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PHOSPHATE ROCK: TRFMDS IN SUPPLY AMD DEMAND IN
RELATION TO WORLD FFERTILIZER REQLII;MITS-I/

by
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The fertilizer industry uses 85 per cent of world phosphate rock production.
Flemental phosphorus account: for most of the rest. 70 per cent of this phosphorus is
then converted to phosphorie acid, mainly for detergent marfacture. Thus, 1n 1364,
phosphoric acit alone accounted for “7 per ~ent of total phosphate rock consumption.

This vroportion 1s increasing rapidly, owlig to the trend towards nign analysis fertiliz-
ers. These now account for nearly 77 per cent of world phosphate rock consumption for

fertilizer manufacture, compared with 24 per cent 1n 1955.

However, the rapid, steadv growth of phosphate fertilizer consumption has slackened
significantly since })67. The increace in phosphate rock used in fertilizer production
between 1765/1970 was no more than between 1560/1365. The optimism of fertilizer manu-
facturers in 1765 was reflected ir forecastis »f phosphate rock consumption presented at
the first UNIDO fertilizer seminar. [his optimism resulted i1n a 60 per cen! increase in
phosphate rock producticn capaeity ratween 1965/1971, compared with only a 35 per cent

rise 1n deliveries. Much of tils increase in capacity occurred in USA between 1965/1967,
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and do not necessarily reflect thc riews >f the secretariat of UNIDO.
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nrecipitating world wide over-prodicilor @ derlining prices,

A ¥ YR o - [} |
Between 1,56/, Ul proausti.., accountlig for 12 per cent of the world total,
was 5 million tons mose than deliveries, Lecesgitating restrictions or output.  In 1)70,

this was less than in 196€.

Inevitably, this produced an export arive concerirated on western Turope, whoere Ul
exports have increascd by /(0 peo osout sinec 1)°9. “esteern ™iro, o takes 10 per cent of
intermational | omnhate rock deliveries, pastern Durope takes almost 20 ner cent. In

1y ;

addition to increeased U deliveries, the U%57 and west African producers have doubled
4rliveries to westernEurope betucen 1905/ )70, Thas coametition s diverted norti
African salen towarde easitern Turope. sroccy end Tunisia now oceount for 37 per -—ont

3

of deliveries to castern Furope (czcluting U332) and wesinn leliveries account for only

51 per nent.

Declining prices affected most produsers. U3 arports in 1)70 were worth 8 million
less than in 194%. HMorocean «liveries in 1)69 werc worth lees than in 1)65, despite
an increasc of 1 million tons in dcliveries. Tunisian foreigr evchange carnings from
phosphate rock sales in non-communist countriee are cxtimated to have decreased by 50

per cent since 1,55,

Consequently, phosphatc rock produccers in developing countries are increasingly
concerned to inrrove their position b manufacturing and crpoirting phosphoric acid and
finished fertilizers rather than hosphete rock. by 1J75, new erport oriented phosphoric
acid capacity of 1.3 million tons P?US is cxpected to be in operation in various develop-
ing countries. Some will go to India and Fhilippines. Yost v1ll be aimed 2t western

Twrope, half of it being located in norti Africa,

So far, nortt African phosphate fertilizer crports have not increesed an fast s
might have been cipected and still account for only 8 per cent of phosphat: rock pro--

duction.

Various techniral and economic cuperts of phosphoric acid production aml trade affect
the phosphate rock market. Apart from the propertics of individual phosphcte sources -

Fqﬁﬁ content, grindabilait:, filter:tLility, impuritics - thees include-
¢ Lot

a) Increasing size of plants and roducing companies, Hlalt .merican phosnhorice
acid nlants are over 190,000 tpe I.J., whercas cyer half the plants in Belgium,
¥rance, Netherlinds and Yest Germeny”are below 4G,000 tpa P,0.. As small plants
become less viable, the hope of north Africans wind others is that fertilizer
produccrs in western Durope; risillusiored with the return on capital invested
in this industry, will increasingly opt to import phosphoric acid. R
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Ratio of raw matcrials conts fto total maufactiuring oos! s proaier cooitind
requiremcnts, compared with singlo superpidsone’s, reduse this roio ot s
meke cconomies of scale and “he cost of latour and onitar more portant
works against developing ~ountrics where loczl markets 0 smell, freancd

is scorce, capital 1s relefively  icar and Cqoirmont repiacemeni Leoolow,

Sulphur remiirement: nuonphoric aclt roquires o0 oud 50 o o ocowt

per ton .0, than single suncrpivsphut.o.  Amnoniuan ohospectos

the e¢nd pf'oé.uc* and do not reducoe the toitur swippouy vovitremat,

pricc of sulphur becomes more immortent v roloclea (o tac! o R

liowever, sulphur i once morc :n abundanco, nrices  re low ond coue g oL Lo nmay
contirmic. Thig, too, works in fovoor of Lhe doveloped countries where, @ oLt tron

lesicn and the srebion Gulf, the  wiic of salnhur ie Laosted, The freight Lot
in totel deliveoros onl D le cost: ootmen rere ippertont vith 1w ond oy aiooaa,
This wlso anplica to phosphate root,  Nortk African oroducers, for @ xampl., are
adversely affectcd by & fall in freisht rotcey, bocause this wmakes o smalier differenceo
to landcd costs than in the casc of U9 dcliverices.

Preight ates have fluctuated considerabily in rocent years. Some of this ~on b
attributed to different vessel sizes. However, phosphote rock roquires covercd stora;o
in many countries, und cargoes in cxeose of 53,000 toru, which are now starting botwoen
USA and Japan, will require considerable co-ordination of diffcrent plant requircments,
probably bctween different producers. 'The cost of sccondary movement can more than off-
sct the gain from usc of the iarge vesscl, Thus phosphate rock importers may ve unotlc
to benefit from lerger vessel sizes oo much or 28 rapidly oo importers of other bulk
commodities. Ship operating costs arec rising very rapidly; and increcsed trancportation
costs for phosphato rock would work iu favour of the phosphoris acid tradey, clthougt

not necessarily on an inter-contincntel basis or from develuping countrics.

consumption ir fertilizeors reflect o neel for

Qecent vrojections of world T—‘?O

P,
phosphate rock production of JU/150 million tons in 1975 and 1°C, 1310 million tons 1n
1980. To this must be added tne rock reguiret for otuer indusiricl purposcs, stimoted

at 15/20 million tons ir 1775 and 20/';—"} million torns in 12700, Totel worli phonphit. rorck

requircments ore thercfore estimated os:

1775 1057120 million tons
1280: 140/157 million tons

A recent OECD forecast {115.7 million tene in 1375 and 154.4 midlion tons in 1764)
representing a 54 per cent increase between 1969/1975, mgy Lo Loo high, as preliminar:
results of o T‘-.-’A/ISMA survey of producticn capacity indicatce wn increase of only A7 rer
cent between 1969/1975, whilst a phosphate fertilizer consumpticn forecast by tno
Sulphur Institute envisages only a 32 ,aor cent increase irn this pericd, I the <

of western Furope, OICD figures offer littlc encouragement to thusc whe would export




phosnheric ecid or its products to this cred. ywever, wet process acid requirements
in western TFurope wre estimated to risc by €3 per cent between 196’9/1975, comparecd with
an incroame in capasity of only 74 peor cent. This would give on operating rate of Y6 per
cent for wostern Furope as o whole, und, moreover, some small plante may close. Thus,
imported phosnioric acid will certainly e olaying & part by 1775, but how big a part is '

at present difficult to determine.

In any case, puosphote rock surnly will zmply mect ev-n the higher levels of the
ranges indicated above., The OTND envisagoes world phosphate rock production capacity in
1975 as 113 million tons. More ceoutiously, the TVA indicates 121 million tons with a
further 17 milliom tons as 'indefinite'. Tnw relates wostl, to new potential sources
where considerable investment nag already bheen mada.  Wner prosrecis for the phosphote
fertilizer industry improve, these ncw sources will be progressively developed, Some
are definitely being developed, «.g. JSnanish Sahora, and there will be continuing pressure

n rock prices.

Greater uncertainty sorrounds the phoephate nining industry in 1971 than at any
previous time since the last world war. On the other hand, phosphatc rock producers and
their customers are increasingly inter-denendent throughout the world und should accori-
ingly make sorious attemrts to co-ordinatc tueir interests. Jtudies such «8 trose of

the TVA znd OTCD, wnd repregentative bodicn such wo [7., eaould serve as the vasis for

such co-ordinatio..
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Intioduction

Greater uncortainty surroundsthoe phosphate mining industry in 1971
than at any prcvicus ime since tlo lasti vorld var, Over-capacity
and over-production anong producces ouilside the U.S.3.R. and comnunist
Asia have led to severs prico competiition and a eeriovs loss of
earnings and proiitability. In 1969, thesc¢ producers exported

2/% more phosphate rock than in 1965 for an incrcase in earnings of
only 123,  These 1969 oxportis represented a 3% docrease in volumé
ovor 1968, but the decrease in value was nearly 8%,  Although the
volume of tradc recovzred in 1970, the price situation remains
unchanged, and this is particularly sorious not only for developing
countries like Korocco and Tunisia, whore phocphates (inoluding
fortilisers) account for 20 - 25, of total export earnings, but also
Jor private producers in countries like the U,S.A., whoro the extent
of governmoni support enjoyed by phosphate producing orgenisations

in somo developing countries and in the U,S.3.Re is not available.

This cituation is rcude..l w..se¢ by tic recuced prospeci. of the
.ortiliser indusiry in nany parts of the world and by ithe possible
rostriction of other indusirial plosphate uses as a result of

snvironmential protection controls.

In addition, thero is the natural wish of several prospective prod-
uﬁora, particularly in Spanish Sahara, Peru ani Austiralia, to begin
as coon as possible the elrcady delayed exploitation of their maasive
phosphate discoveries, in whiclh they bhave alrcady rnude subsiantial

investments,

Pinatly, there arc ihe prodblems created by the trcnd towvards the
production of fertiliser materials - purticularly phouphoric acid and
ammonia - at the sourcc of tho primary raw materials rather than furiher

. * - A .
towards the point of ultimate consumption.  For phosphate rack procucers

_ in developing countrics, the chance 1o maximise foreign oxchangoe carnineng




11

by making &nd cxnoriing puocphoric acid or its products — mono-ammonium
phosphailc for irimmcdizic usc, for exanple - is ccortuinly tempting.

The dangcr for «il concerneu 1o tact, thronsn lack n{ co-ordirution

and of apprecietion ¢ the [plerrat onnd si*nation, this major revolution
in the world fertiliser to. 2 vule we accompanied by arther deterior-
ation in pricos ana profitehilily = el Jeast arong the primary and
intermediate prodlac.ars ~ vhich would only increase the disiliusionment
which inventcrs of all aescriplion: currentiy feel with the fertiliser

industry.

Yet fertilisers coniinuae to ve vital in the alrugele to avoid starvation
and malnutcition, Tho massive growth in the quantities required is
indicated in various forecasts. 7t igo therefore cxiremely important
for all of us - but particularly for the developing countries with

high population dencities and growth rates ~ that the world fertiliser
industry should be restored as scon as possible to a stale of rcasonable
health and stabilitly, and thet financial resources should be used whore
they cdn be moct cconowically effective. Unforiunaiely, at the
international level the latticer rarcly happens, because political

faclors intcrvenc. The waight of these political factors is ueually
more difficult tc assess and accepd than the weight of economic factors
and is particularly strong in ihe case ol an industry as basic as the
fortilizer indvsiry. Yet the political obsitacles to the rational
international developiont ¢l the furtiliser industry 2scording to the
moot internationaliy cconomic eilocation of resources may often be

more excessive than would be the cuse if therc were a hetter apprec-
{ation of these cconcmic factiors. The prescent paper is presented as

a cmall contiribution towards a bettes aporcciation of the present
situation and procpects of the phosphate mining inductry. It
represcnls & personal view, not that of ISMA, and any opinions should

be attributed solely to the author unless otherwise stated.

Present world consumpiion of nhosvhate rock

The fortiliser industry uses 8Ys of world phosphate rock production.
This proporiion has not changed simificently in recent years. The
production of oclcmcntui phosphorus azcounts for most of the rcmainder,
and 907 of this elementa) phesphorus is converted to phosphoric acid

for a varicty of indusirial purpoges, principally detvergent manufacture,
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Figure I : World consumption of phosphate rock for fertiliser production, 1953-1970
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An estizated diviuion of world photphate rock econsumption im 1969 1is
given in Table l.

Pable 1 3¢ Yorld Pho: phate OCK Cenzomption, 1969

Li.lion tornnes € of
product total
a——
Pertiliser uses 2." [-TH Y
Pertiliser /rade phosphoric acid 25033 34.)
Single superphnipliate 22.%5% 0.5
Ground phosphate rock 595 T
Nitrophosphutes J.22 A4
Conosntrated superphosphates (a) 2.94 4.9
Other phosphate fertilisers 2.9 3.9
Yon-fertiliser uaca 32:33 1324
tlemental phosphcrus (b) 1.67 10.4
of which thermal phozphoric acid (5 70) (7.7)
Industrial grade vet-proress
phosploric &cid 2.)) 3.2
Other non-fertilizer uses 1.35 1.8
— —
Tot:l 73.085 100

(A) scoondary rock only

2714 -~

b) erxeludins suarntities uce! to nroluza feriilis
-t - r 4

ar grede resghorie aeid

Source ¢ ISNA Anmual Phosphate Rock Statictics, 1969 .,

It can bde scon from Tablo 1 that the production of phosphoric acid alone
accounts for over 3} million tonnes of phosphate rock, or 4% of total
oonsunption. This proportion h2s been incrooasing rapidly during the
last 15 years, mainly as & recult of the trend towards high-cnalyeis
fertiliczers requirin: phocrhoric icidulation,  Table 2 and Figure 1
illustrate this point. Hi¢h=analysic fertilisers now aceount for
well cvoer half the world corsunption of phosphate roci for fertilisor
manufacture, compared wiih only one quarter 15 ycars ago. LoreoveT,
because the USSR 2rl other cownaunist countrics continuc to meet rost
of their phouphute fertilicer reqnirencnts with sinzle superphosphate
and ground phosphate rock (in corron with nurcrouc non-coi:unist

countrica), the corrczponding projortion attributzdble to high-analysis

i




fertilisers in the non-corwnmict ~ountiries an & whole 15 much hirhor -
69 - and in Nortn America 'i2 ‘i~ure it S4.. Thiu trend m1ll cornlinue
rapidly during the procent 4o vi, , 0 tichs o vly 1n o e countrics vhere

single sujerphonphote 1= atill prudouinant,

Tadle 2 ¢ Torid rro- ! tg roecll ¢ ot er for fhptilicep rarmufanivre (a)
(million tonnes onﬁ)
Year For pmdu?timp 9? 1~ ) (v

8ingle supec 1o phate Niih~analycis Total

and grounl roct fertiliLers fertilisera
1955 6.3 (167) 2,0 (248) 8.)
1960 7.3 (663) 3.5 (324) 10.8
1965 9.0 (54) Tel (44%) 161
1970 8.8 (417) 12, (%9°) 21.)

(a) all figures include 10% estinited Jossec in rock handling and
processing,

(l) figures include small quantitics of loweanalysis materials, e.g.
fused phospbatea, diceicium phonphate, etc,

€0 t calculated from ISNA and YAQO anmual [fertilizer procduetion
statistics.

Demand for different sources and ‘rales of jhLosphate rock i3 thercfore
inoreasingly affected by the techrical rejuicerents and ecoromio
situations of phoaphoric aci¢ producersy znd thi.e are consideradbly
more varied and ocomplicated than thoce of the cingle cuperphosphate
samifecturers. These arpects will be diuscutced later. Heanwhile,
it is apparent that, in gencral, domand for phozphate roek is governed
largely by the growth of phosphate fertiliicr consumption. If this
fails to gcrow at the rate expecied by tho fertiliser industry or its
raw meterials suppliers, they are left in a difflicult situation. As
oan be seen from Figpure 1, the rapid, steady rowta of world photphate
fertiliser consumption, to which we decaze vo accustomed that we almost
began to take it for granted, has slackened significantly since 1967,
in common with fertilisers in gcneral. Tadble 2 chows tnat the increase
in 7205 in phocphate rock used in fertili~cr production vctween 1965
and 1970 was no more than the ocorresponding increase betwoen 1960 acd

1965.

The reasons for this reduced rate of growth in world fertilisor



oonsumption hive taen variou:.y awscrilzd to baw venther in como parts
of the worid, [00d +cuther 1. ebher par.sy tojether with the impaoct
of hi.h-yicllin: o avn v «'ies, Yoo 0. foiirn crchanee, inadequato
infractiructura., rai. ‘.. Leredd o asianie ents in developing
countrics, arnd the approuch ¢ o “'pwa rates of oprilcation on certain
erops in certain arcas of sestern Burope and losth Arerien. It is
intercstin: to ncte, howevrer, thet forcsaz's of tertilicer consumption
in 1969/79, precented at the tims 6f the 1lut UINIDO Interrepional
Fertiliser Seminer in 19¢%, veir mot ponecnlly too high (1) (2)e A
foreeast of phuspha.e reck consunption in 1969 was also precented at
that semiras (3), and & cowparison with actual con-umption in 1969 ia
given in Tabdle ).

Table } 1 Prosphate rock 3 forecast and nctual consumption in 1969

(willion tonnes produnt)

Region Foreoast Astnal
Western Furope 18,0 17.2
Bastern Burope andi USSR 255 16.4
Borth Amerioca 250 24.7
Oceania 4eY 3.6
Asia (a) 97 8.0
A{rica 3% 2.6
latin Ameriea 1¢3 le)

Total 7.9 73.8

(a) snedwding estinmaies for miinluid China, Korth Korea and North Vietnas,

Sources 1 ISUA Annual Vhosplate Rock Statiaties, 19623 IS¥A survey of
menbera' estirates of ration.. jhovpiate rogk oconsumption in
1969 {19¢%)y " kcomemiz Sursvey of hurope, 1963 (for E. Europe
and UstH forecinis), caicilations from rational lertiliser
tarzets,

In this case, the forecacst firures were, indeed, terorally too high,

particularly whore fovernment targets were concerned, as for the USSR,

It wac, horever, sta.ted that "the total of nearly €6 million tons ef

rock must te vie.ed more ax a tarret th.n a probadility” and that

"world derand for roce-pho phite in 1970 seems likely to be at least

70 million tense..a2rd thero is & €lear poasidbilily that it will de

in the rezion of €0 rill.on ton; or even wore.” The important poinmt
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Figure J1 : World phosvhate rock production capacilty, production, and deliveries:
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and consumption for fertiliscr production 1955 ;,1970.
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Figure 11} : 'U.S.A. - P wpnate rock production, deliveries and capacity,
1955 - 1970,
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Figure IV : U.S.S.R. - Phosphate rock production, deliverics and estimated
capacity, 1955 - 1970.
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here is that, unlike tne lutter ~tateqent and tho atove-mentioned
fertiliser forecasts, wrich were ini v.dual 1pprecintions of the

glotal situatior and were thorefure f-oe t¢ dircount *he over-optinion
of government tarcets ~id j-~‘vate ir ustiry by reference to the prolability
of resulting to‘als in the loba? cornlesty, the nhosphate rock forccacsts
in Tadle } larzcly represented the tu- of what individua! fovernrents
and private industrialirts actualiy thouzht would be achieved in their
own oountries, It was tasad mrinly on a world-wide survey of ISKA
meabers and the wnown targets of .he Communist countriese It is,
after ail, what individual, indeperuient investors think will happen,
which governa their inve. tment,

In fast, the over-opiimism of fertiliser manufacturers 5 years ago was
probadly less related to their asse:cment of the everall market than te
their hopes for their ovm individual market sharea, Phoephate rock
producers simply fellowud suit, 4Ac & result, world phospbate reek
preduction ecapacity rose from 71 million tonres in 1965 e 11) million
tonnes ia 197)1 - & 607 increase in 6 years, compared with orly a 3%
rise in deliveries., As far as can De ascertained, however, this
inbalance ocourred almost entirely in the non-Comaunist oountries,
where there was the sane (0. increase in capasity, but with enly 287
more deliveries, including ihe sudctantial tonnage new coing % Esctern
Burope and Chima. This situation of ever-surply will be ezamined in
the next seotion,

Jrosent world supply of rhocphate reck

T™he development of world phosphate rook productiion capacity, productioa
and deliveries zince 1955 is shown in Pigur~ 11, That of the three
leading sountries - U,S.A,, U...S.R. and Mtorocco - is chown separately
in Pigures 1II, IV and V. These three countrics continus to account
for nearly 807 of world produstion, 4s can be seen frowm Table 4.

Iadle 4 1 Proportions of world phosphate rock production attributable
$0 each of the main producing re_ion: in 126% and 1970,

1262 1210
£ s
u. 30‘0 4‘.4 ‘20}
U.S.8.R, 18.4 22.{
¥orocoo 16,2 14.

Other North and West Africa 8.0 T.7
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Table 4 - conliaued

B " —————

296 2970
< 4
i/ Gecar/Chrds wuas Tatand Led 4e5
Hear Fait Sek Jes
Others () S¢S 6.0
NO 100

{a) includes coulr tus for pain ara Ching, N. Korea and No Vietnam,

Jourceo o~ freaal Proornute dork Statistius.

Phe peeiod Drow 1957 1o 1955 wirt be considered a "golden ege" for the
phoophuto rock indust.y. Moi only was the growth oif production and
deliverics romarkably repuiar aud rapid - overaging over 89 p.te -

Wt prices ctoed higher at “ho cnd of the period than at the beginning (3).
Sulphur - that raw miterial on whiei the phosphate fertiliser industry
depends so heuwvily - was in chenp and abundant supply. Industrial
phonphate n1se was growin; even faster than fertiliser usey and the
prosperity of .he phosprate fertilizer industry soemed acsured, as the
world besame increaingly amr: of fertiliners 8 "ine spearhead of
agricullural devcloprent” in the firht apninst palnuirition and the
threat of fumine, The Lin? sermed »ire for cxpansion in the mid-1960's,
Omly the rerssibility of a sulplur shoriars scemed likely to stop the
regular trond - ane thit oo u w.lizcdly to trouble .merica which was,
aftes all, sitti- con 70 a° ' rurdts Briestone supply. Thus, with
coanlote luck of co-o. niilun Letwoe, the numerous com.anien and

ore nic1ilons fvalvel. vorid phostae e weck production capacity leapt
from 71 millio» tonner in 1964 to 91 millicn tonnes in 1967. (4)

17 million tenn~- of thin [0 million tomicd increase was in the U.S. Al
an? .hir reprecentad abent €00 of the entire U,S.A. production of 1965.
Row to dispoce of this emorwous increase became an inmediate and urgent
prodblex und has continued £o cver rince. The course of U,3.A. production
eapacity, production and delivcriss is shown in Figure III and Table Se

Torking at atout 107, of capacity ian 1945, the U,S. phocphats roek
operating 1.ts had decreucel to 747 by 1970. loreovar, tetween
1966 and 1Y70 production wi3 ? ailiion ‘onnes more than deliverles, or G

of total proiu-iien in th. s necr.od, meeans thiz and resultiug price

decreases into ~ccu.on', the vt rrofits of the UsS. phosphate mining
] [
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Figure VI: Yulue of phosphat: rock cxports of somc leading countries, 1960-7
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industry in 1070 ruct be very such less than in 1965, deczpite the
larger tonneoes Produc4isn hes had to be restricted and was less
in 1970 thun in 1800 nikewlce, hoge delivorics in 1970 vere

2 million wonves teu: «han in 19¢6.  Thir has been compensated by
inereased rrosis, wihioc have wizer by 5¢7 since 1965; but the
velue of these cxperts vas &8 mllion lesy in 1570 than in 1966
(seo Figure Vi)

pable 9 3 UeJeAe phivsiphie Tock produciion capacity, production and
deliverics ir 19695 and 1970,

(million tonnes pooduc) 1965 1970
Production capacity 26.8 459
Production 26.8 34.1
Deliveries 2645 33.3
of which home deliiveries 19.6 22.7
exports 6.9 10,6

Producfion as $ of capacity 100 14

DPoliveries as % of produciion 99 98

Expocts as % of deliverins 26 32

Sources "orld phosphaie fertilizer production capacities" by

J.R, Douglan and .4, Marre, T.V.A., presented to the

18MA anmal conierence, kay 137le ISMA Annual Phosphatie

Rock Stutistices.
Much of this exposrt effort has becn devotied to the {radi tional
battleficld ©f Jost3~n hurope. where U.S. exports have increased by
704 since 156%.  The oiher muin U.3. markets - Canada, Latin Americe,
Japan and South Korea — are wore protected fron competition fromn other
leading producers; particularly ioiocco and the UsS.S.Rey by their
peographical positicn and their cowmercial and political links with
the U.S.A. I+ is touce that Loroceo and Nuuru in particular have made
jnroads into the U.S. share of the Japancse market. This share has
fallen from 675 in 1955 to 60} in 1970, However, this decline is
relatively unimperiant wuen compared with the reduction from 545 to
4% in tne lorcccan chare of the much larger West European market

during the same period.

Western Europe accounts for about 46% of the international phosphate

roock trade, Fastern Yurove accounts for almost 20<%, and so Burope
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as a whole takes two thirds of this trade and, lying centrally between
UeSe5eRey UeS.As and Morocco, is inevitably the main focus of competition,
Table 6 shows deliveriers 1o Tostlern Zurope in 1965 and 1970.

Table 6 : Phoiphatc roc. '/ 1:rnwi ¢ oo t2mn Furope in 1965 and 1970,
(thousand tonnes product)
Country of origin 1965 1970
Morocco 1800 (549 g 8124 2435
U.S. A. 2350 é 165 4009 (224
Tunisia 1712 (1) 082 6%)
Togo and Sonegal 1181 &3) 2264 (13%)
U.S.S.R, 947 7%3 2015 11%3
Others 509 ( 3% 593 ( 3%

Total 14499 (100%) 17987 (100%)

Source : ISMA Annual Phosphate Rock Statistics

Tunisian exports to Western Europe have deolined dramatically in this
period, and the Tunisian share of this market has been halved. On

the other hand, the high~grade phosphate rock produoers of Togo, Sencgal
and U,S.S.R., have doubled their exports to this area. Thus the U.S.A.
wvas by no moans alono in reducing the market share of the North Africans.
Moreover, the trends shovm in Table 6 did not start with the great
increase in U.S. capacity after 1965 : they go back to 1946, when

North Africa accounted for 954 of Western Europe's requirements, with
U.S.A, and U.S,S.R. accounting for .:ly 4% and 1% rospoctively,

However, the success of UeSeldoy UsS.SeRe and the West African group in
Western Furope has had theo effect of diverting North African sales
towards Eastorn Burope. In 1965, Russian sales to Western Europe and
North African cales to Eastern Europe wore roughly in balance. In 1970,
the North Africans sold 700,000 tonnes more to the East than the U.S.S.R.
sold to the West. Between 1965 and 1970, international phosphato rock
deliveries to Eastern Europe rose by 2.8 million tonnes, and 1.8 million
tonnes of this increase came from Morocco and Tunisia. Thus the share
of thiec market attributable to these two countries rose during this
period from 19% to 37%, whilst that of U.S.S.R. fell from 65% to 53%.
This, of course, excludes the requirements of the U.S.S.R. itself which
continue to be drawn exclusively from domestic resources. Much of the
North African sale« to Eastern Buropo are, in fact, part of barter deals
which are Bai?/dopriva the North Africans of the opportunity of spending
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the rcspective earnings in the most efficient way, but vhich at least
provide outlets where none mignt otherwise be availuble without a
sipnificant price reduction. In any casc, the forecgoing ficures
seem to indicate that the U.S.%.R. jrefors the foreign exchange it
can carn in Western Europe 1o alicinative earnings in Eastern Europe;
and in the circumstances the barter deals are probably convenicent for

all oonccrned.

A8 shown in Fijure V, lMorocco did not expand its production capacity much
botween 1965 and 1969, although a substantial expansion was originally
planned for this period. This expansion is now rapidly taking place,
but the effect of iis delay was to protect Xorocco from the worst effects
of the over-supply cituation in America and generally throughout the
international trade. I+ ennbled Morocco to produce &% close

10 capacity, and for most of the period deliveries even slightly

excecd¢d production.

Nevertheless, the pressure on export prices resulting from U.,S. excess
oapacity, the Russian export drive in Western Europe and the rise of
Togo and Senegal, coupled with the failure of demand to rise as quickly
as somo may have expected, had a serious impact on the earnings of all
producers with the possible exception of the U,S.S.R. As shown in
Figure VI, the value of loroccan de.iverics was slightly less in 1969
than in 1965, despite an increase 1in deliveries of 1 million tonnes.

In the case of Tunisia, it was 26% less for a 20% drop in deliveries.
But if deliveries to Communist countries are excluded, then in this
period loroccan foreign exchange earnings for phosphate rock sales in
non-Communist countries fell by 10%, and in the case of Tunisia, by 505
It is small wonder that phosphate rock producers in developingz countries
are increasingly concerned to improve their position by manufacturing
and oxporting phosphoric acid and finished fertilisers rather thcn
phosphate rook.

This trend towards the establishment of export-oriented phosphoric aoid
and phosphate fertiliser production fecilities at or near the site of
raw materials productioa has already begun to gather momentum. The
major interest lies in the possibility of pcrsuading fertiliser manu-

facturers in Western Europe and certain developing countries to import




phosphoric acid raiher thin phe: shate roch ard 5L AT, Pho. horie
acid trade within Aiserica ic alrcady substlantial nri wall-ostabliched,
It is growing rapidly within Farope, particular'y in HSelpun, and the
Netherlands. Now zevera: new ~c-viaies have been 2reated in Lorth
Africa and the Liddle Bast syecificuily to expord phoaphoric acid.
This ic shown in Table 7. It indicaten that by 12,6 there could be
a total export capacity of over 1 million tonnes }'20' as pho.phoarie
acid from these plints, This woulld accouni for about 144 miliion
tonnos of phosphale rocity, or nearty ¥° ol the bresent world phosphate
rock oxport marketl.,  Other pluns muy possibly meterialise by 1976,
but the proportion of world phosphate rock trade likely to be displaced
by phosphoric acid bofore thon would secm t5 be rather small.

Table 7 3 Export-oriented phosvhoric acid plants.

Producers Start-up Capacity
(1000 tonnes P205)

Bxisting

Fertilizantes Fosfatados lMexicanos, 1969 370
Mexico,

Arad Chemical Industries, Israel 1971 165

Shahpur Chemical Co., Iran 1971 100

Indusiries Chimiques Maghrebines, Tunisia 1971 120
Planned :

Office Chérifien des Phosphates, Morocco 1974/75 330

Algeria 1975 198

Total 1283
Source s 0.E.C.D. (11)

Three of the new phosphoric acid plants listed in Table 7 - those in
Ifln, Mexico and Israel - are well-placed to supply the next largest
regional phosphate cxport market after Europe, viz. Asia. The
companies in Mexico and Iran already have contracis to supply India
and tho Philippines. No doubt the oponing of tho Suez Canal would
increase competition in this area.

Meanwhile, Jordan and Egypt have a natural advanta;e in the Asnian
phosphate rock market, shipping respectively 63% and 70% of their

1970 exports to this region. However, this still accounied for only




10,. of deiivcerico to ACiny Morocco wnu the Ui lae Ae tax 'n the ovirsiueiming

share - (JL = v in tuc core cf Me  tern Wuruple Throe ~uantries -
Janan, Chant unt Iroia - Lipors fr’ o ceatveries L0 Afiiae Yorocco

Al

accounte for th: bu.k of 4o . veric o Thonn, ~1¢*ov % its share of
this marknt hao alce bDeer decreasinsg,  As airoady mentioned, the

UeS. A, domimates the Jo,aresc markel, a.uhou'h ag vin with a decreaczing
share. The situation in India fhuctluaten cco ~ding to aid procurement
and foreign exchange availaliilitye In 1970, for example, the UsSeAe
scounted for 644 of Tmdla's gphosphato rock ikporis, compared with only

37:3 in 19690

As far as Australia and liew Zealand are concerned, the depressiom in
{nternational wool and wheat prices has Leon reflected by & drasatic

fall in phocphaie rock deliveries from a perk of 4.7 million tonnes in
1966 to 3.} million tonnes in 1970. In 1966, well over 1 milliom torn.c
came from producers other than the traditional sources of Christimas,
Ocean and Nauru islands., In 1970, dcliiveries from these other swurces
- painly U.S.A. and North and Vest Africa - were negligidblej; and Naurv
was able to ship 360,000 tonnes to Japan.

In Africa, there is now no single country which imports significant
amounts of phosphate rock. The growth of production in South Afriea
has made thie country more than sel.-sufficient. Home deliveriee »y
African producers have rison from 1.6 million tonnes in 1965 to 2.7
million tonnes in 1970, but over half thic increase has been in South
Africa, which nevertheless accounts for no more than 405 of total
Afriocan phosphate rock consumption. In other wordc, the rate of
growth in the developing African couniries has not deen so repid in
general. Despite offorts to luild up a phosphate fertiliser export
trade, the North African producers have raised home deliveries fros
950,000 tonnes in 1965 to only 1.2 million tonnes in 1970, accounting
for only 8% of their production.

In latin America, phospbate rock deliveriecs have risen rapldly froa
700,000 tonnes in 1965 to 1.5 million tonnes im 1970, but txo countries -

Brazil and Lexico - use 885 of these deliveries, and one country - U.8.4, =

is the sovrce of 845 of them.

In 1970, phosphate rock deliverics to and within the developinz countries
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of Latin Ameri u, Africa and o4 {nveicdir, 2unoumct Acia) amounted to
5¢7 million tonnea, conpirel with 3 will.on tonnes n 1505, btul this is

still only ™ of to:1l woric deliveries,

Jechnical ang «comonic wn v ul oo toae Gnad prowactien ard trade

As mentioncd previously, the demara ‘or diffcrent sources andt [rades
of phosphate rock .s increasiagly atiected by the technical and economic
situations of phosphoric acid produser., 1he ideul phoaphate rock
would include tne foilowang propertics
« 3t would have & hii k’?b‘) content, requiring s relativoly small
amount ¢l a.id to react it
A8 would be soft enouch and sufficiently finoly divided %o require
»o grimling tefore chemioal reaction and it would flow properly
rough handling and feed systema
1t would hove a relatively low content of the common impurities -

oxides of iron and aluminium, fluorine, and various orranic muterials,

The oxides of iron and aluminium rovduce the propertion of water
sd>iudle on

5 in the finished fertili.er and adversely affeot the
quality of the phosphorio acid, often necessitating the cxpense
of clarification, Pluorine is toxic and must be sorubbed out of
of fluents loaving the factory. Organic matter also advercely
affects the acid and tends to create foaming problems .luring
mamufagture
4% would .0. produz. .. ling .. the reactiion tanks and feed lines
and would produce phosphoric acid which ocould te easily, rapidly
and totally filtered away from the co—preduct gypsums and which
would noet dlock filter cloths,
There 18, of course, no such t\hang as the ideal pio.phate reck. Bach
faster is more or less important, depending oa the delavered cost of the
sosk, i1s use, the use of iis productz, the prececs tdopted and the cost
of other variadies such as sulphur, electricity, ete, Thus the ckoice
of & source of phosphate rock depends on a complex combination ef lesal
eircumstances. lowever, the treni tovardis phoapleric ascid and hich-
asalysis fertilisera, amay from sin-le superphosphate, has been accompar~
i1ed ¥y scveral other relatel trends rhich have affected the phosphate
roek sarket 1
a) Sire of plants and producin; cowpanies 1

Phe small cinesle superphoophate piant producing a fow thourand tornes
anmually is dierpoearing from most of tne 1nusti~iali «d countiries and
is being replaced by large jhosphorie acid plarncn, (00 -« 1000 t.p.d.




is nov contiuerscd a normul produclion cap:city for phesphoric acid plants

in north Anmerica, whercas 200 t.p.d. was thoupght very large 10 yeurs agoe.
Vergers witnin the ininetry have led to fevor end larper producerse
Consequent 'y, quantities ol phospha e rocl purchused by individuzl
conpenioez, whether grouped within a purchasing organication or not,
have been prowing larger, ana producers of fertilisers have greater
vargaining power and can alco benef{il from lower {rcights on larger
vessels. Also, in order to be independent of particular sources of
phosphate rock, fortiliser producnurs have often installed grinding
cquipment. In this ca:e, fixed costs on such equipment reduce the
nainral teaefit from soft rock, and this has tended to work against

thg llorth Africans, for example.

un the other hand, phosphoric acid plant sizes in Western Europe ate
cenerally much smaller than in U.S.A. As showm in Table 8, 19 plants
out of 33 in Belpium, France, Netherlande and West Cermany in 1971 have
& capacity below 40,000 tep.ae P205 , compared with only 5 out of 32 in
U.S.A. N2l the American plants are over 150,000 t.p.ae With

increasing intcrnntional ccoromic integraijon in Viestern Europe and with

resulting rationalisation within ihe indusiry, thic situation must changej

and the hope of the Yorth £fricuns and others is that fortiliser producors

in Yealern Burope, disillusioned with the return on capital invested in
thie industry, will increasingly op. to import phosphoric acid rather

than make it themaclves, Tho rate at whioch this trend will develop

will depend on how quickly the demand for phouphate products, particularly

y~rtiliscra, ontsirips exicting and committed future capacity in Vestern
Marops, and on the economics of importing acid versus making it locally.
™e latter is toyond the scope of this paper, but the future growth of
rhosphoric acid capacity is examined later.

mable 8 ¢ Nuwber of wat phosphoric acid planis by size, in U.S.A. and

in Pel~ium, Frunce, Netnerlande arni Jest Cermany, in foril, 1971.

fnnual Capacity (short tons P205) U.S. A. Bolgium, etc.
0 - 39,599 5 19
£0,000 - 99,999 7 9
100,000 = 145,959 4 4
150,0C0 - 193,979 k b
200,000 - 249,999 8 -
2501000 - 35‘)9999 1 -
190,000 and ovar 4 -
32 3

source 3 (5)

e
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b) Ratio of Tow roterizls ensis *o 1ot nogmthe Lirine conta
L . »

Because of thc substuniially greater cupital roguircnent for phosphoric
#47id production, compured with cingle superphotulnte, raw mutcrials

costs are only 50 - €0% of total phusphoric wcid waonulacturing cosis,
compared with €0 -~ 70% for cingle superphosphale {(including :ulphuric
acid manufacture). Economics of scale and the cosnt of lubour and
capital thus become more imporiant, and the labour itself must be wore
highly trained to deal efficiently with the more sophisticated plant.
This works againct the estlublishment ol plantgs in developing countries,
wvhere local markets are often small, trained labour is sometimes difficult
to obtuin, capital is relatively dear (unlesc forihcoming through foreien
aid) and maintenance, repair and recplacement of equipment is often slow.
lMorecover, the original cost of a plant is consideradbly hisher in
developing countries gencrally. 1t is estimated, for example, that

the fixed capital cost of a phosphoric acid plant with a design capacity
of 1000 short tons per day }'205 and with strict minimum investment in
phosphate unloading, storage and handling facilities, would be likcly

to average $28 millions in Jurope or Klorida but $35 millions in
developing couniries. This 2%% difference adds $4 - 6 per ton PZOS

to total manufactiuring costs.

o) Sulphur requircment

The sulphur needed io produce a tonne of P205 in wet process phosphoric
acid is approximately 940 Y-~, eomnnc~d with only 620 kg for single
superphosphate (6 ), i.e. 507 more, If triple superphosphate is the
ocnd product, the sulphuxj/Pao5 ratio is reduced aguin to almost the level
of single superphosphate, but increasingly the trend has been towards
ammonium phosphaies which do not reduco the total sulphur requirement,
Thus the price of sulphur becomes norc important in relation to that

of phosphate rocks As shown in iable 7, two of the new phosphoric
acid producers in developing countries - those in Mexico and Iran -

are located at the source of the sulphur rather than the phosphateo rock,
whilst a third ~ that in Israel - oporates a process which requires no

sulphur,

Although sulphur was in short supply between 1965 - 67, it is now in
ahundance, and prices arec lov. This situation may continue throuch
the present decade, in view of the incrcasing propoertion of sulphur

production attributable to purification of natural gas, 0il, and stack




rases, and io anti-poliution neasures ir grneral. As far as phosphoric

acid production is concerned, this trend also tends to favour the
industrialisea countries over developing‘countries with phosphate rock
But no sulphnr, because, apart fror the fact that "anti-pollution"
gulphur arises in tue luuaovrealiood countricvs, the freight slement
in totel delivered sulphur costs becomes more important wiih low
pulphur prices, and frcights to the developed countrics are, in any
case, oftien lover tnan io developing countries. Morcover, apart
from Mexico and the Arabian Guif, it is the inductrialised countries
where tho bulk of sulphur vesources are located, Low phosphate rock

prices re-intorce this situation.

Freight rates and delivered costs

The incidence of freight rates on the delivered cost of phosphato .rock

has been examined in detail in a previous puper (3 Yo In the case

of North Africen phosphate deliveries to Europe it is usually a relatively

minor element - approximately 20 - 30% - whereas in the case of U.S5.
doliverios to Burope it is usually 35 - 45%. Thus North African
producers are adversely affocted by a fall in freight rates, because
ihis inakes a smaller difference to landed cosia than in the case of U.S.
deliverics. Conversely, U.S. producers are likely to suffer when

freight rates rise.

Freight rotes have [luclucted con 2oruhly in the last few years. They
rose in 1967, fell back in 1968 and 1969 and rose again ~ very subatant-
jally - in 1970, In mid 1971 they are once morc at the lowest levels
of 1969, These fluctuations make a difference of up to $3.50 in the
Janded cost of U.S. phosphate rock in VWestern Europe, but of only about
$1.50 in the case of lorth African vock to the same destination. For
deliveries 1o Japan, rates from Florida have varied from §7 to over 815
per ton of rock between 1965 and 1970, and for Moroccan deliveries to

China there is an cven greater range.

Some of this fluctuation can be attributed not so much to general
changes in freight levels as to different vessel sizes. In June, 1971,
for example, tho ISUA monthly freight market report noted two potash

~iyturos from Vancouver to Burope - one of 18,000 tons to Sicily at

£10 per ton, the other of 40,000 tons to Rotterdam at $3.75.




Tho fuiure course of freisght rates io extremely difficult to prelict,
Ship operalins costs have risen particularly rapidly in the lact tew
years, and many shipowvners vould tind it difficult to continue at the
present low lovel of freishin throupuoutl the 1970's, Nevertheleons,

some experts think this may be the casey, in viewvw of tho lurie voluwc of
tonnage on order, the increasing vescel size and the acconpanying
cconomies of scale, and also the rossibiliity of opening the Suoz Canad.
Another importunt factor is the cubstantial level of government-
sponsored financial and tax support enjoyed by most shipowners (7 ).
Phosphate rock accounts for less than 8% of world scaboruc trade in

the main bulk commodities and thercfore has a relatively minor influence
on freight levols. It requires covered storage wherever there is a risk
of rain and, at precusent, cargoes of 20 - 25,000 tonncs often provide
quite a disposal problem for fertiliser factories. Amounts in exacss of
50,000 tonnes, which are now starting to be shipped betwoen U.S.A. @nd
Japan, will reguire considerable coordination of differont plant requiro-
ments, probably between different producers, and storage and handling
may become more costly as a result. lMoreover, not many ports can iake
these very large vessocls, and experience shows that in many cases the
prime freight on a large bulk carrier can at present be quite casily
doudbled as a result of secondary movemeni, and the gain from using the
larger ship is cancaelled out. In conclusion, therelore, fertiliser
producers importing phosphate rock may not be able o benefit from
larger vesscl sizes as much or as rapidly as importers of other bulk
commoditios, and their transportation costs may tend to rise fastor

o e i s P -

than in other trades. Rising trancportation costs for phosphate rock
would work in favour of the phosphoric acid trade, although not necessarily

on an inter-vontinental basis or from developing countries.

tI Future world phosphate rock reauirencnts

] Recent projections of world fertiliser consumption of P205 range botween
25.5 and 28.5 million tonnes in 1975/76 and between 33.5 and 37.5 million
tonnes in 1980/81 (8,9,10 ), including estimates for the communist
countries. These projections exclude ground phosphate rock but include

basic slag. The use of ground phosphate rock continues to increase in
the U.S.S.R. and a fow othor countrios, more thban offsetting decrcases in

oilher parts of the world. Basic slag consumption, on the other Lkznd, is

likely to decrease, end since this is mainly in Europe, Buropean phosphate
rock requirements may increase more rapidly ihan fertiliser P205 conswnptiion.
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Asguming that world use of sround pro. shate rocr and basic slag will

develop as followd 3

(million tonnes r205 ) 199/ 10 197%/76 1980/81
Cround phoaphate rock 1.4 1.8 2.0
Basic slag 1.2 0.9 0.6

and then including ground rock buti excluding basic slag in the adbove
projections, we can calculate a rangc of on5 consumption in fertilicors
which relates to actual phosphate rock requirements for this purpose.
Allowing 3% for losses in Lhandling between feriiliser production and
consumption, 10% for handling and processing louses beivecn the mine

and the finished fortiliscr, and 6 montho as the time betwcen rock
production and consumption, we culculatie that the equivalent phosphate
rock production would need to be between 90 and 100 million tonnes in
1975 and betweon 120 and 130 million tonnes in 1980.

To this must be added the rock requiremont for other industrial purposes.
As shown in Table 1, this amounted to 11.35 million tonnes rock in 1969,
or 3.7 million tonnes P205 . Growth in this sector has suffered
recently from the general industrial slov—down in North America and
Westorn Europe and may continue to suffor as a result of impending
restrictions on phosphato dotergents in some couniries. This is an
arba of considerable uncertainty, dbut in order to arrive at a total
world phosphate rock requirement, we have adopted & linear arithmotio
projection of the 1955-1969 trend and estimate & rock production
requirement for non-fortiliser uses of 15 - 20 million tonnes in 1975
and 20 - 25 million tonnes in 1980.

In this way, totsl world phoaphate rock requiroments are estimated as
follows 3

1975 s 105 - 120 million tonnes

1980 s 140~ 155 " "
fhese figures may be compared with an 0.E.C.D. forecast (11) shown in
Table 9. The C.E.C.D. totals are at or near the upper leveols of the
ranges indicated above. In the light of a recent forecast of phosphate
fertilicer consumption propared as & consensus of industry views (8),
and also in viow of the doubtful prospects for phosphate detergents,
the 0.F.C.D, figures may be generally too high, at loast for Western
Burope and Norih America. This view is supporied by surveys of tho
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developrent os :Viciihace Jireiliser prolnetion capacity to 1975,

carried out by T.V.i, .l TolMae “aule 10 comrarvs these foricasts

as follows :

A -~ The prelivinary rocL i, . f an 1. .. .acmber cuvvey of phosphate
fertilirer vroducticn cisaed v 10 1975 in conjurction with a
similar T, V.A. study (), iess estirated busic slag demand,

It should be rnoted that sin~) ~urerphosphate and basic slag
capacity in Iorth fMmerice ard Vestoen furope is taken to be

mercly an extrapolesiic.s of ih. decreasing production trend in
these regions, ratacr ‘hun a0, capreity. This was considered
mora realistie than the inclusior of wsapacity, some of which is
unlikely 1o be ¢3¢l in uny foresccable ¢ircumstances. In fact,
there is considerable cxcess capacity in the single superphosphate
industry, but any excess capacily indicated by Table 10 would
occur largely in the complexy furtiliser and wet phosphoric acid
Industiries.

B -~ The O,E.C.D. phosphate rock consumption forecact for 1975, less
estimated corswapiion for user other than chemical fertiliscrs
(i.e. elso ecxoluding rround phosphute rock used as such), and
omitting the U.3.S8.0’s ard communist Asia because they arc not
included in A and C. A 10% reduciion is made to allow for
handling and processing losses in order to make the figures
comparable with A,

C -~ The Suiphur Institute forcca: t of phouphate fertiliser consumption
extrapolated from 1974/75 to 1975/76 by applying the grow}h rates
indicated fer 1969/70 -~ 1974/75, lens estimated basic slag
consumption, pius 1} for losres betiween production and consumption
in order to make the fignres comparable wiih A and B.

"A" is thus production capacity in eac: rogion; "B" is the production

in each regiony and "C" is th2 proportion of this production plus

imports used in cach region - or ati least it would be, if total "B"

was not over 2 million tonnec PZOS greater than lotal "C", representing

the inevitable inconsistcncy betwee~ the forecasts of two different

bodies rather than an implied growth in P205 fertiliser exports to the

U.S. SOR. and communist Asia,.

In fact, the generally high level of the O.E.C.D. figures ic reflected

by the fact that, in relation to the actuzl situation in 1969, they
indicate a 54% increase in the regions included, compared with a 323




L' 9 0,80,0.0. forecast oi world nhosvnzte rock concumntion

(r:illion tonnes of rock) Acinal Forecast
1969 275 1980
North Arcricz 2t 32,0 40.0
¥ .iLern Dare.e (a) 1t.1 2702 32.0
Fastern Zuropo ) 943 12.0
U. 5 SeRe 10.1 18.0 26.C
sennia 2.6 90 7.0
latin America 1.3 he 8.0
Arica 25 Ne5 3.5
2eia {non-coimmuning) 5.1 10.2 14.5
Lzic (eoumunist) 3,0 4.0 6.5
Total 13.9 115.7 1545

(a) includes Yugoslavia and Turkey
Source 1 (11)

Table 10 3 Conparison of threc forecasts for 1975 (1975/76)s
A - ToViho/ISUA 1 Phouphate fertiliser production capacity,
B - 0.E.CeD. ¢ Phosphatc rock consumption.
C - Sulphur Institnte s Phosyhate fertilicer consumption,

(mivYion tonnen P205 ) 1979 19715 191%/16
L B ¢
J.arth America 6.70 6.97 6.06
Weetern Burope (&) 5.86 6.40 5018
Baciorn Europe 3.70 2.9%5 2.97
QOceania 1.88 1.‘2 1.2‘
Latin Amcric~ 118 1,22 1.)9
Africa et 1.56 0.97
Asia (non-comaunist) 4,68 2.74 3.0)
Total 26,34 22,86 20,80

(a) "B" iicluden Yugoslavia and Turkey. "A™ and "C" inelude these
countries in Eactern Burope and Asia respectively.

Sourcas ¢ ocalculated from (4;, (8) and (11) as explained in the text,

A

mable 11 1+ Butimated wet-process phocvhoric acid produciion capacities,

(rillion tonnes P205 ) Proportion of total
phosphate fertiliser
ocapacity
1970 1975 12[0 ?
Nortih America 503 SeT1 79

Viestern kurope 2.9 3.61 A2 50
Tastern Earope 0.59 1.20 21 )
Oceania .16 0.16 8 8
Latin Americe 0.5% 0.74 45 %0
Africa 0.49 1.28 42 62
253 (non—-communist) 151 2450 A7 53
2o Lal 12.10 15. 25 49 54

Sovrce : (4)

P e




increcace in v~ ohaee 1 4L Lser Clacleg oo wndicated by the Sulphur
Institute figares, eid cnly 22 incrcuce noproduction capacity
indicated by the T A 1 "4 oumver. sven if the ancurstion that
the proporti n of phosphate roes ¢ Luaptiorn tor non=Tertiliser uses
will remzin sterdy prov.: 20T IPL Ly lae rossible growth of this
proportion er.ll Lirily ve re rapid a5 t¢ roduce the 0,E.C.D,'s 54%

insrease to ‘o ievel of ‘n~ other ‘trures,

Since the 0,E.C.D. Tigros rz2late Lo privasy consunption of phosphate
» hiy do 1ot upnear 10 210er raich nsouragoreat to those who
world cxport phesphoric aeld - Womtern 2Uropo. Taken in conjunction
7ith tho T.V.A./IS°A predncticn scpncity ficuves. they imply that the

industzy 10 iarth fratien and Uestesa furone will be operating at
over 1N0% of c.prcity in 1979, quite apart Trom any extension of
offective crpacity resulting from the use of imported phosphoric acid.
Tuen in eonjurcticn 100 Do 2dphui Tnstitute consysption forcocast,

they alse dnmply ti- % iet o from Wamiarn Burope will grow to

~

l.¢ imillion tornen Lo, Ly 497, = three times thoir present level,

[}

Unlens greatly increéna& foreigm cid 1s devoled to fertiliser purochase
an Woatery Furope, this us wilikely to happon. Theoretically,
therefore, tho .o city enrisagad in ¥sstern Lurope in 1979 would de
able 3 ascouni Tnr this region's projected phosrhate fertiliser
eonsumpiicn “nd Lt prezent leval T pat exports without injorts of
phosphorie acude in , we.uiy 1. iy ... awe¥ piuc.83 phosphoric

asdd Indi try in tr.s geplon would o en be eperatinsg at about 907 of
earasity, ivrc'ud.ng no~fert liser uea, 4 at this level it is eertain
that lecsl rhur i v would acite CLich would mest casily and economically
»2 met by i-jorts, Lor v -, ths cont.rued use of relatively ssall

o) plants, vhich are ruuercis in Jestarn karope, way prove imcreasingly
uncoapeti tive, a: i1 some nay ¢)se. Trus, altnougn Table 12 shows eur
b2st present esctiuate of *he develn uent expected in Wcsterm Iurope

and North Arcric: bhetw ca 1%€6% an’ '97%, the situation in Jesteras

Purope is parlicularly !ivule .¢ chanve,

Nevertheless, .or i [ licetic s w ba derived from Table 10 seem
val.d and reacoi.hlie g
= that tac v.on hite U rviliser induivry in North Americs and
Western Fur> 2t wiil e operating, in zencra., ocns.deradly
closer to Nl ra,.c.ts in 1979 thar 2% precent art will have
& 2Ontiriiar vt oL tin for cxpory to the deve.op.ins coirtiries
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-~ that Asie, Africa and pousibly pastern knrope will havo & much
less satlicTactory cperating rateg

- that f:ia and jousibly Latin ineriea anl Eastern rurope will Ve
areas to which erporters should dircet their attention, if only
finarcial rostrictions will parmit;

- that Africa will have becore & najor nct exporter by 1975, not
only of phosphoric acid buil, potentially cven more cconomically
intercsting, of mono-umwoniuw phosphate for interrediato use in
conpounu fertiliser manufaclures

~ that Occania will have a continiing over-cupply situation and
will still be unable to make full use of its small phosphorie
acid capacity (see Table 11).

As can be seen from Table 11, only Ocoania and Eastern Europe (and alse
U.S.S.R. and communist Asia) will have a wot phosphoric acid capacity
of less than 507 of total phosphate fertiliser capacity by 1975 amd

in Eastern Durope, between 1970/1975, phosphoric acid capacity is
expected to double. In Asia it is expooted to rise by 60% and in
Africa, by 160%.

®able 12 31 Estimated development of phosphate fertilisnor and wet
procecs pho-phoric acid capacity and production in
Forth Amcrica and Wes 3o BuTove, 1969 = 191%.

(million tonnes PZGS ) North America Western Burope

W69 19l 1969 Ml
(1) Tetal capacivy (a) 1.2% 7.00 6.48 T.17
(2) Capscity less SCP and slag 6.50 6.60 4.17 5e 51
(3) Wet pros. acid capacity (d) 567 %711 2.5) 3. 61
(4) Total production 5.12 6.5 526 6.5
(5) Preduction less SSP and slag  4.37 6,10 2.95 4.90
(6) Wet phos. asid production (d) 3.89 9 2% 2.1) 3.48
(1) (4) a5 = of (1) 12 93a 814 92
(8) (5) as = of (2) 675 92 1% .~
(9) (€) as % of () 69% 925 7 9%,

(a) sin-le euperphesprate (35P) and Basic slag capacity takem te be
equivalent to estimated werand.

(v) incluies capaeity ond production ured for nen-fertiliser purposes.
In Borth Ameriea tiis is baliwnled aro:t erasctly at present Ly the
apount of therwa., phocphoric acii uied for fertii. erd,. In &34
ern iure;e this does MmOt eccur and tae entimted use of wet aclid
for mrr—fert. .ie u'es ia 1909 are 1970 it Q.34 ami 0.48 siiiion

Sonues | 2‘*3 rripeltively,
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Future world ovhosphate rock supnly

It is apparent from announcements to date that the probable expancion
of phosphate rock supply will easily cover oven the maximum levels of
demand forecast in the previous sec ion, at least until 1979 and
prodbably until 1980. The 0.E.C.D. (11) suggests that phosphate rook
capacity will increase by 387 between 1969/70 and 1975 to a total of
143 million tonnes. Half of the 40 million tonnes incrcase is
expcoted from expansion in the U.S.S.R. and lorth Africa, and one
quarter from new sources such as Peru and Spanish Sahara, More
cautiously, the T.V.A. chows (4) an increase of only 21 million tonnes
in the same period, giving a 1975 total of only 121 million tonnec,

18 million tonnos of this increase is onvisaged in the U.S.S.R. and
Africa, However, a further 17 million tonnes ie ehovm as "indefinite"”.
In view of current phosphate rock prices, this degree of doudt is .
understandable and rslates largely - although not only - to the potential
new sources,

Nevertifeleos, substantial invostasnts have already been made in eeveral
of these locations, partioularly in Spanish Sahara where produotion is
definitely expected in 1973, and in Peru and Australia. In India,
production has already started and should provide the country with
roughly half a million tomnes of rock per year in the next few years,
with the possidility of modest even'ual expansion. There is little
doudt that, ae soon as prospects fu. the phosphate fertiliser indusiry
Yegin %0 reeover, there will be further corresponding expansion of
phosphate reck supplies. This will emtail continuing pressure en
rock prices and may tend to retard ths trend towards processing the
phosphate at 1ts point of erigin or at the site of sulphur produetion,
bocsuse it may prolea; the viadility of small phospheric acid plants

« and alse single superphosphate plants - particulariy in Vestern
Baurope. Altermatively, it will fav,ur the creatiom of large phecphorie
aeid plants at leections in the industrialised osuntiries, such as the
Retterdam arsa, wvhere mamufactuiers ean benefit free lo# freightes on
large vessels e import raw materiails,

Cene lasgm

“hare is a degree of umcertainty about the proeent repidly changin®
situation which demards slese, eentimicus study. Phosphate TeCk
produsers and phesphate fertiliser sarmifasturers share the oommen
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problem of how to improve profitability, never lower than in the last
few yoars, and they are increasin;ly aware of their world-wide inter-
dopendence.  They must undoubledly nauke serious attempts to co-ordinate
devclopment ‘nternationally, not by the formation of restrictive cartels
and commercial groupings - althouzh these may have a part to play - 8o
poh as by promoting a commonly recosnised assescment of market
posnidilitien, & mutuail understanding of regional problems and
difforonces, and a common approach to international prodlems such as

aid %o developing countries, import tariffs, and environmensal questiens.
Willingness to co-operatoc must involve much greater international
eonsultation and communication. Studies such as those of the T.V.A.
and 0.E.C.D., and the world-wide forum provided by a representative
Yody such as ISUA, should serve as the bdasis fer such eo-ordinatiom,
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