add anincremental
1 bn cfd of sales gas into the domestic network, although it could take some time before
industrial usersin Abu Dhabi are able to absorb the additional supply from OGD-2. Analysts
reckon that for several years after the project is brought on-line there will be somewhere in
the range of 400 mn to 500 mn cfd of spare capacity at Bab's Habshan gas plant. This excess
could be used to supply Dubai aswell as a planned second-phase expansion at the Taweelah
A power and desalination complex. Contractors in 2000 were constructing a new pipeline
connection to the Magta/Taweelah manifold as part of the ongoing OGD-2 project. The
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existing power plant at Taweelahisaready linked into the domestic network through an overland
pipeline spur from Magta.

At one time ADNOC suggested that it might fast-track OGD-3, a third onshore gas
development project, to meet Dubai’s long-term needs, but the gas involved is extremely
sour, with huge amounts of hydrogen sulphide and carbon dioxide. Moreover the cost of
devel oping these reservoirs has been estimated at over US$2/mn BTU, doublethe US$1/mn
BTU required to for OGD-2. Completion of OGD-2 — developing the Thamama C and D
gas reservoirs — was due by the end of 2000. It will provide an additional 1100 mn cfd of
raw gas, with 950 mn cfd being sold to meet the needs of the expanding power and desali-
nation sector, industrial users and the condensate splitter at the Ruwais refinery. As part of
the onshore development, the Asab Gas Development project — anew grassroots facility to
process the natural gas from the Thamama F and G reservoirsin the Asab field — was also
due for completion in 2000. This has the capacity to produce and gather 825 mn cfd of gas,
produce 100,000 b/d of condensate, and reinject 825 mn cfd of sour gas into the various
reservoirs. A pipeline will transport condensate to the Ruwais refinery. With the commis-
sioning of the two condensate splitters at Ruwais, exports of condensate from Thamama C
and D (100,000 b/d) were to stop. Instead, the condensate from there and a similar amount
from Thamama F and G were to be piped to Ruwais for the production of naphtha. The
decision to switch from the export of condensates to naphtha reflects the fact that the latter
commands a higher price on international markets.

Another mgjor facility at Ruwaisisthe natural gasliquids processing plant operated by Abu
Dhabi Gas Industries Ltd (GASCO). This produces around 6 mn t/y of propane, butane and
pentane. Output was increased after debottlenecking was carried out in 1996.

Gasfor Abu Dhabi’s Power and Petrochemicals

The Chief Executive Officer of ADNOC, Yusif Omair bin Yusif, speaking towards the end of
1999 outlined the emirate’s gas strategy: ‘ Abu Dhabi’s main future gas policy isto develop
gas resources to meet growing domestic demand, giving priority to generating water and
electricity, supply of gasto new industries, petrochemical projectsand any re-injection needs.’

Estimates of the gas supply needed to meet these requirements all point to a sharply rising
demand in the coming decade. Abu Dhabi’s gas supply in 2001 is projected at approximately
5.7 bn cfd—consisting of 2.46 bn cfd from condensate gas, 1.62 bn cfd from the Khuff offshore
production and 1.62 bn cfd from associated gas. However, demand projections show that
power generation and industrial consumption will increase from 1.78 bn cfd in 2001 to 2.1
bn cfd in 2005, and that demand for reinjection will grow substantially from 2.57 bn cfd to
4.25 bn cfd during the same period as Abu Dhabi’s ocilfields continue to mature, while LNG
demand will remain constant at around 1.1 bn cfd. These demand estimates |eave a shortfall
of nearly 1 bn cfd by the year 2005, and the supply deficit is projected to widen ever further
to more than 3 bn cfd by 2015.

Much of thefocusinthedevel opment of gas-based industriesinAbu Dhabi isonthedevel opment
and expansion of power/water desalination plants, with the private sector playing amajor role.
The UAE asawhole is acknowledged by other Gulf states asthe leader in thisfield of activity.
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Threemajor privati zed power/desalination projectsare under way in Abu Dhabi. TheAbu Dhabi
Water and Electricity Authority (ADWEA), inmid-2000, wasconsidering bidsfor theconstruction
of aUS $408 million private power/water plant near Jebel Dhanna, 250 km west of Abu Dhabi
city. Commercia operationsof thefirst power unitsare expected to start before summer of 2003,
with the whole plant becoming operational the following year. In the first phase, the plant will
generate 1500 MW of dectricity and produce 100 mn gallons/day (g/d) of fresh water. Output
will later be expanded to 5000 MW and 200 mn g/d, making it the biggest project of itskind in
the UAE and enabling ADWEA to extend the power distribution grid to Al Ain.

Two other private power/water projects are under way in Abu Dhabi. In October 1998,
CMS Energy Corporation of the US reached agreement with ADWEA on the construction,
privatization and operation of the US $740 million Taweelah A-2 project. The consortium,
Totalfina-Elf and Tractebel of Belgium, werethe successful biddersfor Taweelah A-1. When
refurbishment of al-Taweelah A-1iscomplete, output will be around 1050 MW of electricity
and 70 mn g/d of water.

Demand for power and water in Abu Dhabi isincreasing by 8 per cent ayear, according to
the Deputy Director of ADWEA, ‘ Abd Allah Al Nu’ aimi, speaking in thefirst quarter of 2000.
At present theemirateisgenerating 3500 MW of electricity and producing 262 mn b/d of water.
Output is expected to rise to 6964 MW/400 mn b/d by 2005 and 7536 MW/573 mn b/d by
2010. Mr Nu' aimi said the privati zation schemeswere part of anew drivetowardscost reduction.

Abu Dhabi isalsotaking stepsto devel op and expand its petrochemical ssector. Construction
of a600,000 t/y ethylene plant in the Ruwaisindustrial areawas under way in mid-2000. The
project, which will also contain two 225,000 t/y polyethylene plants, is being carried out by
Borouge, ajoint venture owned 60 per cent by ADNOC and 40 per cent by Borealis. Boredlis
is 50 per cent owned by Norway's Statoil and 25 per cent each by Austria's OMV and Abu
Dhabi’s downstream investment arm, |PIC. The ethane-based cracker will supply feedstock
to the two polyethylene plants and ADNOC's planned dichloride plant. Borouge will be
producing high-density and linear low-density polyethylene. Borouge Singapore will handle
marketing of the products.

While Borouge is a newcomer, the Ruwais Fertilizers Industries Ltd (FERTIL), which is
owned by ADNOC (63.75 per cent) and TotalFina EIf (33.25 per cent), began production of
ammonia and ureain 1984. By 1994 the output of the two was 600,000 t/y.

Rising Gas Demand in Dubai

Inthenorthern emirates, by far thelargest market for gasisDubai, thetrading and commercial
hub of the UAE and the Gulf region as awhole. The emirate produces limited amounts of
gasitself, and thisis not nearly enough to meet the rising demand from its fast-expanding
industrial sector. At present, its major source of gas (up to 400 mn cfd) is its northern
neighbour, Sharjah. Production from the onshore Sgja’ a field, situated to the west of the
Hajar Mountains, began in 1982 and from Moveyeid in 1992. L ater the same year a major
gas and condensate discovery was made at Kahaif, to the south. In December 1992, BP
Amoco Sharjah Oil Company announced it would bedrilling two gaswellstoincrease natural
gas and condensate production. At the time, BP Amoco was producing more than 650 mn
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cfd from Sgja’ a, Moveyeid and Kahaif. Condensate from the three fields was almost 30,000
b/d. The major customers for BP Amoco Sharjah gas are the Sharjah Electricity and Water
Authority, the Dubai Supply Authority and the UAE Ministry of Electricity and Water. In
September 1999 another operator, Sharjah-based Crescent Petroleum and its partner Atlantis
Holding Norway AS, announced that significant quantities of hydrocarbons had been
discovered at the offshore Sharjah-2 well. Thiswasthefirst well drilled by Crescent/Atlantis
in the 1018 sg. km block, which runs from the Sharjah coastline to the Crescent-operated
Protocol Areawhere the Mubarak field is located.

Other customersfor gas, apart from the Dubai Supply Authority, are the Dubai Electricity
and Water Authority, several petrochemical and fertilizer plantslocated at Jebel Ali —aswell
as the Dubai Aluminium Company (Dubal), which in March 2000 inaugurated its US $736
million Condor expansion project, making Dubal the second largest smelter in the world and
the largest in the Middle East. The plant can generate 440 MW of electricity and produce
148,000 t/y more aluminium with a negligible increase in natural gas consumption.

All these projects are swiftly pushing up the demand for gas in Dubai. In 1998, power
generation and water desalination consumed around 380 mn cfd, with peak demand rising to
500 mn cfd. Government forecasts project demand growth rates for these two sectors at
between 8 per cent and 9 per cent annually through to the year 2010. Dubal in 2000 was
consuming an estimated 240 mn cfd. Other industriesin Dubai (existing or under construction)
used 70 mn cfd in 1998 and this figure is set to rise to 90 mn cfd by 2005.

Abu Dhabi agreed in February 1998 to supply 500 mn cfd of gasto Dubai. Abu Dhabi first
considered supplying this gas from its offshore Khuff project. But, as described earlier, it
decided to source the gas initially from its OGD-2 development. In February 2000, work
began on constructing a 112 km pipe from the al-Taweelah processing plant in Abu Dhabi’s
Magta’ district to the Jebel Ali industrial zone in Dubai. But the plan isthat, at alater stage,
gas from Qatar will reach Dubai viathis pipeline.

Theideaof the Qatar connection arose out of arealization on the part of the UAE leadership
in 1999 that the scope of the demand for natural gasin the Emirates and elsewhere in the Gulf
was rising so rapidly that new and much broader strategic thinking was required. Thisled to
the birth of the most ambitious gas distribution scheme ever attempted in the Middle East:
the Dolphin initiative.

The Dolphin Initiative — Qatar’s Gas For UAE and Oman

The United Arab Emirates Offsets Group (UOG) is the body that handles the investments
which foreign companies making military sales are required to place in the Emirates. Early
in 1999, UOG came up with the idea of bringing gas to the UAE market — and to Dubai in
particular. Thelogicisobvious. Qatar, initsoffshoreNorth field, hasone of thebiggest reservoirs
of gasintheworld. It needsto find amarket, and Dubai needsto find anew source of supply.
So the UOG suggested the building of an 800 km undersea pipeline from the North field to
alandfall in Abu Dhabi. From there the gas would be piped overland, first to Jebel Ali and
then on to Oman, and at some much later date, the pipeline might be extended to the Indian
subcontinent. The scheme was named the Dol phin initiative.
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Throughout 1999 and in the early months of 2000, UOG began putting together a chain of
preliminary agreements to prepare for the launch of Dolphin. In June 1999, UOG signed a
Memorandum of Understanding (MOU) with the Dubai Supply Authority for the delivery of
200-700 mn cfd of gas from the Dolphin project. Furthermore, under a joint declaration by
ADNOC and Dolphinin November the same year, the | atter agreed to supply the 500 mn cfd
which Abu Dhabi had agreed (in February 1998) to supply to Dubai —depending onthelatter’s
approval. By thefirst quarter of 2000, Dolphin still had not finalized with Dubai exclusivity
over gas salesto the emirate, the volume requested and the price.

In June 1999, UOG signed two more MOUswith potential customersfor Dolphin gas. The
first was with Oman for the supply of 300—-600 mn cfd on along-term basis. The second was
with Pakistan for the supply of upto 1.5 bn cfd. Thenin July UOG and Mobil Oil Qatar signed
an MOU to start negotiations on developing along-term supply and purchase agreement for
initial gas supplies from the North field of 300-500 mn cfd. In the short term the Qatari
government has indicated that the gas will be supplied by existing concession holders. At a
later stage UOG will be granted the right to develop gas reserves in the North field.

TheninMarch 2000 came an announcement from UOG that they had reached an agreement
with the US's Enron and France's EIf (a subsidiary of Totalfina) on a strategic partnership
to implement the Dolphin initiative. The formation of the partnership represented a major
step forward for Dolphin and set the stage for detailed negotiations with potential customers
for the proposed gas network. UOG will hold a51 per cent majority shareholding in the new
partnership, with theremainder split equally between Enron and EIf. (The Elf name has been
retained for the merged company’s Middle Eastern operations for legal reasons, and is
expected to remain in use for some time.) The Project Development Agreement (PDA)
foresees the partnership lasting aminimum of 25 years, anditsinitial goal will beto develop
the resource-base part of the project. Elf’s contribution will be to ensure that the upstream
part of Dolphin is completed as cost-effectively as possible, while Enron will oversee the
midstream, particularly pipeline construction and operation, aswell asraising and managing
capital for the venture.

President and CEO of Enron, Jo Sutton, said that the venture partnerswould focusin the near
term on the construction of a pipeline from Qatar to Dubai via Abu Dhabi. He predicted that
within 12—18 months the group would begin construction of the first phase, with a view to
completion in late 2002 or early 2003. Initial deliveries to Abu Dhabi are expected to reach
around 1.2 bn cfd of gas, expanding to 3 bn cfd over 2—3 years as the customer base grows. Of
thisamount, 80 per cent is earmarked for use in the UAE, and thiswill include the 500 mn cfd
which Abu Dhabi has contracted to supply to Dubai. A decision on extending the supply lineto
Oman ‘will depend on whether we want to supply more gaswithin the UAE or to sell to Oman.’

Thecost of the production facilitiesand the pipelinefrom Qatar toAbu Dhabi, Dubai and Oman
is predicted to total about US $4 hillion, of which US $2-3 hillion is expected to be spent on
production and processing and US $1-2 hillion on the pipeline. The overall capital cost of taking
gasto these marketsand building the power projectsand industria plantslinked to the gasstream
is projected to be US $8-10 hillion, much of which is to come from the customers. Besides
potential power schemes, UOG ishopingtolineup energy supply contractsto L PG, petrochemical,
fertilizer,anmmoniaand other industrial producersintheregion. Accordingtotheformer Chairman
of UOG, DrAminBadr e-Din, ‘lotsof thisgasdemand isdriven by theneed for power generation
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inthe region; also, many industrial developments are being held up by alack of gasinthe UAE
and Qatar. Itisthesamein Dubal, too, whereanumber of projectsarewaiting to be sanctioned.’

With its decision to launch the Dol phin project, the UAE is taking the initiative in developing
thefirst linksin anintra-Gulf gas network, aconcept that has been much discussed. Beyond that,
the UAE could becomethehubfor an evenwider gasdistribution system, with pipelinesextending
to Pakistan at first, and possibly asfar as Indiaat alater stage. While sceptics cast doubt on the
possihility of a gas pipe being laid on the sea bed deep under the Indian Ocean, UAE officials
say they are determined to seeif away of overcoming current obstacles can be found.

UAE Oil and Gas—an Environmentally Sound Future

Having established itself as one of the major playersin theinternational oil and gasindustry and
an innovator in intra-Gulf cooperation, the UAE is setting its sights on responsible, secure and
environmentally safe development in the century ahead. Despite the fact that the role of gasis
increasing fast, the UAE does not believe that the oil erais over or that its demise isimminent.
Nevertheless, leading figuresin the UAE’s il industry believethat further study isneeded to see
how the continued expanded use of oil as apower source could be made to be compatible with
the growing awareness and concern around the world about preserving the environment. This
point was made by the Chairman of ADNOC, Yusif bin Umair Yusif, in a speech opening the
eighth Middle East Oil & Gas Conference in Abu Dhabi in March 2000. Some commentators,
he said, defined the Kyoto Protocol to reduce the emission of greenhouse gases as the beginning
of the post-oil age. Research was being carried out into devel oping aternative automative fuels.
‘But our concern,’ the ADNOC Chairman said, ‘is that resources should be effectively targeted
andthefull cost should betakeninto account, both financially andto theenvironment.” Electricity,
for example, still hasto be generated from primary energy sources; and thereistransmission loss
in moving it and difficulty in storing it. ‘ In the Middle East,” Mr Yusif went on:

we aresitting on top of two thirds of theworld's proven oil reservesand they arerelatively
low cost to devel op. The gasoline and diesel fuelswhich are refined fromthese crude oils
arereliable, cheap and efficient, with along successful track record. It would be beneficial
for us and the world if more research into the production of these hydrocarbon-based
transportation fuelsisundertaken, which will makethemeven moreenvironmentally friendly
and will maintain and enhance their attraction for many more decades. \\e believe these
conventional transportation fuelswill remain moreeconomically viablethan thealter natives
and merit more intensive research than they are currently receiving.

The UAE which, from the earliest days of oil discoveries, has demonstrated its realization of
theneed for constant technol ogical improvementsinthe oil industry to keep pacewith theworld
at large and the necessity to strivefor anincreasingly efficient and safeindustry, isideally suited
to act as a catalyst for the research needed to adapt oil products to the stringent environmental
regulations of the twenty-first century. Given the UAE's determination to keep its place among
those nations that are quick to realize the need of ail producers to adapt to changing circum-
stances and consumer demands, it can look forward to many more decades in which its oil and
gasindustrieswill provide a secure and dynamic base for economic growth.
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UAE Oil and Gas Statistics

Table 1. Crude oil production 1978-1999 (thousand b/d)

1978 1,830.5
1979 1,830.7
1980 1,701.9
1981 1,502.3
1982 1,248.8
1983 1,149.0
1984 1,069.0
1985 1,012.6*
1986 1,146.0*r
1987 1,281.1*r
1988 1,359.4*r
1989 1,641.3*
1990 1,818.5*r
1991 2,093.6*r
1992 2,241.1*r
1993 2,159.3
1994 2,166.5
1995 2,148.0
1996 2,161.3
1997 2,160.7
1998 2,255.3
1999 2,071.0
*— provisional or estimated figure. r — revised. Source: OPEC

Table 2. Crude ail exports by destination 1994-1998 (thousand b/d)

Destination 1994 1995 1996 1997 1998
North America 23.6 — 1.4 — 25
Latin America 10.0 - - — 7.5
Eastern Europe - - - — -
Western Europe 61.7 2.0 0.7 2.0 13.0
France 1.4 — 0.1 — 11.2
Germany 0.6 — — 1.0 —
Italy — — — — —
Netherlands — — — 1.0 —
UK — — — — 1.3
Africa 30.0 36.0 40.9 40.0 57.0
Asia and Far East 1,751.6 1,828.9 1,843.6 1,846.9 1,924.1
Japan 1,212.9 1,215.0 1,195.1 1,213.4 1,205.0
Oceania 78.1 58.1 56.6 60.1 34.9
OECD 1,376.3 1,273.0 1,253.8 1,275.5 1,255.4
Total World 1,955.0 1,925.0 1,943.2 1,949.0 2,039.0
Source: OPEC
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Table 3. Main ail-producing fieldsin the UAE

Field Discovered Producing Wells API Gravity

Abu Dhabi:
Abu a-Bukhoosh 1969 42 32.0
Asab 1965 106 41.0
Bab 1958 100 44.0
Bu Hasa 1962 201 39.0
Bundug 1964 23 40.0
Mubarraz 1969 28 37.0
Sahil 1967 22 39.7
Satah 1975 10 39.8
Umm a-Dakh 1969 32 325
Umm Shaif 1958 142 37.0
Lower Zakum 1963 131 39.0
Upper Zakum 1963 142 35.0
Total 979

Dubai:
Faah 1972 255
Fateh 1966 31.8
Rashid 1973 141 38.0
Margham 1981 10 43.5
Total 151

Ra’'s al-K haimah:
Sdeh 1983 7 50.0

Sharjah:
Kahaif 1992 4 50.0
Saja a/lMoyeid 1980 30 50.0
Mubarak 1972 14 47.0
Total 48

Source: |PE, MEES

Table 4. Natur al gas production 1994—1998 (million cubic metres

1994 1995 1996 1997 1998  98/97 % change

GrossProduction 34,360 40,860 45,930 48,090 48,980 1.9
Marketed Production 25,820 31,320 33,800 36,310 37,070 2.1
Flaring 390 360 390 1,520 1,500 -1.3
Reinjection 4330 6,000 8510 7,000 7,150 2.1
Shrinkage 3,820 3180 3,230 3,260 3,260 -

Source; OPEC
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