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Part I of thc ‘paper examines fertilizer oonsumption and production in a multination
perspective. The totul fertiliser consumption, in 1968/1969, of & number of oountries
in the Niddle hct region namely Iraq, Jordan, Lebanon, Saudi Arabia and Syris was about
70,000 tons, ¢. whioh about 45,000 were nitrogenous fertilisers, about 20,000 tons phos-
phate fertilisers and about 5,000 tons potash fertilizers. If the average annual rate
of growth prevailing during the period 1964/1965 to 1968/1969 continues to prevail wp
to the year 1914/1975 the oonsuaption of nitrogonoun fertilisers in the latter year will i};
be about 131,000 tons.

© In 1971, there were four fertiliser producing plants in operation in two countries
in the r.giom tuo in Lebanon and on in Mt and oms in Saudi Arabio. The plant in
Kuwait is being greatly expanded. ’ ‘Thres other fertiliser plants are pmmu under
ocastruotion, one emch in Ireq, mtu- and Syria. All three plsnt- are n:poctod to be
at or near full operetion by the end of 1972, By that date, the region's total anmul
production oapaoity of smmonia will reach 1,276,000 tons and of ures 1 358.000 tons.
Other products will include nitrio scid, ammonium nitrate, sulpburis and pbupbric 0
. mingle and triple Wu. and complir Yertilisers.
' Intre-regionsl trede in fertilisere is still limited.
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on the status of the fertilizers and peirochemicals industries in 12 Arab countries and |
one emirate in the Middle Fast and North Africa, with special reference to potentialities
for co-operation and co-ordination. The study forecast that by 1975 the Arab countries '
may be exporting as much as one million tons of nitrogenous fertilizers and have avail-~
able for export some 750,000 tons of phosphate fertilizers. 1In 1968, only Kuweit and
Lebanon, in the Middle last, were producing nitrogenous fertilizers and only Lebanon

was producing phosphate fertilizers., The study recommended close co-operation between
Arab countries by entering into long-term agreements and joint ventures for the develop-
ment of fertilizer industries. It was also recommended that potash in Jordan be exploit-
ed, that an Arab Union of fertilizer producere be established, and that a specialiged
Arab institute for the fertilizers industry be urgently established.

Part II of the paper briefly reviews availability of fertilizer raw materials and
fuel, and present and future fert:.hzer oonc\mption and produotion in Iraq, Jordan,
Kuwait, Lebanon, "mtar, Saudi Arabia, and Syria.

Part III of the paper reviews the experience of some produocing countries in the
region in the development of their fertilizer industiries, and the role of UNESOB in
their future development.

By and large, joint ventures have resulted in more effic;ent implementation and
operation of fertilizer plants in the region. Although a consideradble proportion of
fertiliger produotion of the region ies intended for export, marketing difficulties are
being faced and some producers Lave concluded long-term marketing agreements with
international firms, |

Perhaps the area where there is greatest need for assistance is that of training
nationals at all levels in the efficient operation and management fertiliger production
facilities, UNFSOB, in oo-operation with UNIDO and other UN bodies, could assist in
tho orguniut:l.on of regional or national training seminars and progremmes in the
various technical and economic diaoiplinu of efficient operation and management.
UNESOB oould also assist in the formulation and/or evaluation of plans for wulti-
pttioml co-operation and co-ordination in the development of the fertiliser and linked
industries. ‘ ’

|
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I. FERTILIZER COUSUMPTION AND PRODUCTION
IN THE REGION IN A
MULTI-NATIONAL PERSPECTIVE

To the majority of ocountrics in the region, agriculture is an
important seotor not only frem the view point of its contridution to
national inoome but also because the agricultural population represents
a substantial part of total employmont., There is also & rapid increase
in the mumber of people to be fed at higher lecvels of mitrition. Thero-
fore, the development and modernization of agrioculturo figures high in
the list of national priorities and fertilizefa aro recogniged as an
important input amongst the fivo inputs roquired to incrcase agrioultural
productivity, i.e. fertilizer, farm machinery, water, improved sced

varieties and pestioides.

Pxoluding the Culf Emirates and Shoikhdoms, the eight oountries:
Iraq, Jordan, Kuwait, Lebanon, Saudi Arabia, South Yemen, Syria, and
Yemen, comprising the UNESOB region, cover an aroca of about 3, 376,000
square kilometres, of which only about 175,000 l/ squarc kilomeiros are
estimated to be under oultivation, and of this area nearly a half romains
fallow at any one time, If water ware to bs mado available, additiomnal
largo arcas oould be brought under oultivation, although somo areas would
requirc large fortilizer inputs. The population of the area 1in 1970 was
about 33 million, and is projected 2 to roach 38.3 million in 1975 and
53,2 million in 1985.

1/ Inter-Country Co—oEeration for Agricultural Development,
anos llett, ESOR T.4/WP.3.

g/ gggioultural Development in a Regional Perspective, ULESOB (1970).
/.0.



The UNIDO Monograph on Fertilizer Indusiry }/ recommended that
developing countries set definite and inoreasing tarsets for fertiliser
consumption. Since the use of a given quantity of fertilizer will result,
within limits, in additional yield of agrioultural products, per oapits
fertilizer consumption becomes a sirnificant faotor for economic planners.
There appears to be a mignifiocant correlation between the low matritional
levels, the low rate of agricultural and economio dovelopment on the one
hand and the low per capita fertilizer consumption in most of the developing
world., Tho UNIDO monograph, therefore, suggestod that developing oocuntries
should plan for a per capita fertilizer oonsumption by 1975 of 10 kilogramses
nitrogenecus fertilizers, 5 kilogrammes phoaphatc‘fcrtiluorl, and 2,5 kilo~
grammes potash fortilizers. These per capita targots were suggested as very
rough minimum targots which would havo {0 be adjusted to the particular
situation of each developing ocountry.

These minimum targets and the 1975 projected population of 3.3
million persons indicate that the suggested total fertiliser consumption
_ for the reeion in 1975 would be 383,000 tons of nitrogenecus fertilizers,
191,500 tons of phosphate fertilizers, and 95,750 tons of potash fertilisers.

Exoluding the two Yemons and the Gulf area, the estimatod consumption
of fertilisers in 1968/1969 for the UNESOB ragion was as shown in Table I,

Table I. Fertiliser cogﬁg}%o? 1i 5og(‘)
countries of the Middle Fast
(1,000 tons)
Aotual Projocted Proposed minimus
consumption oonsumption consumption targets
in 12§8[1262 in 1974/1975 for 1913
¥ 44,870 85,755 300,000
P2°5 19,700 19,8% 150,000
X0 55 365 55 270 75,000

(a) Iraq, Jordan, Lebanon, Saudi Arabia and Syris,
Sources FAO Pertilizers Anmual Review (1969).

3/ Dooument No. ID/40/6.
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Thoe total nitrozenecus fertilizar oonsumption of 44,870 tons reprepented
only about 0,18 per cent of total world oconsumpticn in 1968/1969. The
proposed tarzots gor minimum fortiliser consumption in the sa®mo five ¢eo
countries arae shown in the Ahird oclumn of Table I. The seoond coluan shows
Ahe 1974/1975 oonsumption of thesa five oountries projeoted on the
assumption that the averago anmual rate of ~rowth in fertiliser oonmusption
whioh prevailod in these sountrios for each of the three fertiliser mit-
rients durine the four-yoar period 1964/1965 to 1968/1969 will oontimie to
prevail betveen 1968/1969 and 1974/1975. The projected nitrogenecus
fertiliser consumption in 1974/°91% smounts oply to about 28 per ocent of
the propqud ainimum target for 1975. In ordar to achievo the 1975 tarcet,
the anmal growih rate would have 0 increase more than throe fold. The
projeoted consumption figures for phosphate and potash fertilimers are
distorted as & result of the fuot that total oconsumption figures for the
two years 1964/1965 and 1968/1969 wore almost of the same rocnd tude,

The oil reserves of the Arad ocountries, in the Niddle Bast and ¥Worth
Africs, arc estipated to be between 55 and 60 per oent of the entire world
regerves, Over 85 per ocent of thoso Arab reserves are in the Middle Bast.
Compared to other regions in the world, orude oil produotion oosis in the
Middle Bast are oonsiderably lover ¥/ . The region is also rich in meturel
ges, It is estimated that more than one~-third of the proven natural zas
reserves are located in the Middlo Bant, Hovever, in 1968, oeuntries of
she Middle East vere flarinc betvesn 64 por cent and 3} per oent of their
protuotion. The {industrial utilisation of this oonsiderable wealth started
only recently. The fertiliser production capacity of the region vwill
inorease oonsideradly during the next two to three years. Nowgver if the

4/ e Development of Petroshenioal Industzies in the Riddle Wast
Region, UNRSUB.
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oountries of the regiow are to reap the benefits of any of their comparative
advantages, they [robably must insure that costs of production and marketing
are kept low in order not to waste their advantaiges on inefficient produo-
tion, inadequate maintenance and ineffective marketing.

The fertiliser production capaciiy of the region is summarised in
Table 11, There are three plants actually operating in the region, two
in Ledanon and two in Kuwait. The plant in Saudi Aradia Las started
production but is not yet fully operational. The plants under construo-
tion in Iraq, Qatar and Syris are at different stages of oompletion.
Most of the countriss are producing or will be produoing fertiligers
for export markets., Only in Lebanon and Jyria is a significant part

of national fertiliser production baing used or is indended for nationmal
consumption.

Table II.
(1,000 tons per year)
_ Sulp~ phos- 58P TSP Comp~
Anmonia Mitric Urea Amacnium Asmon- AmmOD= e phorie lex
aoid nitr‘t. ium h ii“
line- jun sul ph‘_soid acid r
stone nitrate te 1iser
xmqi/ 66 - 53 1 110
Kuwait 713 643 1%0 120
lebanon 22.) Yo 35°V loo 100 200 8)
cmex&/ 300 3%
Saudd
Arabia 200 kT3]
syriad 50 186 148.5%

MR

TOTALs1,329 186 1,391 22,) 148.5 310 580 100 100 200 &)

&/ When Basra Fertiliser Plant becomes fully operaticmal, late 1971 er early
1972,

b/ In 1972,

2/ Qutar Fertilizer Company Production facilities are sxpoctad toc booone
opsrational by the end of 1972.

5/ Homs plant is expected to reach 50 per cent of capacity by the end of 1971.
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In an effort to examine possibilitios. for regional co-operation,
tho Industrial Dovelopment Contre for Arab Statoes (IDGLS) was recontly
directed by its Board of Dirocctors to undartake a study on the status of
tho fertilisors and potrochemionls industrios in tho Arab countrios, and
tho potonticlities of co-oporation and oo-ordination amongst thom. The
ltudy on tho fartiliszors industry was comploted and tho report published
in August 1970. It roviowed the prosent status of the industry in 12 Arad
oountrios and Qatar. The gtudy also projeotod fertilisers consumption
and production for the years 1975 and 1980, Tho IDCAS projooiions for somo
of the UNESCB oountrios are roferred to in part II of this ropori. Tho

main findings and rocommendations of tho IDCAS study may bo sumnarized in
the following:s

(1) The study conoluded that all Arab countrios (North Lfriban and
Niddlc Eastorrn) wore not importors cf nitropuncous fortilisors in 1968.
Put this situation is axpooted to chanro radically by 1975 whon tho Arabd
ocountrics may bo exportins as muci s ono million tons of nitrogoncous
fertilisers., In 1968, only UAR, Kuwnit and Lobanon werc producing
nitrogoneous fortilisers. Tho 1975 and 1980 consumption of nitrogoneous
fortilisers of tho UNESOB oountries was forooast to de 132,000 tons and
201,000 tons respoctivoly;

(2) with regard to phosphate fertilisers, tho study found the Ared
countries 10 bde not oxportors in 1968, Tho surplus availablo for export
is expeciod t0 reach about 750,000 tons by 1975. In 1968, there were five
Arad ocuniries producing phosphate fertilisaers: Moroooo, Algeria, Tunisis,
VAR and Lebanon. The UNESOP ocountrios consumption of phosphate fertilisers
19 expeotod to roach 79,000 toms in 1975 and 58,000 tons in 1980

9/ Algeria, Irsq, Jordan, Kuwait, Lobunon, Libya, Morocoo, Beudi,
. Aredin, Budan, Syriz, Tunisia and UAR,

[oao
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(3) no potash fertilizors are boing produced in the Aradb oountrios
althduah at one time production in Jordan was contomplatod. The study
forecast total potash fortilizor consumption for the UNESOB ocountrias in
1975 to be 11,000 tons and in 1980 18,000 tonsy

(4) the study urged Arad oountrics to enter into long-term agreoments
botwoen thomsolvos onabdbling oountrios with a demand for fortilisers exceodir
3 thoir national production to ‘seoure supplios from thosoc Arad oountries
possossing rav matorials, fuol or other comparativo advantages in the pro-
duotion of fortilizors. Tho supplying of liquid ammonia by tho latter
vountrios to othor Arab countrios for the ostablishmont of national forsi-
ligor industrios was also to bo considored;

(5) Arad countrios should onter into joint venturos for the produotic
of fertilisers with duo regard being piven to the oonoupt of production
specialisation by those naturally ondowed countries;

f (6) serious steps should ba taken to rovive tho projoot for exploitin
potash in Jordan; and,

(7) an Arab Union of fortilisor producers should bo established to,
inter-alia, co-ordinato marketing.

A A P T o i

Barly in 1971, a Sominar was organisod by IDGAS and hold in Kuwait,
The Beminar mado somo important rocommondations inoluding a rocommondation
for the urgont establishment of a spooialised Arad instituto for tho fer—
. K tilisors industry to provide documontation sorvioos, undertake toohno-
| esoonomic studies, and assist in tho training of personnel, The Bominar
aleo endorsod the ostablishmont of the Arab union of fortiliser producers.

Intra-rogional trado in fortilisers within the Middle Bast has 80
far been limitod. EHowevor the two producing countries in the region,
Ledbanon and Xuwait, arc prosontly oxporting fartilisers to other countriocs
within tho region. In 1969, Lobanon exportcd phosphate fortilizors to
Syria, Jordan and Iraqs and Kuwait oxported in the samo year nitrogenecus

/foo
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fertilizors (ammonium sulphate) to Iraq and Saudi Arabia, A broakdown of
tho exports 6/ in 1968/1969 shows that Kuwait oxported 59,800 tons of
nitrogonoous fertilizers as urca and 15,000 tons of nitrogencous fertilisore
as ammonium sulphato. Thae total quantity of nitrogonecus fertilisers
importod &/ in 1968/1969 as ammonium sulphate by the throe major usors in
tho rogion, Iraq, Lobanon and 8yria, was 11,130 tons. Urea was importod
only by Syria (920 tons of mutriont). Availablo data did not mako it
possihle for this analysis to bo carriod muoch further, but it would soom
likoly that a dotailod annlysis of fortilizer roquiroments of oach oountry
in the rogion would help oonsidorably in idontifyinz thoso fortiliser ncods
which oould be satisfiod through intra-rogional trade., Such an analysis
should also oover tho Arab countrics of North Africa as woll as othor
noighbouring oountrios in Buropo and Asia,

§/ Bourcor PA Pertiliscr Ancual Roview (1969).
1/ Sources FA0 Fartiliser Anmual Roviow (1969).
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II. 3RITF REVIEY CF FERTILIZSR CONSULPTION
AND PROTUCTION IJ SO COUNTRITS O
THE REGION

I e

AvailahiligLof fertiliwer raw materials and fuel

Me crude oil regerves of Irag are estimated to amount to 3,700 wmillion
tons. Lctual production in 1.5 was 74 million tons. The catimated reservcs
of natural gas are 566 billion cubic metires, with production in 1.60 at 5.4
billion cubic metres. Although natural sulphur and phosphate rook are kaown
to be present in Irag, no estimates ol reserves werc available., Howusver,
120,000 tons per yeer of sulphur arc being produced trom nctural ges. In
1470, Iroq hed a refining onpacity of 115,700 berrels per calondar day.

Fervilizor production copacity

e first ~nc only fertilizer production unit in Ireq, the Basra lertilizer
Plent, storted its first tricls in March 1.71. The coatracts for the con-
gtruction of the plant wer: signed in October 1L67. The ono-stream ommonion
section hac o capacity of 200 tons per day, using Numcila natursl ges (sweet
ges) which is pipod over o distonce of 36 km. ot 20 ctmospheres. fThe aximua
sulphur contunt of the gos is 10 - 15 ppm.

The one stream ammonium sulphctoe seciioun hes o cap.city of 420 tons per
dey and consumes 105 tone of gulphur per day. Tlemcntal gsulphur from Irog
and Yusoit is used. 325 tone of sulphuric acid is produccd per day using
the contcct proouse at cimosphoric presaure, ond venndium oxide as o oatalyst.
The plocat has two sulphuric ocid sterage tonks with a ccpacity of 1,000 tons
eooh. Direct ammcnic ig used. Crystellizcrs are uscd inntcad of scturntors

end thercforc tho ammonium sulphate quelity is geod.

The uren section has & crpoeity of 140 torz per dey and its rosctor
tcupcraturc is 115°C et o pressurc of 255 atmosplicres. Crystallizers arc

used {0 roduce the biurate conteat to 0.5,
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The Basra plant has its own services and utilities and prcsently eomploys
about 300 persons, but total employment is expected to inoresse to 800,

As Ireq is reported to be using little urea, most of the plants’ urea
production is intended for export. The relatively cheap cost of production
resulting from low cost natural gas and sulphur is expected to ensure the

scle of the plants’ produotion in export markets.

Future plans

The Hational Industrial Minerale Corporation of Irag ia presently
investigeting o Project for the construction of a triple sup.rphosphete
plant with a cepacity of ebout 150~200,0CC tons Per yorr using local phosphate
rock. Construction is not expected to start, however, befors 1.75/16. There
huve also bgen proposals for the éxpansion of the Basra Fertiliser Plant.

Consumption and production of fertiligers

Tablo ITI shows the consumption of the three main fertilisers during tho
years 1964 65 to 1968/6.. Tetimates of fertiliser consumption and produotion
in the ycare 1975 and 1,80 are also shown. '

¥ Table IIT, Consunption and production of fortili {
(notric tons) , N
L f!§§:§%§;
1,68/ 1Y% 1¢

L64f5  Les/e 161 1,61/8
N Consumption 2,271 2,622 4,750 6,35 6,837 50,000 80,000

A

Production - - - - - 50,000 25C,000
P205 Consumption 386 818 1,71, 2,68 2,520 4,000 7,000
Production =~ . - - - - - 70,000

K,0  Consumption 306 3 225 25C 53 3,000 5,000

pﬂ)d\lotibn - ‘- - -' - - -

| Source: 1,64/65 - 1.68/6. o Fertilisers annual review (1.65)
; 1.75 and 1.80 IDCAS estimatos




Te cverage ennucl rotes of growth during the four-yeor period 1,64/65
to 1 66/6. and during the six-year period 1:68/69 to 1,75 are shown ia
Teblc 1V, | |

Teble 1V, hvercge ranual rates of growth of fertilizer consumption in Ireq

£64/65 1,68/6¢
to to
1,€8/6 1475
(por cent) (per cent)
N 32 35
PO €0 8
K20 35.%9 - 330

The population of Iraq in 1070 waa 5.5 million ead is projectods-/ to
reach 11.24 million in 1675, and 16.0 million in 1985. Tho suggested
per copita minimum fertiliser consumption targetl figures for the year
1475 werc used togother with the 1.7% population figure to celculate total
target figures for fertiliger consumption in Iraq ia 1.75. These targot
totals aro: 112,400 tons of ¥ fertiliscrs, 56,200 tons of 9205 fartilisers
and 20,100 tons of K0 fortilizers. The estimated Nitrogen fertiliser
consumptioa in 1675 is less than helf as much as the suggesicd minimum

targot for 1975.
JORDAN

ity of fortilisor raw meteri and fuul

Although Jorden has no oil or natural ges, ite reservus of phosphate rock
ere ostimatod at 270 million tons with production in 1568 emounting to 1.0
illion toms. With regard to potash, Jorden has an estinatcd 42,000 millios
tons of salt water, but no production is being undertaken at present. Thoere
is obe refimery in Jordsn with s ospacity of 330,000 tons per yoar using:
orudo oil from Seudi Arobia.

8/ Agrioultural developwent in & regional perspeciive, UNESOB (1;70)

[ooo




Pertiliger production cmg ity

Although, at present, no fertilizers are being produced in Jordmi, Y
projoct is under study for the establighment of a plant to produce 200,000
tons of triple super-phosphates.

COnnumEion of fertiligers

Tablo V shows fertiliger consumption in Jordean for the Years 1564 to 1:68.

The IDCAS study estimates of conswnption in 1975 and 1980 are also shown

in the table. The consumption of fertilisers in Jordon would appear to be
quite lowv, The IDCAS 1975 estimate of N fertiliser consumptior is loss
than one sixth of the minimug suggested target for 1575 (the projeoted 1575
population of Jordan is 2.64 mi1lion and the per oapite target is 10 kgs.

K., 1.e. o total of consumption of 26,400)., The avorage annual growth reto
of fortiliser consumption during tho four-year period 1464~1568 was:

9.3 per cent for N foertilizers

3.6 per cent for P205 fertilisers

=29.7 per oent for 220 fertilisors

If the adove growth rates for nitrogenous and phosphate fortilisurs arc
usod to projeot the 1.75 oonsuaption figures, the latter would amount to
about 3700 tqna of # fertilisers and 1520 tons of on_s fortilisers. Those
oonsumption figurecs closely approximate the IDCAS study estimates.

Table V. 11iger soseusption o Jo
(metric tons)

1464

N Consunption
- Production
’205 Consumption
Production

Kaﬁ Consumption
Production

Sourocos h‘.o Pertilisers Annual Reviey (1963)
®  Unofficial figures
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4dvoilabili ty of fertiliger rav materials and fuel

The orude oil reserves of Kuwait amount to 9.5 dillion tons. Production
in 1969 was 120 million tons. Natural gas reserves are estimated to de -
940 billion cubic metres, with produotion in 1969 amocunting to 12 dillion
oubio mesres. The refinery ocapacity of the three refineries operating in
Ruwait is 489,000 2/ barrels per calendar day. ‘

Texpiliser produotion oapapity

1. walt oal Mertiliser C K

This ompany was eetablished in 1965 and the plant insugurated in 1967.
The fertiliser complex is located at the Bhuaibda industrial area and
_oonsists of four operating plants:

= 1iquid Ammonia plant with a oapacity ofs 400 M.Tons/day
= Urea plant wvith a oapaoity ofs 550 M,Tons/day
- Ammonium Suiphufo plant with a ocapaoity ofs 500 N.Tons/day
~ Sulphurioc Acid plant with a capacity ofs 400 M.Tons/day

The entire production of KOFC is intended for export. Its poﬁoﬁon
and export in 1970 are shown in Tadle VI below. KOFC has been exporting
nitrogen ferdilisers to some 36 o  intries in the M1 idle Bas3, Asis and
uru;, but the main marksting area ocovers the oountries bordering the
Bastern Mediterransan, Red Sea and ths Indian Ocean.

Produotion Rxports
Mmoniwm Bulphate 71,200 63,670
Urea 1629 290 1”9 336
Iiguid lmonia 119,600 -

Sulphuriec Aodd 57,820

Y OPRC Amwmal Statistiosl Duiletin (1970) '
- b ‘- | /ou
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2. The Petrochemical Manufacturi Com
w

This company is oonstructing a second nitrogenous fertiliger complex
in the industrial ares of Shuaiba, ~lose to the Kuwait Chemioal
Pertiliser Company (Kcre).

This complex will comprise four main units;

Two Ammonia units, cach with g capacity of 880 tons/day; and

two Urea unite, each with s capacity of 700 tons/day.

All these units wers 8upposed to have started production by Pedruary
1971, It is cstimated that the production of one ammonia plant would de
sufficient to mest the needs of the two ures Plants. The production

of the second Plant will bve exported. The estimated oosts of thiws ocomplex
is about 80 million U.S, dollars, ' ' -

Cmgtiﬂ of fortil;_ 26rs

There is very 1little agriculture in Kuwait and only about 0,108 of
the total area of the country, whioh is 17,000 aquare kilometres, ia
under oultivation, The present consumption of fertilisers 1-,' therefore,
insignificant, However, the Government has in progreas, a mumber of
vater and soil survey projects whioch could oonsaderably inorease the
demand for fortilisors if Positivo rosults aro schievoed,
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LEBAJON

4vailedility of fertilizer raw materials and fuel

In contrast witk most other countries of the region, no fertiliser
rev materials or fusl are availadle in Lebanoa. Nowever, there are two
refineries in the country with s total orude oapacity of two million
tons per year. DBoth refineries import crude cil from Ssudi Arabis and
Iraq. Plans are also being discussed for the oomstruction of a third
refimezy.

Iertiliver produotion cepeolty
| Mere are two fertiliser plants in Ledanon:
(1) The Lebanon Chemioal Company (LCC) s & privately owned
nhrﬂtn with an anmual rated production capsoity ofs
100,000 tons Phosphoric acid
100,000 tons Single Superphosphates
200, 000 tonl Triple Superphosphates
350,000 tons' Sulphuric Avid

h LOC imports its rav materials from Prance, Jordan, Ireq and

Tunisis, and sxports over 80% of its production. Its facilities were
conmissioned in 1969.

8 %o Ve reached in 1972
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(2) The ESSO Fertiliger Compeny is a joint vemture betwoen ENSO Company
and a group of lebanese businessmcn. tg rated amnual production capacity ie:

Lmmoniua Sulphrte (217a) 30,000 tone
Lamonium Nitrate-Limestone (26°W) 22,300 tons
NPX £3,000 toms

In 170, the plant operated ot about 50-55" of reted capacity 1a spite
of taxiff protection. Sulphuric acid and superphosphates are previded W
1CC, vhoreas ammonis is imported from Greece. 1550' fertiliser produo-
tion s geared to supply the wido rangc of mutrieats which the variows
types of Labonese soi) require. . clay contiag agent, whioh s produced
looally, iw umed to caot cach fertiliser granule, therehy maintaiaing 14s
stability over long periods of time. Hoavy duty plestic bags arce weed fop
begging in order o keep the fertiliser air tight.

Ccm-unggion and g;gguct;on of muu.gn

The oxpected rato of annual grovth of fertilisor consusption in Lovanen
i3 about 5, Howsver, a rapid incrvase in fertiliser sonsumption 10 ecrtain
to tako place when the Litani irrigatiom Project is oempleted in about
5 - 10 yoars. This project is expectud to incresse the irrigated aree Wy

about 50.. Tablc VII shows comsurpiion figures for the yeare 1564/63 o 1 €0/6)

Estimates of consumption and pioduction for tio years 1575 and 1. 80 wre

taken from the IDCLS study. For comparison purposc , the suggested mintim
consumption targets for 1975 are alsc shewn ia the toble. The 1070
Populction of Lobenon wos 2.6 million nmd is projucted * te reash 3.0
million in 1675.

* Agricultural development in a Tegliemal perepoctive A0S (1,70)

lou
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Availcbilit;.of tgrt;nur Iew moterials and fuel

The estimotes orude oil reservos of Qetar amount to 683 million metrio
tons. Current orude oil production is about 55,850 cubic metres per day.
Asscoictod natural gos resorves in tng country are ostimoted to be about
1370 billion cubic metres with curront production at the rate of 11.7%
million cubic metres Por day. .he refinery capacity of Qetar is (80
berrels per dey.

Fertiliser production ocpaci ty

The only fertiliger production faoility in Qatar, the¢ Qasar Fertilisor
Company, ie presently undor construction., ifhe conpany wes incorporsted
in Qater in 1565, Ereotion of the plent wao started in 1571 ana oompletion
is schuduled for April 1072, The Plant consists primarily of a proocess
section for the produotion of 00 mutric tons Per day of camonia and 100G

metric tous per day of uron. Of the antiy outpus of smmonic, 570 toms will
be usod in the urer Proccas seotion for the production of prilloed urea ond
the Temainder will be stored in liquid form and oxported in bulk. It i
expectod that oo-ullicninc will "'-tm in tl;c 2nd 'qu.u-tor of 1,72 and that
the ommonin section will opcrate ,'g.t full oapaéit'y a short time therenftor cad
8o urea section in the last querter of 1,72, |

The plants! production is intended entirely for export end c long ter:
Ranagouont and marketing ogreowent bos been ooncluded with 2 Riropoag firm.

ion of feptilize

o oonsusption of fertilisers in Qatar 1 insigniticont, but the
production of altrogunous fortilisors




SAUDL ABABIA

Availability of fertiliser rav terial and fuel

The crude oil reserves of Saudi Arabis are estimated to be 149
billion barrels with production in 1970 at J. 5 million barrels per day.
lotiutod reserves of assoolated and non-assooiated nutural gas anount
to about 1133 billion oubic metres. Production in 1970 amounted to about
54 million oubio metres daily, 607 of which was flared and the rest
uunud. Although the country has oonsiderable ore reserves of phosphate,
pyrite, gypsum and other minerals, none eof these is being exploited.

rtiliser produotion oapacity
The only fertiliser producing oompany in the oountry, the Saudi

Arabian Fertiliser Company (SARCO), wus formed in 1965 as a joint venture
between Petromin * and private investors. Total investments in the project
exoeed UB: 44.5 million. Plant construction started in 1967 and was
completed by the end of 1969. The plant's sulphur recovery unit has &
.cnptoity of 3% tons of sulphur per &ay. The ammonia unit is designed

%0 produce 600 tons per day. The plant has one of the largest urea units
in thn world with a design capacity of 1100 tons per day. The single
stresa plant first produced smmonia at the end of 1969. BEowever, the plant
has not yet dbeen brought into stream, '

Niture plans

At present, the Ssudi Arsbian authorities are not planning to expand
the BAPCO facilities, Plans to construct a sulphur recovery plant have
been sbandoned for the present time, mainly becsuse of recent changes in
the international prios ef sulphur, However, studies are in progress for
the utlisation of pholphlto rook for the developnont of a pholphato ferti~
liser industry. Also under astudy are projects for the mining of magnesiua
for export markets and for tho evaporation of ses water to produce potash,
sagnesium, chlorine and salt.

/.O'
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] oiuul Petrolam nt Rineral Organisation, Saudi Aradis.
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Consumption and production of fertilizors

Table IX presents fertilizer consumption for the years 1965/1966 to
1968/1969 as given in the FAO 1969 Fertilizers Anuual Review. The table
also shows the consumption figures for 1975 and 1980 as estimated by the
IDCAS study . A column has been added to show the 1975 fertiliser
consumption target caloulated on the basis of the estimated 1975 population

figure and the suggested per ocapita torget minimum fertiliser consumption
for 1975. 'The population of Saudi Arabia in 1970 was estimated at

5 aillion and ic expected to reach 5.84 million in 1975 and 7.91 in 1985..
It should be borne in mind, however, that fertiliger consuaption figures
i given by other sources vury oonsiderably from those shown in the table,

Table IX - Consumption and production of fertilizers in Ssud ATabia
il .

(metric tons)

i 1965/ 1566/ 1967/ 1968/ Suggeuted IDCAS

1966 1967 1968 1565 minimum estimates

i fortiliger 1'9'7'52—!1'5&—

i consumption

targets for

. v Consumption 2,853 5,119 1,000 1,000 58,400 5,000 8,000

g Prduotion - - - - - 160,000 160,“)0

B > Conmumption 2,464 3,124 1,000 1,000 29,200 1,000 2,000

f o Consumption 1,199 1,909 1,000 1,000 14,600 2,000 3,000
Production - - - - ‘ - - -

I o

Source: %33256{ 1966/67, 1957/68, 1968/69 FAO Pertilisers Annual Review

1957/68 and 1968/69 figures are FAD cstimates),
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SYRIA

Fertiliger rav matorials and fuel

Although oil wus first diascovered in Syria in 1967, produotion iid
not start until 1968. Crudec oil ricerves in the Syrian irad Republic
amount to 1133 million oubic metres of whioch 388 million cubic metres are
| utilizeable. 1In 1970, actuul production was 4.8 million cubio metres, It
is planned to produce 15,0 million cubic metres in 1975 and 20 million ir
1980. The natural gas reserves amount to 3.2 billion cubio metres,l 95
of which is presently being flared,

Deposits of phosphate rook are‘ estimated at 97 million tons, but no
production is being undertaken ot present. There is one petroleum refinery
in Syria, «t Homs with a capacity ef 2.7 willion tons.

Fertilizer production capacity

There is only one fertiliszer production plant in Syria and it ie
nearing completion at Fows uand is expected tc start production irn September
1971 and reach 50% of capacity by the end of 1971, Initial studies for the
plant were started in 19€1 but contracts were not conoludod until 1965, and
the plant was expected to be completed in 1969,

The plant will utilize Napthe from the Homs refinery., The nitrogonous
fertilizer complex corprises a 150 tors sor day (50,000 tons per ye.r)
amponia unit, and nitric acid and ammonium nitrate units, The ammonia
plant is bdased on the Naptha atoam scoforming procesas,

Future plans
The Govermment of the Syrian Arab Republic is planning to establiwh

a plant for the prcductior of 100,000 tons per yeur of triple superphosphates
at Homs ncar the anitrogen tertiliser couplex utilieing rook phospbate from
Palnyre, Thios plant is planned to go into production in 1974,

[ooo
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Conguiption and production of fortiligers

Table X whows fertilizcr consumption figurcs for the yoars 1.64/65 tc
1,68/6¢. During this four-year period the consumption of nitrogenous
fortiligors increascd at an everage annucl rate of sbout 15.6/. The ratc
was 11.4," for phosphate fortilizers and 45" for putash fertilizers. ablc
XI shows two estimetes of consuption figures for 1675 and 1980. On the

o basia cf & projected population of 7.153 million in 1975 and using the

| por copite minirum target fertilizer consumption figuros, totrl suggestcd
minimun fertilizer consumption figures were calculated and are also shown
in table iI. The 1475 IDCAS cstinetes imply an tvoregc onnual conswaption

| growth rate, over consumption in 1.68/6 of 22. for nitrogonous fortiliscrs

f' 33% for phosphato fertilizers and 64" for potrsh fertiligers.

1§ “eble X Consumption of fortiliger in Syria 1464/65 - 1506/69
(actric tons)

bk 1064/65  1.65/66  1:66/61  1.67/6n 1068/6:
i N Consuaption 12,008 12,651 4,654 16,512 21,607
f Production - - - - -
! Pyl Comswiption  4,33¢ 4,435 4,770 5,525 6,680
; Production - - - - -
K20 Censuiaption 242 148 33 1,163 1,078
Production - - - - -
w

Source: 10 Fertilizer Annunl heviuw (1664)
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Table XI. Cons jon and production of fertilizers in Syris
En :E'ZE E _I_EE

(metric tons)

ST W TR L

minimum Expert's estimates Expert's Estimates

target estimates estimates
¥ Consumption 171,53 58,000 50,000 121,000 80,0
P2-05 Consumption 35,7¢5 28,000 20,000 67,0 0 W, C00
Produotion - - 210,000 21,000 210,000
K0 Consumption 17,88C 12,0C0 1,000 35,000 3,000

Production - - - - -




IIT. THE EXPTRIENCE OF SOME COUNTRIES OF THE UNESOB REGION
IN THE DEVEILOPMENT OF FERTILIZER INDUSTRIES AND
TEE ROLE OF UNESOB IN THEIR FUTURE DEVELOPMENT

Fiannigg and imp;oncntation of fartilizer plants

Operating plants in the UrESOB region do not seeln to have met with
any serious difficulties in the construction and putting on stream of their
production facilities, This may be partly ﬁftributable to the faoct that
theae‘plants are ventures owned jointly by nationals and foreign partners
possessing considerable know-how in the field.

Of the three plants presoently under construotion, one is a Joint
venture between the government concerned and experienced foreign firms,
The nocessary priorities in all aspeots of the implemontation of the projeot
have been given by the government and tho managemont of the plant does not
expeot any serious construoction or start-up dolays.

However, the situation is quite different with regard to another
plant under oonstruction in the region, Althougk this plant was to have
commenoed production towards the ond of 1969, produotion had not yet started
in mid 1970. This delay is causing considerable losses not only as a rosult
of some equipment and personnol resting idle but also because of the con-
timuing im ort of fortilizers and the foreign exchange outlays, Implemen-
tation of tho project was assignod to three different contractors without
provision for an experionced and efficient co-ordinating body. Tho result
vas that some sootions of the plant werc completed and the guarantoes
connected with it oxpired while other sections were still under construction,

Anothor plant in the region first atarted production at the and of
1969 and reached 50 per cont of ures design capacity early in 1970, Sub-~
sequently mimerous prodblems arose such as power failures, inadequdte pro=-
cess ateam, cooling wator problems, and troubles with the subsoquent sulphur
removal unit and with the ocentrifugal oomprossors, Tho refrigeration syston

/000
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ijs of an extremely complex design ond difficulties werc also fuced with the
ammonia converter, The reason for thase difficulties is attributed mainly
%o the fact that the responsibility of the deesignera with regard to atart-
up supervision was not very olearly definod and difficulties faced by the
plant managsment with regard to faulty design end equipment are being taken
up not with the designers but with the multitude of manufacturers of each
individual piece of equipment. Morenover, failure ocouring now as & result
of small econcmies made at the time of design are costing large sums of
money for rvpairs and replanexonts.

The implementation of another fertiliser production facility in the
regicn was oonaidered by one of the national supervisory ongineaors to be &
podel oase of efficient implementation, Althouzh full capacitwy producticn
has not been reached yeti, toe 5 per cent coniingenoy alloaotion of funds
was never used. The plent wicrtod its first trials during the firat quarter
of 1971, 4Although no foreign partners participated in the ownership of this
company, wuccessful implemcntation so far seems to be attridutadble to the
proper so-ordination of the work of the contractors who were responsible for
erection and start-up. |

Although UNIDO oould provide, at the request of governments, tochnioal
assistance on om ad hoo basis to advise governments bty identifying problom
areas in the implementation plans of projects or by recomaending more
offective implementation techniques, Tequests for such assistance mwuci
necessarily be submitted at an early atage in tho 1ife of a project, UNBUOB,
by virtue of its prosence in the rogion, could assiat in the early evalua-
tion of plans and the tentative indication of the assistance needed from
varicus sources. In oc=operation with UNIDO snd IDCAS, UNBSOB orgunived in
1970 an Inter-regional Pfraining Workshop on the Implementution of Industrial
Projects and Related Systems. Me tralnin, workshop took pluce in Beirut end

was altendod by particifunts from several Aradb oountries.

Furthermore, UNESOB could, in so-operation with UF1DO, ot the request
of sovornnbntn, organize national seminars on implementation. Such a seminar
could be beld in the requesting ocountry or 4n Beirut and ocaald be designed

/DO.
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spooifically to deal with the implementation of tho speoific fertilizer
projeot proposed or approved for implemontaticn. Participants to the scminar
would be tho national personncl oxpcctiod tc bo involvod with any and all
aspoots of thoe projoot, Naturally, thc usofulness of such a training sominar
deponds to a largo extent on the timing for holding it and should proforably
bo hold befors the cortracts for tho construction of the proposcd plant aro
finaligod.

Produotion and zanagonont it fectidaser plamis

Little or no managomont probloms arc boing facod by oporating plante
in tho rogion, This is due firstly to tho fact that tho prosonoe of
oxperioncod foroign partncrs facilitatos tho identification of tho foreign
skills roquired and providos a sourcc of supply of such skills; soocondly,
to tho lack of artificial or short-sightod rostriotions on the omploymont of
foreign technologisis in tho countrice whoro those plants aro oporating.
Howevor, in somo othor oountries of the rogion, the problem of udoquato
managomont and production personnel is by far tho most orucial.

In ono country, the planning and suporvision of orection of thé
fortilizor plant was undortakon by ono organization, that was focponaiblo for
projoct planning and implomentation, but tho plant will be handod ovor to
anothor organiiafion to oporate it. This approach may giVO riso to the
practioc of blaming "tho othor organizat1on" for problems onoounterod and
can recult in sorious dolays and losses, Advorso oconsoquonccs could bo
groatly roduoed if tho managomont-organizatxon oould havo sharod, or at
loast boen offcotively imvolved in tho rosponsibilities of projoot plannin‘
and implomentation., The training of an adoquato muolocus ot national toch-
nioiana,ruuporvioorn and munagors requircs long periods of timo and should
bo adequatoly plannod for woll in advanco, Tho fortiliser industry is &
highly capital intonsivo industry with congtantly changing tochnologios.,
If maxisum usc is to bo mado of tho invostod oapital and of tho benofits
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cf technology transfors and disseminetion, thc largnst possiblo mumdber of
nationals should bo trained at all possible lovia.s roquirod for tho eofficiont
oporation ¢, fortilizor production units,

In tho casc of onc plan® in the rogion, only six nationals warse
recoiving training in inatramcntation, and a fuw othars in chemiocal ongincoring
ir a Burépoan country.

In enothor oountry within tho rugion, no provision was mado for a group
of oxporionood foreign tochnologists to ascist national managomont in tho
toc.mioal Operation of tho plant aftor oraction and start-up arc complotcd,
This has rogultod in tho unco-ordinated rocruitment of individual tochnioians
from all ovor tho world snd in managumont boouming too involvcd with brirgirg
tho plant into stroam to givo adoquato attoation to tho training of hationals.
Howevor, somo prograss was mado in training naticnale at lowor lovols of skilln
by using tho toobniquc of subdividing jobvk into smallor jodb units, This
toochniquo is werthy of furthor invostigation,

In co—oporation with UNIDO, and &t the roquost of govornmonts, UNEIDB
ocould assist in organising rcgional or national training sominars in solootod
fiolds rolated to tho operation of fortiliser production facilitios., UNEXD
could also aseist in the seleotion of suitadlo candidatcs fof oversoas teainir:
organised dy UNIIC or other UN Organisations,

)

Mazketire of fertiliser pyodmoti.n

. Mith regard to domostic consumption of fertilisors, somc of the
problal facqd by countrios of tho rogion are: difficulty of nducating
tm Jo uso tho op$imum coonomic quantitios of fortilisors, the low
pﬂ.oo.qf farn produqta,. tho snortago of orodit for fartilisor purchasos,
and the inndoquate ®upply of improved seod varietics.. Nost goveramonts of
tho rogion aro Valrod:' formulating polivice t0 doal with much prodloms,
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Tho govornmont of onc country in tho region has ocxtondod tariff
protocotion to a fertiliser plant producing for tho local market. Al though
protection inoroasod the company's share of the looal markot to 80 per oems,
tho compeny vas still operating at a loss. Tho advantages and disedventegos
of tariff protootion nood to de oarofully woighod in order to avoid the
protoction of inofficicnt oporations or obsoloto tochnolegios. UYBEOD oeuld

assist govermmonts, at thoir roquosts, in investigating individual oases for
proto.tion,

The diffioultios facod by fortilisor producors in oxporting fortilisers
inocludos compotition from othor suppliors coupled with fluotuatiens in werld
prices of fertilisars, and the high froight ratos.

Two of tho plants undor construotion in tho raogion have eomsluded
long-torm markoting agroomonts with world-known markoting firss. One sued
agreomont 1s for a poriod of 20 yoars, tho other is for 17 yoars., Tho Wik
of the produoction of theso two plants is intonded’ minly for oxport,

Anothor forsiliser oompany in tho raogion which is alse axperiing most
of its production has ostadlishod an activo marketing dopartaent with agonts
and reprosontativeg within or noarbdy potonsial isgorting eeuntriecs. Rowover,
the company 1is still faoing markoting prodloms decause of eredit facilitice
proviously extendod $o those importing countries which restrist the latter
oountrics' purohasos of fortilisors to tho erodit domer oountrics. Nrthor-

Mro, provailing froight ratos Jave put this sountiry's experts at a dip-
advantago,

It would scom mecossary that markot conditions should de thoreughly
invostigatod doforo plants are consirwotod with a viow ot only to detarmining
tho cconomio foasidility of tho projoct ut alse de doternine the preper sine
of plant and vhother %¢ stop production at an intormediate stago and masket
tho intorsediato products or procoed all tho wvay to ond-preduste.,
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Dver after the plante are in full operation, the nonstant monitoring
of world market pricea and other conditions is necessary in ordor to sucoess-
fully export fertilizers, Export narkete are of great importance to this
region with its wsalth of relatively cheup fertilizer raw matorials, and it
will necessarily require sometime for ocountriea of the region to familiarize
themselvens wvith the workings of the international market for fertilizers.
UNESOB may be adle to assist plants in the rogion by providing information
on so coss of data psrtaining to availatle demand and cupply projeotions or
by undertaking 0 amlyss future demand for specific ocountriss in the region.
Eowevsr, UNESOB's role in this rcspeot is obviocusly somewhat linited.

Tho Arad countries, in the Middle East and North Afrioca, have already
initiated steps whick may lead to soms co~ordination and co-operation in some
sectors of induatrial development., Ths fartilizer indu  try was ono of the
sectors selected at the earliest stagee for ocloso study and analysis with a
view t0 identifying opportunitiss for oco—ordination and oo-operation in the
devslopment of ths fertiliser industiy, The rsoommendations of the study
reeently ocompleted by IDCAS were summarised osarlier on in this respeot. The
specialised Aredb institute for the fortilisors industry may de loocated in one
of the oountriss in the UNESOBD region. This will enadlo UNESOB to work olosely
with the institute and meet whatever poiusible assistance noeds which may arise.
At the same time, in co-operation with UNIIO, and at the request of two or more
governments, UNBEOD oculd study and analyse the prospeots for development or
expansion of the industry in these ocountries. Foesibilitiss for intor ard
intre~industry linkage of the fertilizer industry with other industries offer
eouniries of the regioa specisl advantagos wvhioch require careful oconsideration
and study. Regiomsl plamning and oo-ordination in tho development of the
fertiliser industry oould lead to accelerating the developmont of a musber of
other industries. The advantages of reciorsl co-operation are not oonfined to
ssuntries vith small markets, substantial M -ecfits can also aocoruo to large
ecuntries,









