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Chapter-4

GCC Petrochemical Industry

4.1 OVERVIEW OF GCC ECONOMY
Gulf Corporation Council (GCC) was esta
Eastern countries Saudi Arabia, Kuwait, B

1982, the United Economic Agreement (UEA
nical cooperation among member

blished in May 1981 by six Middle
ahrain, Qatar, UAE and Oman. In
) was signed to introduce unified
tariffs and to carry out economic and tech
f common tariffs was initially

Countries. The complete implementation 0
extended till 2007. In addition,

scheduled by the end of 2005 which is now

goods produced within the region are considered domestically produced and

tariffs have bee repealed.

with a population of 35m and

The combinad GDP of the GCC is: US$59500,
The GCC possesses 40% of the

average per capita incomes of US$17,000.

of world’s known
y. The region’s economic growth

g serves. GCC total
world oil reserves and 20% gas re otal crude

0il production is around 17 million barrel /da

is estimated at 7.3% in real terms in 2005.

Figure 4.1: GccC Oil & Gas Reserves
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Figure 4.2: GCC Current Account Surplus

USO b

The H r
region’s macro-economic
200

position has been transformed in
recent years. In 2005, GCC posted
a current account surplus of over 100 4
US$157bn, equivalent to 26% of |
the region’s GDP, Indeed, from i
2000 to 2005, Gulf state
governments generated surpluses

. 1998 1999 2000 2001 2002 2003 2004 2005 2006

@ GCC cument account

150 -

Source: IEP, May 2006 Chatham House, UK

Si ; .
nce its formation in 1981, the GCC has pursued a slow path towards

re . ; ;
greater economic integration.

introduction
gas resources. Trade among six GCC members

" Each GCC country is promoting the
iversificati

ersification of industry, of foreign investments and
Privatization utilizing oil and

[
S Currently only $15 billion.

greement was passed in June 1981, real

Alt
hough a common economic 2
s only been

c s
ustoms union was established in 5003 and GCC citizens can now travel
W I
ork and own property in all member states. In 2005,« the GCC Committee

fOr i .
Financial and EconomicC Coope
ment 0

r .
Progress towards integration ha made in the last six years. A

ration set out a timetable for the region’s
Most ambitious goal, the establish f a single currency by 2010,

‘Foreign direct investment (FDI) into the GCC rose from just under $ 2 billion
IN 2001 to more than $ 20 billion in 2005. This trend will help integrate the
FCC' economy into the global economy-.
Nvestments are currently in pipeline @

t
otal $ 3 trillion.

Roughly $ 1trillion in infrastructure
nd by the decade's end these could

. ) . . .
Jinestni it e Indenis i Petro freniicat Seciol
fustry

Strafegic
(e I-‘ulrm'hc11m‘.t| Int
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411 G
. CCC i i
ountry Risk Analysis and Investment Environments

GCC countri h d h
t r i r I e ndaen on n
ies are t YIIIg to educe t ej d pe ce the oil eco m f
I omy o

an

technol
5 : _ .
s gy with the aim of diversifying their industries. The access t
ant i .
comner low cost oil and gas resources as feedstock and with strong cost
etiti i S
iveness the potential for development of the petrochemical indust
stry

has b T W W
een i i
extremely high. his allows GCC countries to build world-scal
= e,

state-of-
of-the-art petrochemical complexes.

e|i||l.|"| (: t re I S
PI— i . h
r (;(: n r |

attrib
uted to opening up of new sectors f
infrastruc

or foreign investment. These sectors

ture, telecommunications, electric

de: oil and gas, mining,
insurance, media, health and

9€nerat;j
o tion, and service sectors (banking,
ucati
ion). Further more, most of them succeeded in simplifying and
systems and procedures, as well as

Stream|- i
ining their investment
rts, developing focused investment

Stren ; ;
gthening investment promotion 2l
ernal and external networks with

Promot;j
o otion techniques, and establishing int
e ai m i
im of attracting new investors fro regions such as Russia, China

India
» Turkey, Iran, Central and Eastern Europe.

andise exporting countries in the

In 2
004, WTO list of the major (30) mereh
rabia, 20" rank with a share of

Worlq j
1.3 d included two GCC countries: saudi A
.39 i
o of World total merchandise exports another IS U.A.E. which ranked 28th

-
Ith 0.99% share.

tional trade relations with other

GCc
countries strengthened their interna
Libya and Yemen). All six GCC

world Trade Organization (WTO). Bahrain and

COU 5
Ntries are the members of
1995, while Qat

KUW H
ait became its members in ar and UAE joined in 1996

aent Dt jviens 11 Petrocheniic al Secltor

Strafegi st
ruulmnm-;i! Industry
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and Oman in 2 i
000. Saudi Arabia has been an observer of GATT
since 1985,

but its issi
admission became effective in December 2005

The GCC
countries continued int i
roducing favorable
changes in the legi
egislative

and reg
ulatory m im m
easure to improve overall investment environm T
ent he
. Y

are also clo
sely following the € i
merging developments in
global markets
. New

FDI inv
estment laws are |
issued, and other existin
g ones were ame
nded. A

number of i
multilateral arrangement
s have been conclud
ed between G
CC

countri i
ries with other Arab, European,
agreements for encouragement and

and Asian countries, and USA. These

arran i
gements included bilateral

protection i
of investment and avoid
ance of double taxation
, memoranda of

und -
erstanding, and joint committees.

x GCC countries maintained their Sovereign Composit
osite

Times (FT), which is a weighted
nowned international credit rating

During 2004, all si
Ratin
9 (SCR) prepared by the Financial

ave .
rage of the individual ratings by the re
U.A.E., Qatar and Saudi Arabia) had high

inve
stment grade, very low risk, and st

and Oman) had investment grade, low risk, and

c .
Ountries (Bahrain,
reas

onable payment record.

In Ey
romoney Country Risk IndeX (September 2004), 20 Arab countries w
ere
have been classified as low risk countries

ran
ked. Qatar, Kuwait and U.A.E.

a and Oman as moderate risk countries

wh
ere as Bahrain, Saudi Arabi

Accordi

. rding to DUN & Bradstreet Country Risk Index 2004,U.A.E. has be

iy £ en

sidered as very low risk, Kuwait and Qatar
ik countries.

Om
an, Saudi Arabia are moderate 1

as low risk whereas Bahrain
!

sed of two indices: the Growth

ss Index, compo
and the Business

The
WEF Competitivene
(104) countries,

Co .
Mpetitiveness Index (covers

Strategic Javesiment Decisions i1 Petrochemical Sector
Gee Pctruchcmiczll Industry
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Competitiv
eness Index (covers (103) countries. In Growth Competitive
veness

Index, U.A
A.E. ranked (16) followed by Bahrain (28), and in the Busi
' ness

Competiti
petitiveness Index, U.A.E ranked (28), followed by Bahrain (40)

4.
2 GCC HYDROCARBON RESOURCES

4. i
2.1 Oil Reserves & Production

It is belj i m
elieved that oil and natural gas will be the main source of energy and
n

chemj i
ical raw material for at least next 50 years. Oil resources a
conc i i ’
entrated in the Middle East (ME). ME reserves account for 62% of
world' rv i
d's reserves and reserve- production ratio is also a long 82 years. Th
. The

ries (Saudi Arabia,
re of world population, their reserves are

|Ve i
Op f oil I i n Iran I|aq Kuw n AE
P DdLIClﬂg count ’ ' ait and U )

.
|re in ME and despite of 2% sha
a

b‘fge 59%.The reserves of Saudi
illion barrels (22%) are the largest.

Arabia (population ratio 0.35%) at 264

i‘i"_‘fﬁ.l: Proved Oil Reserves & Production
Country provediﬂ; Production R/P year*
Billion Share (%) Thousand | Share (%) 69
barrels barrels
Saudi Arabia WW 1?:}]35 13
. _.__'_'_'___ ’ .3 69
Kuwait —101.5 | ___3;33____ 2,643 3.3 109
LA ] 97.8 #ﬁ____ 2,750 3.3 103
Qatar **'1'5‘""_____1_._2_8_____ 1,097 1.2 a5
Oman e | 0:47 780 1 T
Bahrain "‘6.'1'3’;*"“&7&""_' 0.19 NA T
%ﬁwf13:305 2 76
R I R B s Z
Total OPEC *‘g‘&z’.ﬁﬂ#'ﬂ“ﬁffﬂ' 33,836 a2 1
TotaiWerid | 1200-7 | i 81,017 100 a1
tion of the year

*R/p = L
year end proved reserve/pr’ oduc
rld Energy, JUn€ 2006

Source-
rce: BP Statistical Review of wo

s iois 1 Petrochemical Sector

Jinvestment I
al Industry

Strete i
GeC }’CII'HL'hL‘l!Hc
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At present there are 47 massive oil fields in the world with proved reserves

of 5 billion barrels or more and majority of them (29) are in located in Middle

East (11 are in Saudi Arabia). Saudi Arabia's Ghawar oilfield (reserves of

86.3 billion barrels) is the largest.
offshore oilfield in Safaniya field (41.4 billion

Saudi Arabia also has the world's largest

barrels).

Oil and gas production in the Middle East is operated and managed by

national oil/gas corporations. Among top 10 global oil companies, in terms of

proved reserves of oil & gas, current production
sold, are five multinational oil enterprises and five

of oil & gas, refinery capacity

and quantity of oil & gas

state owned oil corporations ©
Aramco followed b

f oil producing countries. The top ranking

enterprise is Saudi y ExxonMobil, National Iranian Oil

Corporation and PDVSA

companies in GCC countries.

of Venezuela. Table 4.2 lists the major state own oil

jes in GCC countries

Table 4.2: Major state own oil compan

Country Major Oil Companies Start up Proved Proanchon
reserves Million
(Billion barrels
Barrels)
Saudi Arabia Saudi Arabian Oil Company 1988 559 =t
Saudi Aramco
Kuwait Kuwait Petroleum 1980 39 —
Corporation
UAE, Abu Dhabi | Abu Dhabi National Oil Co- 1971 55 =
I—
UAE, Dubai Sobai Petroleum Co- 1975 7 =
| SRR e
Qatar Qatar petroleum 1974 11 07
] | ———————
Oman petroleum Development 1974 3 -5
L OmEee
Bahrain Bahrain Petroleum Co. 1929 0 5
R
UK

hatham House€:

-
Source: IEP, May 2006 C

Livestment D isions i Petrochente ol Sector

Strategi
(0 I’c1r'uchc1n|ru! Int
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4.2.2 Natural Gas Reserves & Production

Natural gas is attracting attentio

ro i
proven reserves of natural gas are estima

2005. Middle East accou
)

producers of natural gas.

reserves). Russia (27%

progress in Natural Gas producti

T
able4.3: Proved Natural Gas Reserves

n as a clean energy source. The world’s
ted as 180 trillion cubic metres in

nts for 72 trillion cubic metres (40% of total world

Iran (15%) and Qatar (14%) are three major
Among GCC countries Qatar has made a substantial

on and export.

4.2.3 Liquefied Natural Gas (LNG

I 5
N Middle East, Qatar is

Promoting five LNG project
Million ton per year by 201

and UK,

Spratedi

Country Proved Reserve
e Trillion cubic meters Share (%)
| Saudi Arabia 6.9 4
Kowait | 1. 0.01
e Qatar 26 14
Oman 0.99 NA
Bahrain 0.09 NA
Total GCC ’/14].,'58/__ 23
Total ME 72.126 — 40
S BE St Aayiaw B Wend Enendti 0% 2006

) Projects in GCC

one of thé most LNG intensive countries. Qatar is

s, the total capac
1, with aim to exp

ity of which will amount to 56.2
orting large quantities to US

o Decisionts Potrochemical Scector

s
cal Industry

ha‘\ ¢
GCE petrochen!
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Table 4.4: Major LNG Projects in GCC countries

r-_-______—————
Country Major LNG Startup | Liquefaction
Project capacity Participants
1000t/yr
Qatar Qatar Gas II 2007, 2009 7,800 QP, ExxonMobil, Total
Qatar Gas III 2010 7,800 QP, ConocoPhilips
Qatar Gas IV 2010-2012 7,800 QP, Shell
Ras Gas II 2005, 2007 4,700 QP, ExxonMobil,
Ras Gas III 2009,2011 7,800 QP, ExxonMobil,
e R
Oman Qalhat LNG 2006 3,700 Oman Govt, Oman LNG,
Union Fenosa
____——————_______4  f -
Jfoourrce: Qatar Petroleun Annual Report, 2005, Petroleum Economist, July 2006, Oil &Gas
“rnal, January 2007

4. -
%4 Gas to Liquids (GTL) Projects In GCC

but because it possesses the mammoth

Qil

r -

eserves are sparse in Qatar,
its natural gas reserves rank third in

N ;
°rth Field, the world's largest 9as filed,
the woriq,

ull

fledged commercialization stage: GTL €D _ _

°Nd carbon monoxide) from natural 93 and then producing synthetic
edstock (FT oil) such as

9asgl; .
Soline or diese| or various types of petrochemtcal fe . .
| js producing FT oil from coal

Na )
i Phtha via Fischer Tropsch (FT) reaction. 5aso o o
" South Africa, while PetroSA is SYNEeSIES RL il e (Ratiel gRs
feedstock_ Sasol i < of completing its Ft oil production plant in a

ol in proces oleum. Table 4.5 lists

b i Petr
Nture (Oryx GTL) jointly established with Qatar

existin G '
9 GTL projects in GCC countries.

(il '”-I‘."II ”' ..\IL't Sl
! {) 'L ."\f.fl”\ {H }”( (e !F( {
€ " £ i .
f,i,Hi Sl ]l In‘h]h“-\

SHiretie i =
(;CC Petrt ye hemies



Table 4.5: .
.5: Major GTL Projects in GCC countries

[ Count - ———
o ry Major GTL Project | Startup [ capacity Participati
S 1000barrels/day pation
Oryx GTL 2006 34 QP, Sasol
Location: 2009 (+65) 100 QP, Sasol, Chevron
Ras Laffan 2013 130 QP, Sasol, Chevron
ExxonMobil 2011 154
pearl GTL 2009 70 Q
atar Shell
2011 (+70) 140 Qatar Shell
Conocco Phillips 2012 80+80
Marathon 2013 60+60 Petro Canada, Mitsui &
_ C0./UAE
um Economist, July 2006, Oil &Gas

Source;
Journa,: Qatar Petroleum Annual Report, 2005, Petrole
, January 2007

eld, Qatar with proven

The mas
major gas field in GCC countries are North Fi
war and Shaybah in

CF), followed by Gha
erves of 105 TCF, Greater Burgan in

KUUV 3 .
ait with gas reserves of 43 TCF, umm Sharif and Bab in Abu Dhabi (UAE)
di Arabia has the world's fourth

rESe
rve of 900 trillion cubic feet(T

Saud' 5
i Arabia with combined gas res

With ;
I COmbined gas reserves of G2 'TCF, Sau
remain ranked 12t in terms of production.

arge
S
t proven reserves of gas but
a large domestic

It ha
S not been capable to satisfy gas demand and as such

has
NO plan to export gas.
uce their dependence on the oil

Altho
ugh GCC countries are trying to red
round their

4 of the GCC'
uarters of ex
cc relatively Y

rich hydrocarbon resources. Oil

eCDnO
my but it always revolve @
s GDP, three-quarters of GCC

ang
gas accounts for about @ thir
ports This dominance

gQVe

rn

ment revenues and three-d
nchronized.

Natyr
ally makes the economies of the G

poy 11 FRARE Jremiie al Sector

[l]ltll\“.\
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Fi
Igured4.1: GCC Oil & Gas Economic

S
& 100 -
S
s 80 - Ku i
? wait
-:6. 60 GCC
=2 N Qatar
o O onran
g o @) OSaudi Arabia
'S UAE ahrain
g, 2 O (DBlran
e -
g )
x

0

LS T i————r—_____l______.!-___ T T

40 50 60 70 80 S0 100

o 10 20 30
orts as 96 ortota/l exports

Hydrocarboen exp

—

Sourc &
e: IEP, May 2006 Chatham Housé, UK

4.3
GCC PETROCHEMICAL INDUSTRY

growth rate is 4% per year

Curr
ently, the Middle East petrochemical sector
cted to last until 2009, when

and .
Margins are high. These conditions are expe
n-line. The prosperity of the

a signifi
gnificant amount of new capacity comes O
rowth can balance supply

Sec .
tor will then depend on whether demand g
y stands on verge of yet

incr
€ases. The Middle East petrochemical industr
the largest so far. The region’s

anoth .
er period of massive expansion:

f access to hydrocarbon coupled with the

indi
genous competitive advantage ©
large petrochemical

associated with
he Middle East to take the lion's

etitive advantage, especially

onal development of the

inhe
"
ent economies of scale

Stments; create a compelling story for t
eedstock comp

Shar
€ of new global capacity- F
key factor in regi

Sthaia
ne, in the Middle East is @

Petr :
Ochemical industry.
« for the large-volume plastics and

Eth :
Ylene is the fundamental building bloc
demand has typically grown at an

Petr .
Ochemicals industry. Global ethylene
world ethylene capacity in 2006 is 121.4

Aver

a

9e rate of 5% per year
roducers O

mill
ion metric tons and the largest global P f ethylene are DOW

[Iocisions i Petro Jenical Scetor

emical Industry
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I'
' ! glObal

IS

of the
ity additions wi
will be in Middle E
ast (50%). As a
‘ result, the

Middle
East’s e
thylene ca ity i
pacity is expected to
reach to 27 million
metric tons

in
2010 (see Table 4.6)

The y
S and
Europe, i
, in contrast, are proj
’ jected to become net i
et importers
of

Chemi
h America’
drop From 30 to 24 erica’s share of the world ethylene market is slat
percent, while western E ! ated to
' urope’s share should sli
ip from

21 t
017
percent ‘
and Middle East share will reach to 20 percent of glob
. global
hare will remain at 26 percent. It signal
' S

Capacj
ity during by 2011. Asia’s s
lation and petrochemical

an e
astward
shi
sector, ift of the global economy; popu
projects totaled $283

In)
006
’ Saud’ :
i Arabia announced the major industrial
s undertaking projects worth of $ 45 billion
jon is announced by SABIC
ssion to the WTO, aims to

n refining and petrochemical

out of w:?z"hocheﬁwicals industry |
The govern orojects worth more than $28 bil
Obtain $162m‘?‘Tt, aided by the country's acce

billion of foreign direct investment i

pl’oj
ects
Over the next 14 years
ochemical producers in Iran

As ¢
pPlastic'
tic's production is concern the petr
and will bring on stream an

ang

GCC

. are ;

addltionaI 1Orapldly stepping UP their operations
.4 million tons of polyethylene between NOW and 2010. Annual

exp
Ortg
of al
| petrochemical products from the GCC have crossed the 30

mily;
on to
N mark i
n 2005.
oting more than $ 85 billion

om
when these plans are

As
of 3
pet"ochemi 2006, the GCC countries are pr
cal projects. This will lead t0 2 start up rush:
sted in Table 4.7

ater;
a"Ze
d between 2008-2011, detils 2" l

NTUARL Porro Jremiict! Sector
il fndustry

smoent £
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Table 4
.6 GCC- Ethylene Capacities (
COMPANY e
o LOCATION 2001 2005 2010
. ]
quate
PiC Shuaiba 850 920 920
TKOC Shuaiba momes mens —
ToTA Shuaiba 850
Ty, —Kuwait 850 920 1,770
SR N B, e
T Sohar =t g o
~OTAL - Oman | ]
QaTAR [ e
QAP ——— Mesaieed | 500 | 500 |
% Umm Said _____5_2_5__.-____5_25_-__1@__
saiaLll
/Shell Ras Laffan -____'______________———__————
Ras (3 Ras Laffan ot s e
ffa o
we Ras Laffan Hres T 1,300
[—
hma?IARABIA '#;ﬂﬂ-#ﬂ_ﬂ_ﬂﬂ_ﬂ,__”____ﬂ._.
JUpI ChevPhil| R il e
KC\ | Juball " 7000 | 1,350
L —— Al Jubail i i -
K Al Jubail I B
Eat'l Chevmr Al Jubail 700 | T
p:tm_Rabigh Al ngall ;-___::—--—j' 1,300
% Rabigh, ——300 | 8% 800
P Al Jubail H.ﬂﬁ-s-a-"‘—-gja'aa" 1,250
K Al Jubail ______é.gb------éga"'” 850
: | &0
sDAF\ Al Jubail fﬂfﬁﬁﬂ"ﬁﬁrﬂ
W Al Jubail __,,_11-—--“‘—-"‘ff:"—- ----
S;MRQ °/Dow Ras Tanura [ [ 1,200
T;’CHEM Al Jubail [ e |
\'Asneefsahar Al Jubail e | L000
%\_&ufﬂfﬁﬁ” B
N_\_{_aﬂ_b_"_'_,__——-——*‘"‘-f"'ﬁaf —g30 | 80
T“Sab\ Yanbu [ 800 | LE00
A _Ya_n_l:J_U_____,_,,.f,,,;;’/"":;"é'é_Sﬂ__ 14,620
Boy ED RA rabia ’//_,_,_...--—*-*r-—-*'*“
Ouge ——2B EMIRATES | " 600 | 600 |
M S Dhabi, Ruwais |__—— | - 1,050 |
Ty b Dhabl, Ruwels | 00| Mo
-
TQTAL e ited Arab Emirates ’/74ﬁ/____?_£.8.§-9-"‘ 20,560
A i g0 | 1u8% 37,602
: | 8,88 506 Echylene Annual.

- M.
s lddle East

f?

d
Petrochemical Databank 2

Thousand metric tons /year)

Ty estiedtt [t

f1etfe i
Pt I'l‘L'I’

(i

jents L

U”HL‘..
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Table 4.7
.7: Petrochemical j
Projects underwa i
y in GCC ($million) &
s on June 2006

Country
P s
lanned | Feasibility Outline ITB* Main cont
. study design released awarde:!aCt Total
audi
Arabiv 23,860 12,950 3,840 4,400 13,602
K ' r
____Uwalt 1,200 - -
- 3,070
iy ' 4,270
100 1,500 2,950 800 200
Qatar 2 250 o
' 3,750 - 670 1,870
— ' 8,540
450 250 4,500 350 1,700
S r 7,250
= 300 - 700 =
i 1,000
AL 27860 18,750 6920
11290
20442
85262

* "y
Invitation to bid(ITB)

I
SUUrC .
e: MEED Petrochemicals Report, 2006

4.4 G
CcC PETROCHEMICAL FEEDSTOCK ANALYSIS

in United States started their business of
g of ethane (C2) and propane (C3)
d BTX recovered from secondary

The
petrochemical industries

Produc;
ucing ethylene by thermal crackin
propylene an

s Or FCC)
a comprehensive advantageous feedstock

The j
industries also utilised

units :
in refineries (reformer

The integrated oil refinery and

petr :
ochemical complexes provided

Su
Pply structure. petrochemical
es co-producing b

g naphtha as fe
in each region having their own

producers in Europe, Japan and Asia

com
me - - | |
o nced their business asic chemicals such as ethylene
pylene and aromatics usin ’
lexes are com

edstock. As a result, the

Pet i
rochemical comp posed

unj :

que line-up of derivatives.

vely stated producing ethylene and it
S

F[‘Q
m the 1980, the Middle East acti
covered from

ia and Qatar mad

derivati i

th ivatives using ethane € oll associated gases that had until
e
N been flared off. Saudi Arab

e a head start, and other

Decistons 1 Petrochonii afl Sector

Jivestnicil
| Tndustry

Stratedic
GCC petrochenmicd
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ethane by it's r. hem
it i r r
Y apldly ove expanded pet oche ical businesses

ources has been discussed in detail. This

In Secti
ction 4.2 GCC hydrocarbon res
LPG and naphtha in GCC

section e
xplores feedstock availability of ethane,
d from either non-associated gas field or

uction is linked to the production of crude
y much lower in non-associated gas fields

countri
. tries. Ethane is recoveré
oci
ated gas fields where prod

oil. Th
e ethane content is typicall
a by product of gas separation processes or

LPG is tuni
is typically produced as
rom crude oil

from Fs
refining of crude oil. N2

refinin ;

0
g or in the form of condensate via 9as separation fro
s the typical key source of these materials

phtha is usually produced f
m non-associated

gas i
production. Figure 4.2 Show

dsions i1 Petrochentic ul Sector

Javestment D
hemical Industry
Page| 110
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Fi
iIgure 4.2 Sources of Ethane, LPG an

d Naphtha

Gas
ccfndensate
Field (Non
Associated
Gas)

O & _ Sales Ga
ry (I:;.nFleld Eas fﬂe?cﬁf[;ar L = (Primarils Methane)
Associated A i Y
Gas) [f__p Ethane
NGLs

Propane

NGL LPG

Fractionation

—» Butane

Natural Gasoline

Heavy
Condensate
/’/x _______ » Refinery Gas
Assaociated —
e LPG
__——» Butane
I Naphtha\
petroleum » Gas Qil
—p Refining
Crude oil
ECEE Gasoline
> Jet Fuel/ Refined
Kerosene Products
—b Diesel
» Heating Qil
icals for Beginners,
;‘SOUFCe: Petroleurn Economics, Jean (1990) & Chemic
ohnson et la (2004)
Y 1 “,f_\"g'frr.f'
/ pment Det jajory petrochent 11
vesfiine o
ical [ndustry page | 111
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441 G
. C
C Ethane Demand and Supply Outlook

The eth
ane co
ntent of natural gas varies depending upon the production

locat;
on. Dependi
pending upon the quantities present, it may or may not be

&conomi
cal to
undertake ethane extraction and supply the ethane as a

mic
al feedstock for the production of ethylene and derivatives.

The Mm;
iddle
East has around 40% of the world's gas reserves including a

Signifj m
ICant v T
olu i i
me of recoverable ethane. here is a drive for many countries

in thi
is regj um
Ion to i n i
0O increase recovery and cons ptlon of gas reserves due to a

Need t m
0O sati .
tisfy both the incremental demand of domestic and global gas

cons
Umers |
] - . .
ncluding local industry sectors such as petrochemicals. In Table-

4.8
thane demand for petrochemicals is given.
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e 4.8

GCC Ethane Demand (thousand tons)
N ACTUAL FORECAST Average Annual G
Ountry - Rate (%) ual Growth
W 2000 2005 2010 2015 2000- 2005  2005- 2015
T LArabia | 5840 | 137 ]

r:" a | 5840 | 6,840 13,950 13,950 3.2 =2
‘Eutar\__ﬁ%_ 1,356 7,220 9015 14.3 0.9
on:"ai\-__iL 1,123 2,520 2520 16.4 3.4
U 748 748 1,598 1598 0.0 ==
k- N - 504 1000 - -

Clota —T—=—5— 600 1,306 2000 s 12.8

MET 7113 | 9,311 | 19878 21,068

ota) I
27,098 30,083 6.4 10.9
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Qatar h .
as ifi .
significant non-associated gas reserves which have relatively high

ﬂhane G
on
tent. Qatar has developed a number of NLG fractionating plants

in : .
Messaid, processing and non associated gas from North Field.

Qatar
plans S
to recover sufficient ethane to support three new ethane crackers

by 2010,

ga
ute II cracker when it is opErationaI in 2008.

petrochemical use. However,

Om
an do
DOW 4 es not currently extract ethane for
n
; d Oman Qil are planning to develop an ethane cracker at Sohar due

In
UAE
' the main ethane supply is from rRuwais and Habshan fractionation

5 .
The sole user of ethane is Borouge's ethylené cracker which is

In
9 an expansion by 2010.
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Saudi Arabia and UAE. Future LPG production is heavily dependent on level of

crude oil production.

recast to grow primarily as a result of
Export of LPG will

Demand for LPG in the Middle East is fo
continuing growth arising from petrochemical projects.
continue to increase as well given current gas field developments, notably

associated with Qatari North field and Irans's South Pars field.

4.4.2.1 GCC LPG Demand
LPG demand from fuel sector i

climate and relatively low population.
s are focused in three countries- Saudi Arabia, Iran and

n this region is relatively small due to the hot
Middle East LPG demands for

petrochemicals use
Qatar - where it is typicall

demand is shown in Table 4.9.

y used as feedstock to steam crackers. GCC LPG

Table 4.9: GCC LPG Demand (million tons)

ACTUAL FORECAST
Couhtry 2000 2005 2010 2015
Total Petchem. Total Petchem. Total Petchem. Total Petchem.
[

Saudi Arabia 5.6 ____5__.5_:_.——___8_&-—__——8 6 9.4 9.2 10.2 9.9
Iran >8 | ___2_7-__-__3_2___ 3.6 4.4 4.2 4.5 4.2
Qﬂl‘ 0.5 -___(Lg__—___-g__?___ 0.3 0.7 0.3 0.8 0.3
Kuwait 0.1 _-9_1._—___(12___ 0.2 0.3 0.3 0.4 0.4
Oman o1 o3 | o1 1 02 0.1 0.7 0.1 0.7
UAE o7 | 03 | 09 103 1.0 0.3 1.2 0.3
others —s5 | - | 31 1 3.8 - 5.0 -
GCC Total 7 6.3 10.7 9.6 11.6 10.7 12.5 11.7
W——ﬁjﬁ-‘-—'@"“ﬁ?‘ 13.2 19.8 14.9 22.1 15.0

|
s production

em: LPG demand for Fé « 2006 and SRI Database, 2006

Source: CMAI Petrochemical Databal
In Saudi Arabia, industrial development based on LpG 85 & kemtlstoved 1w
ing a pricing incen
s based on propane
flexi-cracker designs which allow abroad range

Promoted by provid tive for companies to start considering

Petrochemical project
example, Yabsab and Tasnee
of natural gas liquids feedstock incl

and butane feedstock. For

uding LPG. The Ibn Rishd aromatics
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project was also developed based on the CYCLAR technology, which converts
LPG to benzene, toluene, and xylems. To asmaller extent, butane is used to
produce MTBE for export but this sector is not expected to offer significant
growth potential due to usage restrictions being implemented in the US. Most

new crackers are expected to include other feeds beyond ethane, as ethane

supply is limited.

LPG has limited petrochemical uses in Qatar where it is supplied to Qafac's

MTRE facilities. The only use of LPG in Kuwait is to produce small volume of

MTBE in KNPC's Mina-Al-Armadi Refinery.

4.4.2.2 GCC LPG Supply

Unlike other commodity hydrocar
" put it is produced as co-product from oil and gas production and as

m crude oil refining. Table 4.9 lists the supply of LPG by

bons, LPG is usually not produced "on

purpose
a by-product fro
country in GCC.

Table 4.9 GCC LPG Supply & Trade* (million tons)

ACTUAL FORECAST
Country 2000 2005 2010 2015

supp! Trade | Supply Trade Supply Trade Supply Trade

Saudi Arabia 18.1 | 12.5 | 20.1 11.3 22.8 13.4 28.7 18.5
Iran 3.1 0.3 4.5 0.7 8.8 4.5 8.8 4.3
| Qatar o8 | 03 | 30 2.3 4.4 3.6 5.4 4.7
Kuwait 33 | 3.2 | 3.9 3.6 4.7 4.4 5.3 4.9
Oman 03 | 02 | 03 0.2 0.7 0.5 0.7 0.6
UAE 6.2 ,__—5-5——— 7.3 6.4 8.1 7.0 8.3 7.3
others 3.9 __}_i____fiZ_ 3.1 5.9 1.4 2.0 0.1
GCC Total 28.7 21.2 34.6 23.4 40.7 28.9 48.4 35.9
"METotal | 35.7 —>3.4 | 45.2 | 27.7 56 36.2 | 62.3 | 40.1

R RE—
*Trade= T 7 —total Demand= Export
o cgiid | Databank 2006 and SRI Database, 2006

Source: CMAI Petrochemica
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Over 90% of LPG in the GCC countries is from gas plants with remainder

supplied from the refineries. Growth in supply in this region had been driven

by improvements in LPG recovery associated with oil and gas production,

bia, UAE and Kuwait. Saudi Arabia produces vast

product of oil production. The capacity will increase

notably in Saudi Ara

amount of LPG as co-

given current oil field development activities in the forecast period.

Qatar and Kuwait will also be increasing LPG supply with the increasing oil

& gas production. Oman LPG supply will increase by 0.3 million tons per year

with the start up of new refinery in Sohar which has LPG sweetening unit.

4.4.2.3 GCC LPG Trade
The Middle East is the world's major exporting region of LPG supplying

significant deficits in Asia particularly China and Japan. Saudi Arabia, Kuwait
and UAE account for over 30%

s current export volume a
xt 10 years with current oil

of global trade. Saudi Arabia is largest

exporter of LPG with it t 11.3 million tons in 2005

and expected to increase to 18 million tons in ne

and gas developments. Export volumes are largely destined for Asia and
Western Europe. Table 4.9 lists the trade (export) of LPG by country in GCC.

4.4.3 GCC Naphtha pemand and supply Outlook

ed petrochemical feedstock, primarily used in ethylene

Quality is key factor in determining the end use of

nd type of hydrocarbons that it

Naphtha is widely trad

cracking and reforming.

naphtha, in terms of both boiling range a

phthenes, and aromatics. Naphthas with high paraffin

contains- paraffins, nN@
hile high naphthenic and aromatic

content are preferred for steam cracking w

content are preferred for catalytic reforming.

been the largest exporter of naphtha in the past and is

The Middle East has
le in the future. Gas related investment in

expected to retain its dominant ro
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the region has also contributed to the increase in naphtha production from

condensates. Demand for naphtha in the ME petrochemical sector is limited
as compare to Asia but it is forecasted to increas

and aromatic plants capacity additions in the region. Mid
s in Asian and Western Europe markets.

e with new cracker projects
dle East Naphtha

exports serve deficit

/":1"4-3. 1 GCC Nap mtha Demancd
In Saudi Arabia, there are Ccurré
Petrokemya and Yanpet- and two more

to be brought on stream, Jubail Chevron P
e benzene plants using naph
ity of 1.3 million tons per year and capacity is

As such, the demand of naphtha and natural

ge rate of 7.6% per year during 2005-2015.

ntly two mixed crackers are operating
mixed feedstock crackers are planned
hillips in 2007 and PMD/SABIC in

2010. There are fiv tha as feedstock in Saudi

Arabia with total capac
expected to triple by 2015.
gasoline will increase at an avera
In Qatar, there are plants to build

140,000 barrels per day which will pr
planned to be built i

illion tons of naphtha p

n in Table 4.10

a new condensate splitter with capacity of
oduce naphtha by 2010. A world class
aromatics plants is n Kuwait by PIC in 2009, which will
consume around one m er year. GCC naphtha demand

for petrochemicals is Show

nd (million tons)

Table 4.10 GCC Naphtha Dema

Average Annual Growth

ACTUAL FORECAST
e Rate (%)
Country 2000 2005 2010 2015 2000- 2005 2005- 2015
R i SR
MT% 7id 8.8 6.8 7.6
__I_l‘ilﬂ_—__ 1.5 ____g_g____ 6.2 9.4 13.6 1.5
_QL_———'-"“_ — - 5.3 5.3 . -
-8_'_"'_3_"_____ = ey - - -
AE e | a - - = -
| UAE | - A SRR
Others—— | 15 | 17 15| L7 63 2.1
GCC Total 4.6 5.7 15 16.8
(i [
ME Total 6.1 8.6 21.2 26.2 7.1 118
T
———bank 2006 and SRI Database,2006

-_-‘_"‘—————L__-——-—--'"‘“
Source: CMAT petrochemical D2
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4.4.3.2 GCC Naphthz
Saudi Arabia is the only nation in th
broadly balanced with 50% supplied from ref

Production from gas facilities dominates
g naphtha to meet local gasoline requirements.

e Middle East where supply of naphtha is
inery and 50% from gas plants.
in other GCC countries with

refineries typically consumin
The trend expected to continue in f
planned over next decade across the regio

is shown in Table 4.11

uture with number of new refineries are

n. GCC naphtha supply by county

ply & Trade* (million tons)

Table 4.11 GCC Naphtha Sup

ACTUAL FORECAST
Country 2000 2005 2010 5015
= Supply _Trade ._EEEEL_'IIEL’E_____EHEPW Trade Supply T
]S:a“dl Arabia 8.5 5.4 11.1 6.9 11.5 4.2 13F.,0 i ;aclle
ron 5.4 0.6 ___5;5_____2_-5__ 9.5 3.2 11.9 2.6
Katar- 1.9 1.9 3.9 3.9 il 1.8 7.9 27
0uwaut 8.1 8.1 8.2 8.2 8.6 T 8.8 7.8
Uman 0.8 0.8 1.7 1.7 1.7 1.7 1.7 1.7
AE 3.6 3.6 6.1 6.1 8.1 8.1 11.1 11.1
gthers 10.9 0.4 14.2 12.8 15.1 13.5 16.2 14.5
CC Total 529 | 19.7 | 311 26.8 37 23.6 | 66.1 | 27.3
e | |
ME Total “35.8 "‘iﬁﬁ" 50.8 42.2 | 61.5 40.3 70.6 44.4
e

]
xTrad.F,': T
Total Supply -total pemand= Export
06 and SRI Database, 2006

Source: CMAT Petrochemical Databank 20

(1]

L4

4.4.3.3 GCC Naphtha Tra
e to export naphtha, with volumes targeting Asia.

The Middle East will continu
rt around 27 million tons of naphtha by 2015

The region is forecast to expo

GCC naphtha supply by county is shown in Table 4.11
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4.5 GCC PETROCHEMICAL FEEDSTOCK PRICE ANALYSIS

Historically, market price of ethane, naphtha and LPG as petrochemical
feedstock fluctuate together with slight deviations from that of crude oil

prices under a market mechanism of supply/demand balance particular to

each hydrocarbon.

4.5.1 Price of Natural Gas and Ethane in GCC Countries

Unlike LPG and Naphtha, ethane is not a commonly traded commodity. Price

setting thus varies widely from region to region depending on availability,

extraction cost, delivery cost an
countries the cost of ethane to petro
of derivative products. The supply pri

artificially set by respective governments to a level substantially lower than

in the US, for example, to encourag

d the prevailing price of natural gas. In some
chemical producers is linked to the price

ce of natural gas in the GCC countries is

e industrialization. The reasons for such

mechanism were.

e GCC economies were striving to find ways to better use flared —off oil

associated gas containing ethane.

e There was nO prevailing international market price for methane and

ethane in that era and region. GCC was using recovered oil associated
gas only as fuel, with the exception of a limited quantity of methane

exported as LNG, and there was no other output of massive amounts

of methane and ethane in the region.

. Saudi Arabia and Qatar, which strongly promoted the petrochemical

industry in the 1980s, wanted to use cheap ethane as an incentive to

encourage industrialization of their countries, to create employment

opportunities for the younger generation and to explore industrial

energy output on their soil.
Strategic Investment Decisions in Petrochemical Sector
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4.5.1.1 Sau

In early 1980s, by Royal decree, the Saudi Arabian government declared it

would supply its ethane at solidly fixed price of $0.50 /MMBtu to any

consumer in any region of the country. The price was changed in January

1998 to $0.75 /MMBtu (or $37 per ton), the number is still firmly fixed and
does not fluctuate in any manner with price of crude oil or natural gas on the

open market.

it public, the price of natural gas and
at $ 0.70MMBtu and $1.60MMBtu
as trading market for exporting

Although Qatar has not announced

ethane currently it is estimated

respectively. In the course of developing a g

natural gas from Qatar to UAE and Oman (referred as the Dolphin Project) in

the coming years, GCC regional market price of natural gas is expected to

emerge at around $1.3/MMBtu (CIF pr
ural gas in Qatar will be around

ice). Considering that level, it is

estimated that domestic price of nat
$1/MMBtu. The pricing scheme Qatar is likely to follow will be, different from

Saudi Arabia, negotiated natural Gas and ethane prices case by case.

4.5.1.3 UAE, Kuwait and Oman

The current natural gas price is estim

in the GCC countri
on the CIF price from Qatar of around

ated to be $0.75/MMBtu. As transfer

pipeline projects es (Dolphin Project) go ahead, the

domestic price may be fixed based
$1.30/MMBtu.

4.5.2 price of LPG (Propane & Butane) in GCC Countries

LPG is traded as a commodity across the world. The market is more complex
than for other refined products because, on the supply side:

jo fvestment ecisions il Petrochenmical Scctor

Strated
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e The production economics of LPG are not like other products as it

typically produced as a by product of natural gas and crude oil

refining, hence its market tend to be supply driven. It is not produced

\ . N .
‘ ‘on purpose” particularly in natural gas processing operations, where it

: usually must be removed from *wet” gas to meet operating
| specifications.
|

more expensive for LPG than other refined

J e Storage and handling aré
products, which mean that storage capacity is generally limited.

| On the demand side:

e Each of the different end uses (gasoline blending, automotive, fuels
and petrochemical feedstock) involves competition with different fuels,

and hence different price drivers.

e LPG demand for fuels use is very sensitive to weather, with demand

rapidly increasing during cold spells.

hat LPG markets are generally not as efficient (in

ed products. Massive quantities of

rted to Asia, particularly to Japan.
(CP) for LPG has led the market

These factors mean t
economic terms) as those for other refin

LPG in the GCC countries have been expo
Aramco

PG in the US has long been formed by
f LPG as a petrochemical feedstock in

The contract price posted py Saudi
price in Asia. The market pricé of L

considering the CP of LPG. The price O
regions importing LPG (Europe, USA and Asia) has been formed in

accordance with an identical Pricing mechanism.

t and Qatar are major LPG exporting countries in

Saudi Arabia, UAE, Kuwai
the Middle East. Fore more than @ decade Saudi Arabia has been the key in

establishing the Middle East LPG export pricing:

pnent Decisions in Petrochemical Sector

gprategic Imes ,
GeC Pc(rmlwmlcal Industry
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« In the late 1980s, the formula linkage was naphtha related but this
increasingly under valued LPG and /or did not take into account of its

seasonality.

e This was revised and pricing was set monthly in mid 1990s, based on

market factors, but included a retrospective adjustment linked to spot

pricing.

a monthly three stage tendering process was

¢ More recently,
between major off-takers

introduced where negotiations take place
and Saudi Aramco, to establish a Contract Price (CP) to reflect the

prevailing conditions.
orters are also adopted Saudi CP reference to their

Other Middle East exp
losely tracked the reported

term sales. Saudi CP has now for several years C

LPG spot price.

Propane and butane employed as petrochemical feedstock used to enjoy a
er the lowest Saudi export price in the preceding quarter.
c LPG consumers for petrochemicals

ality in prices during the year, which
here the size and availability of

30% discount ov
This provides an advantage to domesti
use and also eliminates the issue season

€an be substantial. It is important to mention ' .
this discount was a major point of contention In WTO accession talks, as the

WTO felt that this was an wundue” benefit been provided by the State to the

industry in Saudi Arabia. The Saudi position 0N this issue was that this
" = d is available to all ventures in Saudi Arabia.

discount i iccriminatory an
is not disc has been cited as the cost saving of not

The basis/ justification for this
justification o .
inVeSting in additional infrastruCtUre and logistics ( ships and storage tanks

necessary for LPG exports). This 18
LPG in Saudi Arabia.

considered as the “alternative value” of

st ‘ rochemical Sector
o | \"s'rmcmI)vu.wuuv i Petrochemic al St
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4.5.3 Pri
rice of Naphtha in GCC Countries

Naphtha pri
prices are influenc
ed by a variety of the f i
actors, with the maj
! ajor one

being: i
. International c [
rude oil price level i
, gasoline market fund
amentals
underline refining margins in the
products and supply/

G, none of the other

(suppl
regiop y/ demand balance in the region)
n, t : - ’
he price differential between light and heavy

demand
balance for naphtha in the region. Like LP
Arabia offer an advantage (discount) over

countri i
tries in GCC except Saudi
a as a petrochemical

f
€edstock in the country.

Arabia carries a slight

Usin
g na .
tural gasoline for cracking feedstock in Saudi
er regions. A major

disad
vant
age versus naphtha cracking operations in oth
-product streams from

i“Ipact n cs is

on th nomics i
the overall eco ics is the utilization of by
ally have downstream

the ¢
rack
er. Integrated crackers in Europe in Asia usu
hylene, propylene and

Plants
th

at add value by converting the olefins (et
Arabia, the olefins industry is based

there are two polypropylene
herefore, other than

butadj

ie :

ne) into derivatives. In Saudi
by-products,

heav'
il
e y around ethylene. For the
S "
Dchpy,! while there is no major bu
e .
ne, there is limited value addition oppo

Streams

tadiene consumer. T
rtunity for other co —product

e East are quoted for
on in the “open-spec
other in the region.
naphtha quality, but
y of 0.69 or lower),
uitable for ethylene

n and the Middl
ms the specificati

se traders and

p”Ce
f
oF naphtha in Singapore, J2P2

Naphth

a

g streams whose quality confir
a contracts utilized by Japane

Ope
N-5
Pec, by definition, incorporates
(specific gravit

9€ner
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ly can be characterized bY lighter
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Darafr

al}

Plant c (greater than 65%
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Japanese i
and Singapore naphtha pricing reflects international crude oil

prices, Sij
ingapore refinery margin developments and variation in the

differenti
ials between price of major refined products, particularly gasoline

These f
actors are expected to establish Singapore naphtha price over the
historically been above FOB Singapore

lon
g term. CIF Japan prices have
osition and freight cost associated with

’
Prices, reflecting Japan’s import P

supplyi .
Plying Japan with product from Middle East or Singapore refineries.

naphtha streams have a higher quality than

Most Asi
t Asian and Middle Eastern
generally command a premium

:;i\::p;n'spec" naphtha specifications and

ange Ofe quoted prices of “open-spec”’ Na

condition $2-10 per ton ($0.2-$1 Per barrel
s for naphtha and ethylené

phtha. This premium is in the
) and varies with market

' o . AN A . e () .
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