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ECONOMIC AND SOCIAL COMMISSION FCR »SI/ AND THE PACIFIC  CRIGINAL : ENGLISH

PRIORITY PROJECT OM REGION/L CO-CPERATION IN
CHEMICAL FERTILIZER FRODUCTION
AND DISTRIBUTION  (RAS/7L/0LS)

REGIONAL CO-OPERATION IN CHEMICAL FERTILIZER li

Ngtg: The papcr reports on ¢ joint UNIDO/ESCAP Priority Project cn Regional
Co=operation in Chemical Fertilizer Production and Distributicn,
financed by UNDP as RAS/74/0W5 and conducted in the ESCAP rcgicon durlng
1975. It has not been clearcd by the Officc »f the Executive Secretary
of ESCAP and cditing and translation are not required.






l. This paper, authored jcintly by the United Mations !ndustrial
Development (rgan;:zation and the Economic and Social Commission for A-ia

and the Pacific represents the final phase af the Friority "roject
Regional Co-operation 'n Chemical Fertilizer Production and Distribution

on which the two agencies collaborated 1n 1975. The praiject, which rric luded
country missions, the preparation of several papers and the convening of an
Expert Group, was undertakcn 1rn response (o requests by 1ts Member Govern-
ments that ESCAP explore the possibilities for regional co-operation to

deal with some of the serinus problems involved in the supply of fertitizer
and other agricultural requisites in order to raisc food output on Asian
farms. The project commenced during the waning of the 'fertilizer crisis''y,
brought about by short supplics and high prices of fortilizer. At this time,
governments of dcveloping ESCAP countrics wcre implemcnting cxtunsive plans
to expand domestic production, in order to rcducc the r Acpendence on
imported supplies and to cxploit their own raw matcrials for fortilizer
production. These plans includc bringing about 7 million tons/ycar of

new nutrient production capacity on stream in ninr. countrics by 1980, in

addition to largc cxpansions vxp.~ted in China and «thor socialis? cuntries.

2. For this reason the paper deals with two separate perindsi the fertilizer
situation towards the und of thc proscnt decade and additional investment
requircd to attain regional sclfesufficiuncy during the cightics. An
Introductory Part A traces the main fraturcs of the problums which have
occurred in the first half of thc scoventics and outlincs the various cfforts
which have becn madc internationally to holp c¢nsurc adcquate food and
fertilizer supplics. It £130 doscribes the difficulty and importance of
forecasting demand accuratoly bcfore investment plans arc finalized, and
Indicates the approximate magnitudc of demand in the rcgion uver the next

15 years, using official (stimates and other npinion. The avoidance of
unsaleable surpluses and the identification of export markets both roquire
more accuratc demand predictions, .specially in tho Vight of the cost and
supply considerations which arc tr.atcd n Part B. Thuse considerations
includc the rcsults of present investment plans, the cndowmcnt and rclative
cost of raw matcrials in the ESCAP region, and the huge investment and

production costs involved in producing chemical fertilizers in moderr plants.
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3. fin the basis of the domand, supply and cest consideratinns raised

in the fFirst tw:- parts, Part C discusses the supoly=demand balances

which are jikely to occur in cach »f 11 ESCAP countries, indicatcs the

amount of additionai capacity which woulc be necessary Tor cach to be self-
sufficicnt, and cxplorcs the <cope fov intrarcgional tvrade in order to

botter cxploit comperative adventage te jain cheanar supplics. Necessarily

these discussions arc bascd i @ fairly arbitrary :cloction of cupply and

demand possivilitics, and thoroforce arc illustrative rather than predictive.

The need for morce extens.ve and precisc menitoving and forccasting of

trends affecting th. industry cannot be too grecatly cmphasized. The iast

chapter in Part C continucs the tradc discussion by arguing the scope for
subregional arrangements which would both protect the investment made in

production for «xport and cnsurc that imports from n.ighbours be as secure

as less efficiont domestic production would. In the final Part D various

forms of rcgionai co-nperation arc reconmended, including both subregicnal economic
c MV et ~ed resi o naL iotivities toocomplescnt o<t raal financial and technical
Aaseictan-u i e o 0o el Lneuld ralsc the prodectivity of existing and new

der stic fertilizor olarts in the region

b, TH. pap.i's “ummary and Rocommondations, which immediatcly follow
this Foroword, nave c.on distributed alrcady to ESCAP Membor Govornments

as documcnt no. E/CH.VIZL.L22/71NF for the XXXilnd Session of the Commission.
The full papcr is aiso bcing distiibuted in o-der that scrious consideration
of the recommandction. arising out of the Priority Projest may be assisted

by an undcrstanting ot the probl.oms which they arc designed te solve or

avoid through proopt anticipation. There is SCupt'fMF the Jevelopment of

a healthy chemicsl fertilizer industry in the ESCAP rcgion and its contribu-
tion to the oencration of domestic fond supplics ard exchenge-carring
sgricultural uroduce must no* be endengercd by a failurc to ersurc maximum

efficiency for it.

L

S. The paper 1ncludes also, 85 napex 317, 2 i »" Report dealing with
proccdural aspects of the Priority Project. s well. | would Jike to
acknowledge 2t this point the major cxtra-budgetary assistancc by the United

Nations Development Programmc which enabled the project (o be carriad nut.
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It is also desirable to cxpress the appreciation of the ESCAP S.cretariat
for the important contribution made by the Chi:f and officers of the
Fertilizers, Pcsticides and Potrochemical ndustrics Scction of UMIDO,
which assumed the responsibility ~f cxecuting the project in co-opcration
with ESCAP. Harmonious co-opcration between the UNIDC group and the

ESCAP Task Force on Fertilizers ani Agricultural Chemicals has corntributed
greatly to the quality of the work donc, as has thc very h Ipiul participa-
tion of officials of many Membcr Govcrnments and several intcrnational
agencies. Finally, | would like to thank the expcrts who lcent their wisdom
to form a very constructive Expert Group, and the scvcral consultants who
brought considerable expertise to the analysis and recommendations formulated

in the course of the projcct.

J.B.P. Maramis
Executive Secretary
United Nations Economic and Soclal
Commission for Asia and the Pacific
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STMMARY_AND RECOMME'T 11001 *

1. The importan-e of dorestic food producticn i © major rreoccuortior of
development plunning. wheilher countries with ‘roaine porul~tione a2lect to
concentrate on their agricultur-! sectors to raice I and exporis, or wheter
they encourage industrinli:itior with ite corollary of ~illicns of rbein woutho
to feed, the maintenance and cipunsion of agrieultural nreduetion 1o crueind,

In meveral developing countries over the past half-decude, chronic food chortase

situntions have occurred, attninins f ~ine or ne:r-fumine propertions,

2. This crisis became cspecially ncute round 197% when yeqrs of adverse
weather conditions impaired the production of cereals in develoyed frod=exporting
sountries ns well as developing countrics. Those developed countries which did
have surplus grain production found ready murkets in other Aeveloned countries
which had experienced poor harvest:i, anl thc conseiment 1{ritntion »n international
food-aid made the poorer and more populous developine courtries cven more

dependent on their own leclining food production cuprcitv,

x. Unfortunately, the rapidly increasins oil and fertilizer orices and
world shortage of fertilizers resultiny fro previous redunetions iu invastmont

in fertilior projects comtined wit) sometimes already severe bilance-of-n yments I

deficits to scvercsly affe-t the cnpacity of most develooning countrics of the

ESCAF repion to raisc food production. 4t 2 time vhen food reserves were redured
to dangerous levels, the hign prices nnd short =uvnly of fertiliver sloved rrogress
on the "ereen revolution" by rrecluding even the miintenance of fertilirer

imports to raise or maintnin food nroductior in subsejuent years, s well as
affecting food outmut, the fertiliser shortage Pas harmed ciash crop production,

a major source of foreign .xchanpre for many of the countrieco.

L, Fertilizer censumption in the FSCAR repion is alrcady low by werld
standards. The aprlieation ratc of nutrients per hectarc of arable lrnd wro

only 32 kg in 1973/74 for the whole of .sia and, if the higt ratec Sf northe

cast Asia are excluded, the averaye would be closer to Indin'c level of 17 kg
Thiz may b compared with 2(C kg in Europe 'nd 7% kg in lorth »nd ‘untral

Americn. FPer r~upita, of course, the situation in lsia is oven more werious,

with only Japan, the Democr:itic Feople's Republic of Yoren, the lepvtlic of ‘“orea,
Mcaysia (West) and four Middle East countrics exceeding 1 ¥y, and some countries
achieving onlv about 2 ke. The comparatle rates in “urnpe -nd forth nd ‘intral
America were around . kg per head,

/.

* ,lso distrituted ar locument 11/ N.1V1/L. 6822 TNF and itz 70F0 7,



5. At ouch the finnncial return or the cxraniod use of ¢ emicnl fertilicer
appears to to positive and caen considerarie ir mary isinn situations, the hish
prices whict have occurred in the oarl; 13725 have hardly hesn conducivc to
small f.rmers' acc:ptance of now fertiliccr=intenstre techniaues. fsi-'s
traditionnl sources of surrly in Jopan, dectorn furope sl Nort: gmericn rised
their prices in responsc to the world siortare, the vriee of prorrad uran in 107k
reaching almost seven times its carly=117"2 level ~nd other products snowine
fourfold cr fivefoll increnscs. Transport costr nave ~1s0 riscn $¢ ¢ause further

distress to the importing countries.

fa Not only hnus the fertilizer crisis resulted in reduced ~pplication,

but it has aggravated still further the positicn of foreign exchange deficits
of developing ESC/AP countriec which in some ¢ases were alrendy severe. For

18 of thesc countries, the cost of fertilicoer imports is estimnted to have
risen from less than %Us 70C million in '97% to over & 1,70 million the
followings year, an extrn tillion dellers which these courtrics could ill-afford.
Thus, in spite of smaller antities in sore cnses, thre righk fertilizer prices
helped tnke bilrnce=of-trade deficits *o (drnperous levelsy for exnriple, over
8900 millior for Indiz ~nd “ 07 million for Raprlndesh and Prkictan. o fow
countries such 18 Indonesir, which were ea.ning incrensed oil revenues 2t this i
time, were ~tlc to sustain higher fertilizer vrices, but for the mnaiority the

adverse repercussions of the crisis were serious.

7 International efforts werc mnde to ~llevinte the problem, the mosat
important measure being the est-blishment of an Irternational Fertilizer fuprly
Scheme to encourage bilnternl nnd oreuni.e multilnteral 2id in fertilizer and
eash. The scheme should hivse been of varticular sirnificance to asia, which
accounts for threcc-quarters of the nlant-nutrient nceds of the "most seriously
affected" countries ou which the scheme focused nttention. Yowever only about
100,000 metric tons of wvarious fertilizers, or the cash cquivalent, were
supplied to SSCAL countries in the 1YL /75 £artilizer year, lewing » deficit
whieh, the IF35 secretarint has enlculated, represents <lmost 4 millior tons
of grain production. As the erisis continuecd, it becmme increasingly apparent,
to the developing countrics themselves that the solutien to their food ~nd
fortili-er necds must lie in treir own hands. appropriately, the focus of
international activity has shifted townrdes those neasures whicr will help the

developing countries to become less dependent on external supplies.
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tre nowuide ranee of irterastior-l institutlors cnd ctivitdes on Lo

mobilized over the nart two yenri.  The mact dirrortagt clobnl cventy and o
cr.talvst for mucn otrer activity and inastitution=baiidines, o the world #ood
Conference in Rome in Neverh.r 1707k, This w cncour . red and ovronded e
ongoing work of the Food ~rd Lericulturcl voarnization of to Undited Netione,
the Tnited datiors Irdustrinl ‘cvclovront “rrrmicotion, +he world nln trowp cnd
other irtcrnationnl renrics, o well 5 ctevlishing: now foraee ol rrorranner
to relieve tre terporary situation nd cxpund food croduction nothe lonter tormi,
New institutions ard nctivitioo include tne dorld Food “ouncil, fn. Cornittee om
Food Aid policics and Prograrmes, the Committes on Jorld Fool ‘ccurity, *the
Internation~l Pund for agricultural cvelopment, the Doclaration and lan of
Action on Industrial Development @o-operition, the Sonsiltative Croup or Food
Production and Investment in “cvelopins @ountrice, and the UNINO-F10-I3FT
Wworking Group on Fertilicers, These comrlement evictine yprosrymmes, “hich

have included the extensive provision or comritment of World Pank Oroup funds

for investment in the expensive new fertili ¢r produetion freilitics in developing

countries.
Qe Jorld fertili-er vrices nare now lealining and re cvrerted to remain
moderate durinc the present decade 1 loree pantities af tho new copanity I

come "on-gctream', cspecislly in parts of the world =it. newly digc~crered or
exploited reserves of fecdstocks «nd row material. for fortilicer ranuf-eture.
However the Asinn ropulation, food rcyuiroments ~nd fertflizer morket will be
exponding <t the same time snd countries ferr thot fatare fluctuntions in *he
supply nnd rieces of es=entinl nutrierts could h~ve cven more serious conse.uences
for food rroduction nnd the balance of pryments than in the varly 13¥73,  Thin

fear has provided 'n important motive for inecrensed self=reliarc:

10. In addition, there e sever-l developing Amian countriea with naturel
resources which ean bc topred for fortilisor rroduction witkir the recion,

thus reducing the derendence or oxtornal cupnlics and/or errnings

precious forcirn exchange. The wish to develop and ~xrlolt thece loenl

resources coupled with the chronic foreien cxchanwe shortar. o, 'ni the dosirc

to protect themselves against possible futurc below-cost cxportin- and substanti-l
fluctuations in world fertilizer investrert, suprly ~nd jrices, h 1w led to

the adoption of nationnl policies ~imed ~t the considerable eypansion of
fertilizer production within many Zeveloping countrics. “his drive for

partinl self-sufficiency is :specially mrrked in the CCAE ~ecien, where the

/fortilizer



- W -

fertili-er industry has trzditionally produced onlv = srall prenortion of tihe
requirerents, an? that ofter in m~1] or otherwise inefficient 1 1lunts vroducing
an inapproprisate or highecost product. Now most KOCeT member countried,
especially those seriously sffected by tho world ket suprly and price
situation in hoth fertili crs ond row woterisls, have stepred up their plans

to create new fertiliser production facilities and to overhaul cld ore~,
Demand
e

1. An aceurste prediction of ench couutry's demand levele over the nevt
decade OF 50 i3 very important if the ppropriste nmount of rerioral invest-
ment in new production facilitier is to he known. It 15 important for severnl
reasons. In the first place, the recent hivh prices, the Arive for self-
sufficicncy in other importing countries, nnd thre world-wide desirc to cxprloit
hydrocarbon reserves npav. expanded investment in the industry. The conseruent
increaces in output are 1ivcly to keep worli fFertilizcr prices down ~ind deny
developiny E£30:1 countries the orpertunity *o cxnoct poositle cuerluses of taell
own, ecpecinlly where these »re senerated from rolstively rirvecort production
facilities. 1In the sceond place, the nmount of cnnital investment now required
to create new capacity on an cconomric ¢eale is very larfe. Thue, its mic-lloe
cation in capital=scarce cconomics would hove cerious nffects on other industri
and agricultural develonment 1s well ns barmine the foreirr evecr:nse vosition

which self-sufficicncy is designed to hely.

12. However, the accur:te predictior. of demard is - 1lso difficult, nnd
official and observers' cutimntes of future demand levels vary wilely,
inaicating the urqent need for better and comordinated reseirch on tois anpect
of the market. liot only cconomic constleration: but =«lso the lively effect

of officinl measures to raisc nctunl consurption tow-rds tareet reouirements
must be t:ken into account, Proicctions of demard for trhe output »f ‘domestie
facilitiers n~c made difficult by the mony underlying nnd rel-tad factorg which
are difficult to quantify, including: [er chpit~ food consur.ption, lorcstis fc
production, fertilizer 'wd crop vrices, cconotic meturns fror fertilizer
ar-lication, pricc -nd income elasticiti~s of demand, changes in ¢th¢ distri-
bution system, government subsidy lcvels, the strenctr of desirces to vnid

dependence on imports, 2nd the growth-ratc of n-tion~1 income iteelf.
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11, Uending reliablc cstinates, it ~rreass trat by 174/ emsunption of
nitrogen will be about 3.5 milliorn tonc (n Indin, .7 ir Trkistan, retween 007
and 0.5 in Indonesin, the Reputlic of ¥oren And pertnps Iru =ind the rhilivrines,
about 7.2 in Ban-ladesh, ~nd less than o 15 in Y=layei, ™ailard, Sri faneo

A

and Afrhanictan.  The ASEAN subgroup total would be inet over 1 «illior tors o,
while that of ~11 11 significunt consuring countries toscther may tobal betwcen

£ and 7 million tons in 107 1/50,

14, Rather less relinble estimat:s for the succcedins hrlfedecnde @ wrgent

a 1984 /35 total of between » and 11 million tons M far tro atove 11 countries!
consumption, including about 5.7 in Irdin, 1.1 in Pokistan, % in Indonesia,
between 0.3 and ./ in the Republic of Korea, Iran, the Prilippines and
Bangladesh, nbout (.2 in Malaysia, "nd between n,10 and 1,15 in Thailand,

Sri Lankn and Afghanistan, with an ASEAN subtot~l of about 1.7 . inly rough
magnitudes can be postulated for 1927 /%), wher the consumption to*nl could be
between 12 and 17 million tons N for tne *1 countries, that is -t lenst three

and perhape five times tiie totxl for 1073/7L, i LAN should cccount for ™ million

of this totnl.

15. Heanwhile, demand for fertilizers and ecompounds containing the vhasphatic
(PZOS) and potassium (Keu) nutrients <re expected tn expand more r-.pidly from their
lower baser as a better balance is attained in the spplication of W, I' ~nd K to
Asian farms. By the end of the present decnde, ~ronsumption of P?JS in the 0
countries is expected to have more thun doubled its 1973/74 level to resch

2.7 million tons. This wonld include 1.2 million tons I?“r for Irdic, bout

n.2 to 0.3 for each of Iran, the Kepublic of Kore, PFakistan, nnd Indonceia,

and around O.' million tons for the Philippines, Thailand, ' laysin and perhnps
Bangladesh. The ASEAN countrics altogcther would consume about .5 wmillion

tons P205 in 1979/80.

16. Strong growth is cxpected to continue during the followins decsde,
bringing the 1944/85 total to about .. million tons P?WS’ with ALEAN riccounting
for 0.5 and India alone approaching 2.2 million ton=. The maint:nance of the
growth rates implied by these volumes through the cnd of the 1 ¥ would yield
totals of 1.2 million tons P205 for ASEAN, %.& for Irdia, and 4.7 for the 17
countrics together in 1980/90, fully five times their 1973 /74 consumption

< froduction
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17. ™e preceding pararrophs indicate the 'r.rnitude of the derand which

develonirg [C: P countries rnow wis'. to mect throus. their doestis prodiction
of nutrientr. [Lristins trstallations ir *ne mnre rountries of soil an?
conthenst i i mow revresent ¢ conbined cnmacity of almout & riilion tors T

and juot over ' million tons P Towe ery, lov atiticntion rotes oave Letd .
output well »elow the croug's cornsumption level:  an rvertsu rete af atout i

per cent hac allowed domestic production to reast onic LT omd T o topn Tomed

0.5 million tons 1'2')5

for l?ﬂ“' in 177 L, Crly the RBapaitic of covea and (tarvorarily) Banrlades: Gave
1

, meeting nbont two-thiris of the femand for il and half of *thet

attzined self-sufficiency in nitroren, whilc in Pjvs only the Phiilirrine: ~nd

to a lesser oxtent the Republic of ¥oren “nd Irap have cven : ppro~eéhed it,

18. "tiliation has been inhibited ry factors such ~s eMipment failures,
poor maintenance, inadequate power supplies, difffeulty in obt-lnings spare
parts and feodstocks, und wenk manazement.  Urgent assistance and co=operntive
efforts are needed to 1c-1 with these problems in the older rlento, 1nd care
is necessary to cncure that some of then s not occur in new frcilities. ome
existing plants also suffer the dis~dvsant vre of nvine beern Puilt to wsc for~.s
of hydrocarbons which are row relatively crpensives however, nev rlants oro

being desiruned to make grealer sy ~F rature oo oovd agmvy Fuel oll

19. In wddition to notional efforts to f-cilitrte the operstion and s ge-
ment of fertilicer :l-nts, various internationni ~wrencies, cituer individunlly
or jointly, have reen increasingly ~ctive in ssisting developing &CabP
countries hy identifving the criticnl hottlenecks, formulatiry i tottlcnecking
plans nnd programmes, providing the foreign crchany nccessnry +o imnort ne:ded
inputs, strengthering in-plant technic»1 »nd supervisery training 1TOgrinIes ,
providing loans for improving tne cconomic infrastructurcs neccsstry for
uninterrupted operation of the c¢xisting fortili-.r plante, neloins solve
distribution and marketing probleme, -nd orznni-ing confercnces, seminnrs and
workshoys .dr'aw greater attention by tne inte rr.tional community to tne

problems of underutilization cf fertilizer production cryncity.

20, leveloped countries, too, have assisted drvclopin,s ..°C . countries 4n

making fuller utili-ntion of the ovisting fertilizer production cnpacities
by providing loans nd technical aecistance. Juch bhilateral ascistance has come

mainly from devcloped countries cxporting fertilizer plunts ~nd cquipment s

/1l
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well =8 techinical know=how. The ruli of the fertillicr ~id rrocromes of oot
devcloped countriec and intcrnotional firancing peoen tony however, hns hoen
concentrated in incressin: fortilirer oroductior emncitices, -nd this without

the tencfit of ny cormerci~l ochome far lovelorine T5Cd countric. o » whole,

21, an ertensive prowrtime ie now ir hard to wxpnd chemia 1 fortilicen
production cavacities in 7ary developing FoCak countrice, irce tacse entoil
hure investment cost:, tie progromme requires the wc~ordin of yrvierity to
financinl support providce ny severnscents, or taransed by joverniints with
financinl organiz-tions or Jovermments from eutside the replon.  Tun wony of
the countries, the identificntion of protlums ~nd deeisions for the rapid
promotion of investment projects was mrde during 973 and 197h, with the
res.lt that a large nunber nf ammonin/arc:s wlants, mary of them trsed on low=
cost indirerous natural ras, nre tlready under construction in the recion,

The countrice of Indi~, Indoncein, Pikistsan sind Irar hove prriicularly laree
volumes of capacity rominy on-stream by 137, with lesscr mounts in hard in
Bangladest, 'ri [Anka, 1he Republic of Korea, the Thiliprines and Atphmdstarn,
China =1so has * comprenensive rutuork of ;lants under construction, while plans
are in hand or under consider-tiorn for new freilities in Burma, Malaysia,
Thailand, Rrunei and even Singroore,

22, Tr. contrist to nitroger, nation~l development of the nrornhates irdustry

is lcss fensible in the short term for most E7Cal countries, 'nd the leficit
consumition/production halenre will have to continue to be covered ty imrorts.
Rew material availability (rock phosphnte =5 well »3 gulnhar) is the mejor
constraint on tre attoinment of nelf-sufficierncy ir tre countries in the rooion,
However, rock phosprivte bt heen discovered i- Justrslir -nd in- fow other
Asinn countries. lotash v materinls -re cven wore serrcc in the rerion,

and development of this industry is likely to occur only in the mediur to

long term, and then orly in the two Mekong 3nsin countries which have snrnellite

and sylvite devosite

23, Present efforts to exrand output ir order to ~pproach selfescufficiency
over the current half-decade arc likelv to ciuse the prodiction capacity of
the group of 11 countries to increace by about 7.7 niillion tons Toend 7,3
million tons FJ”S by 1980, The group's total capacities would then be ;.2
millions tons N and over -.3 million tons P2U5, from which offtzkes of 7.f Aand

1.7 millior. tons might be expected in the 197:/3 fertilizer ye'r. In so far
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ns there wny be un inherent tenpc on the ¢xiansion of outout, oxtr-pslatior
of past growth trends suvopests rother rmors corcorvat lve estimetea, Tomever,
of?irial  enthusisaw 45 hiphk and feilurse to feobicve some of e nrorent
inctallation and ntiliation tor ~ts could ho offcet by over- ~pizvenants

in other arcas. Individual courtry citirm~ies of nitroren croa Cibv gn ba2aflc
inelude “oout 7. million tons in India, retueer o7 nnd 1o do Foricton nnd
Indonesic, U in Iran -vd the Republic of Yore=, ©.5% in Henelndesty, ol LT
in Afphanicton, the Philiovines ~nl Srl Tor e cituetioan in Mnloysin snd
™ailand - .mtll production levels from evistiocr cilities = in unlikely now

to be chansed by the end of the decude,

2k, i further considernble cxpansion of cnpacity is anticipated throughout
the rerion during the 19775, Installations now belng planned or considered
should raise nvnilable cnpncity by =t least o further 2.5 million tons TEn
12.7 million tons N in mid-decade. This coprcity would produc~ nhout 1 million
tons N in 1)6k/85. Moreover, pruscnt officinl intentions with respect to
achieving sclfesufficiency nd crploiting ¢ns rescrves cculd cruse 2 very much
greater expusion ol cupacity during the 1805 ns =+ whole. Although domestic
demand will ¢ cxpandings concurrently, it in fortunste that there is time,
before the huze investment ic comritted, for cren -ountry, cubsroup and the
ESCAS rerion to consider curefully the Likely eficclive domestic and ~xport
demand for its outynt in the light of its relative production cort structure
nd its alternative soureces of imports, uses tor indipenous raw materials, nnd

opportunity cost.: of caypital,

25. tiatural gac is usually the chespest feedstock for amronia and nitrogenous
fertilizer manufrcture. Tt is becoming he wont Important feedstork in the

pew TiCnl plnats now upler construction -nd, “dthough o e pnacin on foel o1l
is exmected i: the 1:70s, gns will rerein importaunt, ir-ludiny its export
following liquefaction. snveral consumins LU countries Yoave fus reaerves,
very large in the cnee of Irndonesis. “ince n~phtti hos become wery exrensive,
it will be used,like coal:in new plants only in ~pecial cirrumstances. ! few
plants using these feedstocks re now urnder ronstrustion or consideration in
countries with insuffi-~ient indirenous zas (Indin) ev with none (Sri Tarka, the
Reputlic of Koren). ‘ost sther fertilizer-consuning countrics ~re morc
fartuncte in having the option of domestis grs-ww:ed productiorn *9o meet all
their nceds. In some cnses, export of part of this uraduction misnt he
feasible; in others it will be cssential in order to avoid sub-optimal outpeut

levels.
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26, ke cost ndvantaje of nitrogenous fertilirers derived frow niturnd eas
stems from tro lotter's ~lternntive-use value =nd congejuent ches rness, the
lower investnent coste :snd other elorents of prolaction roctr nsoneciated with
its use, and the relative officicncy of its enerry -ontent., Toions oxersises
have demonstrated the usnally consider-ile wort ndveontare of fartili-or -~roducts
base 1 on gas when it 15 choeuply nvnilsd ool Doucver, the onportunid y cousts of
investing capitnl ard using domestic <o in fortili.er orotuction hat' reed
caureful evsliation in the light of relative feedstack inl product ricen,
transvort coets nnd alterinntive industrisl or other investment possitdilities

and markets.

27, Phosphate rock nnd sources of sul vhuric ncid, both ncce~sarv for
rhosphatic fertilizer manufacture, nre less evenly spread nround the reeion,
Few countrics have both, but therc my be some scope for trade in these inputas
to expand the minufacture of phosphoric acid wnd tne fertiliver nroducts based
upon it. This trade would include Australic, which hns very lorpge roek deposits
in ‘ueensland. OCne ACEAN country, the Prilippines, has » w jor rlant rnder
serious consideration to utilige sulpnuric asid derived frou ito nroposaed
copper-smelting activitics. Potnsh salts have been discovered only in Thailand
and Laos, and carly exploitation of these is not arnticipated: » significant

industry serving the region 1ight develop during the 17508 however,

28. assistance is desirable to help developing ESCAT countries develop
their indigenous raw materinls. Moreovaor, there mr.y be snope for hilnteral
or subregional arrangements to share rerional experience in such development,
to exchange different raw uiterinls, to trade inmuts for other moducts or
intermediates, or to provide crpital nd erpertise abroad to deovelop ccononie

industries close to their raw raterinls sourse.

29, An important =dvantape for developing countries with v resorves e
that the use of naturnl gns ratler than other hvdroucs rhon foedstoeks: vielils
savings in the investment :s well nas the operatins comts of :monin/fare-
production facilities. However, developing countries caterin: the industry
must overcome tuo main disadvantages: their new crpncity will inevr much
higher capital costs than competing existing facilities elsewhere, :nd it is
more expensive to install than it would be in developed countrica.  The latter
factor, which may correspond to n differentizl of 25 per cent or more, may be
compounded by the less adeauate infrastructure of developin® countrins., ince
there are substanticl returns to senle irn the industry nnd emunlly significant

savings by maintainin; nich rates of atilication, ression~l ~nd subrerional
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markets should be scrved by the minimum necessary number of larpe plants

operating nt full capacity.

0. Subregional co=oneration should ' lsc take advantage of the fact that
transport is chearer over chort distrnecos, oxcept that thic ~dvantare over
long=haul imports may be crodei vy the latter's bhulk ecarrisre in laree vessels.
Conversely, hiph local transvort cocka moy wive ~urreriornnl slunts @ dvantaces
over domestic ones serving domestic but diztont markets., o 90 corl ore

less portable thun other feedstocke, although once s vac heen liguified (LNG)
it can be cnrried lowyr distances guite chenrly. I senernl, rmost feedstocks

and nmmonia cost lese to ship than uren in terms of their nutrient petentinl,

21, In nddition to the effect of tie factors cited on the costs of nroducing
any particular product in various locations, it is necessary to evaluste the
different costs of producine the several feedstocks, intermediates, busic
fertilizers and NFK compounds, which vary with circumstances. A regional or
subregional output pattern covering 211 of these items should be devceloped on
the basis of raw materirls availnbility, access to markets, scale wconomies,

infrastructure and other elcements of comparative advantage .

Balances and trade

32, The nutrient supply-demand balance which will occur in c¢ach country

over the next 15 years cannot te ¢nsily predicted, and nationsal rlanning has had
to proceed on the basis of only a rudimentary awerencss of neighbouring
countries' surpluscs or deficits. . better understanding of the conseaquences

of its own investment actions, -nd of the likely supply~demand balances of
neighbouring and other potentinl competiters and sources, is important for

each producing country. Unless demnnd is expanded quite raridly, surpluces

will appear in nitrosen production about 1530 in several of the 11 countrics
under consider~tion, nnd for the rroup s a whole. The implementatior of
present intenticns mirht yield even larger surrluses as the next decude proceeds;
alternntively, delays in the establishment of new facilitien and/or failure

to meet ambitious target rates of capacity-utilic~tion could resalt in shortages
reappearing, cspecially if efforts to bring actunl consumption closer to

application toryete are as successful as food requiremente warrsnt.

33, The demand and supply levels for 1979/47%, nlluded to ~urlier, yield
an 11-country surplus of ©,.8 million tons I ~nd a dcficit of more than » million

tons P,0.. The nitrogen surplus could be up to 1.7 million tons N if demand
2’5
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were weak, or eliminated 2ltogether by strong dewrd in eack countrv. The
latter situation would consist of deficits in Indiz 2nd porhaps even the
Republic of Korea, as well ns larger shortares in the throe A 5AL members
already in deficit. At the other "wank deniand" extrenc, subatantial zurpluses

would oczur in Indonesia, Iran, Pakistan, FHunsladesh and cven Indin.  owever

an "average demrnd" .5 riilion-ton deficit mirht te cormuosed of surplises of
0.2 million tons or wore in cash of Iran, Indonusiiy, Takiston nd porbeps
Bangladesh, moderate surplusces in Jfehinictan, Indin, the weputlic of ¥ores,
and Sri LankAa; and 7 comtincd deficit exceedine 4.3 millior tons in the

Philippines, Thailand 2nd Malayein,

3L, Full self-sufficiency in 111 nutrients c-rnot he 'nticipated for nny
of the countrics, most of hich will ccntinue to import some raw materials or
intermediates, if not products or even coripounds ~nd mixes. To provide 4
reference point, however, the amourt of nev capacity needed to be established
during the 19¢0s in order to meet 11l of t-e domestic N ~nd/or l"_,)“r/ devand
from local facilities could be derived fror averase consurptiorn cstimates and
the amount and utilization of capascity cxpected to have beon installeld
already in 1930. For the rsroup as A whol2, new construction witi nameplate
capacity totalling sbout ® million tons ecach of W and P?('S would need to te
completed by 9984/25: nnd further amcunts of nbout .5 ~illion tons N and

2,0 nillion tons P205 would need be installed in the serond half of the decade.

35. Thus, the new capacity whica would have to be inst1led Jurines the
1960s to achieve self-sufficiency would totsl ~round 1 millior tons N ~nd

€ million tong pSO’B’ implying A very larce capitel investment. More seriously,
if self-sufficiency were the motive underlying muck develonments, the new
capacity would be located in 2 sub-optimnl pattern around the region, This
would raise production costs and fertili-er prices, endangerin~ demand nd thus
food production in the “egion. Morcover, it wonld deny enuntricc eniowed

with raw materials the opportunity to tuke advantzre of these reaour.cers

and, 2t the same time, suprly their neighbours with cheuper fertilicer, IF
these countries did continue to invest in transforming their ons, etc. fulo
fertilizers for export, they mirht find themselver frced witr tariff borrierc

crected by neighbours wishing to protect their own rew capacity.

VA
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3. One ey to the problem of future surpluses nnd deficits in the U50.¢
region i.; intraregional trade. however, provided it is buced on retional
{nvestment patterns. JAs far as the next four fortilizer yonrs nre soncerned,

the scopc for intrarerional trade <ppear. Timited to. (<) the partinl reviscument
of external capplies of nitroren (mainly from Japna) to Thailnnd, Molrysin and

the Philippines by some of the offtale from the new Indonesixn curzcitys; and

(b) the purchase of new Bangsl~deshi and 3ri Lenkan outpub of ritrorcn by Indic,

at least until the latter's own new facilities come on ~tream wnd perhn:ps beyond.
In addition, there could be soine product epecializntion anid/or exchanee of
intermediates, nnd some trade ir products ACTOSS horders without necescarily

affectin~ net nutrient balance positions,

37, Meanwhile, the gfenceral cxternnl trade prospect ie for o srediial
decrense in imports of N ne the outrut of the new faecilities rlready nnder
construction in many countrier rradually clOses the gnp between dorestic
production and growing consumption in most countries. Unfortunately, this
reduction of dependence on imports will probrbly ve occurring concurrently with
n gradurl foll in world prices from their high 1974 levels, roicing problems
of competition in domestic markets for most countries in the grouv, and the
more serious problems of external disposal for the few which will have pone
into surplus by the end of the decrde. Meanwhile, importc of phosphatic and
potash nutrients should increase, since demund for the former is likely to
grow faster than supply within the group while potessium snult production is

not expected within the region in this decade.

28, The situntion will change in the 19803, wnen the pattern of
intraregional (including sutrerional) and external trade will depend on

several factors which remain difficult to quantify at this staze. The most
important among these are the rate of expansion of demand in each country

and the extent to which Governments, private investors and external sources

of finance over the next few years will nlan ~nd initiate installnation of

new facilities to meet domestic fertilizer needs and/or to exploit raw materials
endowments with exvnort markets in mind. There are wirh riske involved in
anticipating the cxport rnrkets with respect to nitrqgfn: though not to

phosphates or potash, without firn commitments in ndvance.

/2.



39. ASEAIT provides - puod exarple f - subregion with o potentinl
for trade=oricentea Joveloprent or the fortilisor incustry. dithin a
subregionnl groun sach ©s adMt, the concrruction f large=scile niticnal
faellitice, thourh nocece ry b vvold reliznee frocield, nefticient
production cperaticre, woull recalt In n-tlonnl snorto. ws Tng carrlices,
especially if compar-tive advantage in rew it riils cnaowsent woro tc
influcnce iceation lecisione, Howev.r, cubrosional hormonizotion of
inveet: ent planning in the ifertilizor soctor coul @ onetet these ug

in an wrderly way. Sore investuent cecicions yet to be token, olong
with the rete at wolich new copnelty i yut 'n plece, the capncity

3

utilization rates achieved, :snc the ritec of yrowth ~f demestic lemand
levels could vive the ASEAN subregilon cluwet rny talonce ln 1765,
ranging from% deficit of 1,3 nillion tons o te nosurpluc of ¢ “ivilar
magnituce. The grester the ceprec of beth plan eceor'ination nnd
trade cn o sutregional Lesis, the cere likely it io thet o ere balonee

will be approachca and/or curplus. o restrictel to sorpc titive operations,

40, If production targcts were restricted to cabrogional colfe
sufficiency, n faveur-ble scenaric vdgut fosture Indonesic beconing
self=sufficirnt ~nd cuprlying its pirtners Joth nitrcgercus I rtilicers
before furth.r rroduction frcilitizs were brought on cirew lscwhires
Indonesis would have a pu rontoed market while tne Philippines, Molayeia
and Thailanc would hove pu rantoew, renscnzbly=pricaa cupplics.

Additional nitropen freilitice would be localed ta the besie of cconeric
eriteria within » subropicnal arrangerent providing »lsa for epocioliar -
tion in phosphrtes nnu pctasn fer the Philippines - na Thailand reepcctivelys
The scope for rossitle exiort beyond tie snbregicn, whetnr for prodit

or necessity, woculd 2lsc te berne in nind, as would tne avelinkliilty, .0
chear extra-subregional supplics, which wculd perrat srestior speciclization

within the subregion,

NG
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L1, Several .ther inst-neos of cxisting intorcountr comcperstion, -lteit

cf a bilater 1 sature, invelve cither Incir or tnc Iniliveodne:s In

associati-n variously witii bangsl deelb, ren, Sri Iinks, sokist. o Indonesin,
Althoush few, these sctivivi ¢ reprooont 1 rorg " tecnic L, finincinl
8 ’ 1 ?

and trace cenponents of sabragiontl ¢ = porntiore, v tholr cxtercion
should be encoursged, Thoy lent be procurscors & subros Lored ¢ ll-berbion
in procuction =nd troe, "nu clee of the ussitl, ingort nt whroecocional

associnticns wiilch could b wevelvpod on oo Lreaer iront,

Le. The rain brsis f specilalir-tion bty rnerbors of eubrepions such
as these (¢ thelr diffrrent cndowrent 7 prew ~torials, oatursl as
reserves ;ive core cointries - comparstive ~dvents e in the production
cf nitrosen nutricnts, while :t 1o ot one ¢t ¥ vy have & virtusl
regional moncpely on notushe  In suc’: cusec, co=.perztion drkt lonture
the exchange ~f one nutriont {or ancthers  The picture 1s nwre compler
in phosrhatic rertilizers, f'or whicn toth rogi -t sulpnuric . eil nre
required, tut trnic ay vk®& ccecperntion desiratle nmeng countriec with

3 ‘ . B .
gifferent row moterinl inputs frr the sre nuirient,

L3, Praximdty, anc tl”:us celotively cheap troneport for trode within [

the cubregion, ray be smotiper focter, but 2 rewre irportant tosis for

specialization or renuf cture »way trom dorestic markote ¢ moists of

the .conomies of larpcee=scnle production, These provide ccor. tor ot

least the exchinpe cf qurntitiec srnller thoan the cntpat of (aaaitional)

aomestic plant, ~nu lsc for coecporation to facilit te the cxpleitation

of eocmparrtive advintrygee through nrocuction for export beyond the subregion.
Sonelusions

Llyo Sever:sl majer conclusions energe froi. the for poing locussion.

To begin with, domestic durvnu for cheudesl fertilizer nust be cncournyeed

in crder to cxpleit the rositive tanelitecco 't r tio to hely ousure the ropic

expansion of fuod oityut, Leternined officisl pelicics, perhops including

interference with rarket rechonis s nd the rocoy nizetion f exicting

¢istribution systene, will b n.cesz ry ¢ bring tric “tout. (cre ver, cernand

at heme =nd in ccuntries contcoining petential concaners tor surplis procuct

must be predictea sccurstely and  in advinee f investient in expensive

new ¢ pacity.
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L5, The world will te exy-ndin, it~ cheric o tertiliorr copeclity ropidly
over the neyt dec.de, e2vpeciclly wnoore o ued, o e o dale Bost Nal e SN JU5
t »
N

West Afric., nl-ska, Venezuel: 'nd perr-pe bre derth Seoy e nwhille, - ltonugh

mest traditiors] euprlioor in eveo Ieiea dountries cre cob cxning ol

export copacity, come witl hove to fud mew oo 0o b VI Wy
expertod to new jroducsrs cac. o Lnl,  Worwloprives e Loseiy to b U
that relisnee bty gome wev lopirg BoCad countrir s an the extor SPE oG L ther

to offlo-d dorestic curil o-f, whether femporary (v coner tod ntent ienclly
for export, cr to obtqin importcd su,:iies, noy te foolirrdy. wiore ~eenorie lly
feasitle, preduction rilans stould e hornoinizod, acnand inferrat ien shared,
and trade flows pl-rnnec in concort ~nd n covence, lMurthercore, worlil :na
regional rrice and prewiction trerdu need ¢o te monitored ¢loscay Lo asgist

investment plinning,

L. ESCAF countries with atundrnt nrturel s sre cresting new e.p city
rapidly :nd witl -ehicve tirplias:s In thoir r.tre v lnaustrics by toe ond of
the present nceade. L&von wit 1ot trneir own -5, oo other courtrics will meet
thni‘r own needs bty importing or newnr lecs ez'r%ciant Lerleerons frecsteeks,
lenving only tio Fhilicpines, belost, Theilond nd the cepalic of weut:. |i
Vict-Mam with sirnific-nt deficite, Selfesafficivres tnrs glod Lhe LyP0s

in caeh of the 11 contrice stucivd weale reqguds conctruction of thwther
capacity totalling :tnut Lo million tons & ~nd 6 million tony I‘.Tb. AS much
of thie would te lec-ted in suboptimai loc.tione "nd come of 1L on incifiel :nt
scales, it would he ,r.iiretle for sume countries to arintaln o Jicits in sone
fertilizer products, contribtutingy to suur:rional, reeilonzl or intornotlenc.l

balance rather thuan national self=cuffici-ncy.

L7, Wilization ~f indigenous natural regources is the roin tuctor nzking
a fertiliz.r industry viable in FQUAP countr:es,  Iney should be cxploited -s
efficiently as possibl., with rolative tronspert ceots uictating tro ppropri-te
siting of various stopes of producticn retweern trelir location 'nd trot of the
region's product marketo, llorcov r, the econormioe ~f seal. oo coavings from
the maintenance of continuous @ -ocuction bt hi.b=utilizetion ratiw ro olpnifie
eant in chettica! furtilizer industrivs, <scpecislly the renuf-ctare ot itrcsern,

Teking advantage of these fat*ors is likely tc requlre 't lenst sutrepgionsl

arrangements tc ehare technology, to uegsist the duevelopmant cf row raterinls

/ nd
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and fecdstock gcurces, to invest - ore 4oL sult -t ly leeated Lirgcescalc
proaucticn feilitive, nuit: tr .. in virlo.o ecrbie tions -f ot o !

-

resources, int rrcditte joerds end fertUlicer s rocucte no cng oune g

S
LE, Amony the - ro oo widak mivtt L ocoept g Pep ot trploentotion
of subregional ¢ conoric Cco=er.roticn, fullesc ic v gty l ite:retion weuid
fequire plan nrrenic-tion, “ne wo. Iy Lot e bierniqu s rn tr etpante
apreements, orward urehos. o Capely controcto, nc cudblistorel Cheneisl

|
perticipation in sutrecion:l nvestmerte, ¢ 411 e gabr gionsl o iplin -
arrangements one co=oper ticr in iraduction technoloyy, merk t=cveloment

. - al ] ' .
and raw materiale exploit-tion. FErcn of these weyld e necesarry to implerent
harmonizcd plins, ond the nehicvem:nt of cnen werdle e ivellit-tod bty comrite

ment to the harmonic-tion Jroc.ss, .

L9, Short of cuer rroprater coulirg tor co prenenslve i farrl 1atere

govarnméntal wreerent, coeercrition mi, Rt b stimudotes e exic it g by

sources > fin:nce -nxioic teo ensure long=ter, retaprs .~y L ip irvestrions,

T!;nsnationaf compailes based both dnciae wnd citeide the region, int, rn:tional

ingzitutjonal Londere, fdomestie bueineserer, "o cuceiwpublie oncice wikrin [
the subregion »11 hive -y interest in securing the benefite Ctemin,. 'rom

rational development cf the fertiliz r industry on : subropional tesic, cna in

investing ~ceordingly. !v creatin: - non=discriminstor; cnvircnnent,

governments could cncourceo suen nitl tives witiiout cormitting t .emselves

to formal “greements op cros.on cf sovierelgnty,

50, Moreover, Governments themselves ¢oudr lmy Lement §oportont comoperative
activities without the framework of coupretions v, 2lan hermoniziot ion,
Separate arvangensnts micnt be moce involving coll-rorsticn r ek Uields as
econcrde annlysis, production tectinoleyy, stock muntgement, nd rew caterinls
development. Even tr: oo e, necesenry bty unylenned terporry surpluses wnd
shortages, and the removal of obst-cles inhititliz rationalicetion of Lne

industry's development could be ineluced,

51, Among e’ cenemes, th. collection nd wmlrois of country Jito and t he
related projection of supplys=derind b loncer and troge poseibilities sre crucinal,
They should t«. implementcd Lmmedintely, revordlcs: of whethor cr onet other
subregional me:sures -pe ndopteds  In -ddition to theip “wWnotenefite, intcpe

governnental contacts of tiig sort shoula en-tle indivic il Goviornrent~ to tike

/better




bettor aceount of wxtern-l, ccpocislly subrorionnl, 7ovelcoim nic wn tiaeir own

rlanning, 2nd cerhupe prepor: oo wy for mere fundement 1ocomopertion ot

=« latir stoece,

cd. Teehnieal ~n< fir-ncii aseictines orould Yo urowr fror wiohies t oo

region where justiflic . wwevor, e rl oxternsl nssist-nce e wsiptle to

assict the dev lopment ©of netural r ourc s nd wprove anfocre tlen CLows o
annlysie, in order to (Xprud the scope for .ntraroricnrl comepor: f1on.
Assistance is :180 required for © »nw of progromes Yoor 1o i rrcductlivity
of the existing facilitice snd cncwre tirt ~f tne aow foeilitics in th o resion.
Internationzl ¢rencic s ngosod in both technicnl ‘ssivtance ~nd fin neinl

investment should co=crdincte their rescarch wnd implementation clos.ly,
ot i

53. Twenty four recormendotions tor further rctica by LOCKF mortar
Governments, indigencus Llnvestors, rescarchers, nc Latern:tion _I - dvieors
¢ » ’

and financisl irstitutions have ~riscn cut of thes. sonclusicn: nu ' he more

.

detniled investigotione ¢ rried ocut under the 'I;'iII)C-/EbC}u rrejoct, It ic
recormended thats

(1) Groups of EGCAF membor ccuntrics wi.ish ‘ncluce de fieit. nd
surplus prouucers of varicus ehermiesl fertilizer nid rients
and products should , iv. scricus concideratic:, to the n roonie
zation of fertilizer production ;lenning ~nd the “rrons i nt
of futur. trade on . sutregionnl ¥ .sis, with ppro; ri to
pricinz provisions :nd incentives to peauce uncecteinty - nd
eneure benelit for =il purtics,

(2) Private ond institutional ror ipre wnd domestice investore in
fertilizer facilitice witbin the LG regqion should re
encocurafed to consliicr the opportunitics nd newd Uor stube
repional (ond externs 1) trade in oruer to oneure nitional
alloestion of cipital ind maximization of lonpetern prefitubility;
and subrc gional investiment in production facilitice sheould te
promoted,

(3) BSCAP member Governmente should -vail themsclves of o« ve ry oppors
tunity to expand contiicts with oth. r countries, copecinlly those
with conplementary chermical fertilizer prospects, ty eXxchonging
expcrtise and inforrition ond by woking 23 Lge sutr gienal
arrangenent s on particulsr issucs such e stock nrnoserent :nd
market developrent,

(L) In order to promote intr-regicral tr i 2nd sutrerionsl coe
operation, internationcl +fencics nd rerdrr flovernments should

co=operste te improve fertilizir econcric infor-rtior corvices

I3 .
/wtich



(5)

()

(7)

(2)

(9)

which would -ive | reducin, -n conew lng countricr tie recults
of conrtinu e oniterirne ot notional, reionnd nd werld tronds
and prospocts in The wrr e, cupsly cnd crices o7 Srtilicor

row mebericdle, intermeddoteo, trantt e oL fpene art GLrvLco e,

Beonomic stucier should to Loiti teo Leredloiol by o, ™OLCAF.cnd cther
intern-tion 1 spanclor worklne Inoesneort tn fertiliz e price

tronas, row cuoteric le prioo tronos, Sorwered ook +tocon iticus,

the sccpe oy trocoe reongorante, o the sveilotility e coct

of ccoin troneuert.,

(1) Wrforts stould br incresced te d- velep potsch miniqge nd
procuction ci o rketable potush elts in Thailan® -nd I~ce .or
the benelit «f the whole WLCAE rogion end rurticularly to supply
Thailand's AStkd portners in schan; o for cthor foertilizor
nutrie_,nts,

(b) The Gevelopment of the fertilizer ‘ndustry nd rark.t
in the “Mekony riperinn comtrics shenld be studied, the
resulte of the cbudy should i - vilu ted jre- the roint ~f
view of fwtiare regionsl comoprotion, i wrrropriate sube
regionsl tordilic r opolicice should bLe engour yred.,

(a) 4 replonal eshosphnte deviloprent prorrr ate ©liould he
COMMeNegC urpent Ly to cnoare concerted ¢o=or« rative netion
in the EGCLE replon as » whole, in -ddition to steps tiken bty
incividial ecuntrice, to 1ine nd use phosphitic 1vek tor
fertiliz.r procucticng

L4 .

(b) Long=t pm yreemente shoule be rescned te cocure supplics
of low=cort phosph te rock iron countries within Lhe cOCAak
region (cuck as australis ) cr from BCN4 countrics,

(a) Irdic -nu the Fhilippines choild co=oncr .to inm bie
develorrent of pyriteseprocecsing :n byeprocuct culphuric
wele teeimology, snd cccord ricrily te the gevelojpaent of
their phesphite industriccy

(b) The Philippincs should develop an export=potentinl in
F_U, based on sulrhuric ncic fron Coprer=cmeiting, .nouring
mirfot s throush bilatersl treoe @ precments to mect Lhe neode
of Indenesisr ~nd otror countrier in Lhe BOULF repion, parti-
cularly oGEAN erbor.,

(a) 4ssistance chould be £lven te nsscssing the cconomic
fersibility of the cevelopment of the sas=hac et nilrogenous
fertilizer incuctr; in Rang 1 desh;

(n) Trace arrenpenents sno.ld e ecncluded to enh=nce tais
industrial mcans of expleiting th. 1adigencus resourcer, while
other nerns choul. be sought in cage f - temperary 1r.rtilizer
surpluse in langlacech,

/(10)
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Feasibility studies denling particularly with the export.
market shoula be uncert:ken for Singrporc, Brunci snd
Eurma as coon os the results cf morc roniral stuclies en
the world -nd regional morket situstion in Nelertili.cors
become =zveilsable,

In order tc preicte nd co=ordinate the future cevilopment
of the fertilic.r Incustry in ESCit countries on ¢ repion:l
and subregicnel besis, nd to provide technic 1 zssictance
anc. inforration required tor nttionwl aeeision making, -
regional fertilizer divelopment proecrarmc should te
established in #h: ESCAP repion.

Existing facilitice in the BSCAF replon should to « xprnded
to ferm & repional cntalyst development centre in ordcq to
assist member ceuntrics in.rescareh, production, st.ndardie
zation, quality control ~nd training «spucts of the use

of cotalysts.

.
Model maintonance programmes shoula be implenented feor the
improvement of naintenance plenning nnd orgsnization in
existing and new plants in the ELCAP regplon, =nd “hese
progremmes should be tokon into gonsideration “uring negotine
tion on @ontracts for new plants.

Two training propromucs choulda be leunched ns cxtensions
of existing training facilities to scrve the fertiilzer
industry of the ESCALP region,

(a) In crder to facilitate the suceessful installaticn
of new fertilizer focilitics in the ESChF r.gion, =
continuous dialogie: should be commenced among reproscnta-
tives of eorpanics hoving cxpericnee in contricting
fertilizer plents, production unite =nd single iter:s of
equipment ;

(b) General ruidelines should be prepmrod on contract
formulation, pcrtinent international practices, sellers!
and buyers' liabilities, ctc,

The exchange of regional tenuws for zssistance in starteup
opcrations shoula be organizec to exchinge expericnce on
start-=up operntions and to frcilitate technical ~scistance
during the jeriou of initiazl procuction in order to prevent
the ralfunctioning of new plants in the BOCKP region,

A study should be conducted and » symposium eonvened to
enable EGCAF countries to exchange uxperiences related to
the procduction of blended and compound fertilizers with a
view to the improvement of mixing-plant operations in the
region.

/(14)
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(20)

(21)

(22)

(23)

(24)
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& regiona. workshop sacule be converiig Lo kchn @
experiences of oqy perct structires in o xisting ©5CLE
fertilizey plints, supportorl Ly = compsrstive stuay on
manacenent of hipnly oftficlont -1l tower-citpat plants,
anc incliang the alaberation of irprov ¢ canegoant
structurce lor Liree noo oo 11 plonts,

(a) Genernl ecorpabive ctuwles ghoadd e expandod ~nd
a reglonal synpeooir conened on iortiliver narketing - ac
distributin infrestracturce - no oroble s 1n ESCaF
countriecs;

(k) A speeindl study stoule to comducted om Lngproeve .o
fertilicor tagginie ~nd tulk transport t.ehniques in
the regiong

(s) Comparative eeonorde studies shodi be wxvnded on
ESCAP member Govera®ents! ferdili-er prieing policies cnu
the optimization ot eibel les wnce Limort toxer ~n {ertilizers
and fertiliz.r raw -+ toerisdc, inooorcer to octublise

reeo menced velue=to=goot rotros to holp covarmimente develop
eonsistent enu flexicle rel-tionshijs totwoen fertilicer

and erop priecs.,

Reseorch on the uce "of slowsr:leice nitrojencus fhrtiliser
should te intensifi-d within the coCeF region, wita
prordsing meterinls beins t ctoed ne weronstreted ot o

regional neeting, !

(a) an aptraical shoula be relc of the techno=eccononde
feasibility cof r constructic: anu wehottlenceking of the
existing ammonia/ure: plent in Thailoncy

(b) & rrefessibility stuly shoule bte conducted 1n the
salw ccuntry on the wstablisnment of new procuction
faeilitics for loenl supplies ancdposcibly wxpert.

UNIDC unc the regiontl cormis-ion's sceretrrict should
maintain contact with ELCab meiber countrics' Governnments
to facilitate "ni' spced ui requests preparcd bty countries
anc companice requiring :ssistance, ~nd tc help Governe
ments iduntify the need for sucl, issistence.,

Ext<rnal financial rescurcue made available to the BSCAF
regicn should be circeted especlilly towares lorge exporte
orientec plante, the utilization <f lceal row roterisls,
the enecoursiciunt of domeslic investrent, the exponeion of
consunption, the rurecying <f faults and shortrpes cousing
low procuctivity, an¢ the rrovision of technic.l -..sis*ance
before anc after ctorteup.

More moderste repeyment terrs should be adoptee for loins to
construct niw Jacilities in Jeveloping BOChF countries, anc
there should te extensive co=ordination ~rong 'he v.rious
regional and external funding institutions.,

/5L
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54« It would he cesiratle Lor the thirtyss cond seocion of Lo meon.nic

and Social Cormission for asia :nd toe Facivic t t ke note Ui he ¢ onclusiins

sumarized in parac. 44=523 tco cormenc n criaciple for the Jorice consle
ceration of its contituent me it re the roconrend . t.oone in orn. L3, ecoceinlly
thet (noe 11) calling tor ~ repto nd Dortilizr covel prent proer ame, @nc
tc ¢2il on ite constituent moters to rimke strenueus offorte to Lientify cnd
participate in rmutusdly bvncflei oy rerionclly v ocubropicnnlly, comol erative
solutions tc the preblers ssscci-te  with the rapic  cveloprent -F the coelewd
fertilizer incustry in or.er to ceet the requirement: of the QCAF ro Lom,

It should ~lsc ~uthorize the Executive wecrctary te trke {irs initistives

in irplementing the rccormendations colling for cecnomic stuilie to nusict
trace ~nd co=cperstivin, o regionsl phosphate cevelopment precreire, the
exchenge ~f experience in fertiiizer pl-nt .rnaperant, 'ne furth r work on
fertilizer rarkcting -nd Cistritution (oos. 4y 7, % 18, 14); nd request

him to co=operate with the apprepri-t . pencics ~no rember Governnents in

the implementation ¢f the ~th.r rcecrmend-ticns,

55 Meanwhilc, the ttention of TIIDC i culled te ite preposed re jor

role in projects to rrlement meny of the reccrrencoations concerned with
improving productivity in ¢xistiny ~no new dertilicer facilitics.  Finally,

all th. recommencatione ave submitted teo the World hank Group, the .sinn
Developnent Bank, the Intern~tional Fertilizer sevelcpront Centre -t Muscle
Shoals, thce Food ond hgriculturc Crganization and other internst ional and
regionnl institutions, for their cornest consicer-tion of the roles they adght
play in eco=opcrative efforts to <ssist the devel. ping FSCAF countries 'n their
national, subregional anc regionnl developrment f cherdeal fertilizer production

and trace,

/Isbls of Contants
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PARY A: FERTILIZER PRCBLEMS AND REQUIREMENTS

Chapter 1: Crisis ang Cutiiok

. In several developing countrics uver the past half=decadc, chronic
food=-shortage situaticns have reachod famine or ncar-famine proportlons.
This crisis became especially acut. a=eund 1973 when a pericd « f adverse
weather conditions harmed producticn of ¢ reals e devidnped food=exporting
countrics as well as develrping countrics., Rapidly incrcasing oil and
fertllizer prices, a world shortag. of fertilizers resulting from previous
reductions in investment in fertilizer prcjects, food-aid limitations,

and sometimes alrecady scvere balance=of-payments diticits, combined to
severely affect several dovelceping cruntr.cs o f the ESCAP reqgion. Mhile
food rcserves were roduced to dangerous love ls, high prices »nd short
supply precluded the maintenance =f fertilizor imports to raisc or even
maintain food production in subsequent years. ¢ well as affecting food
output, the fertilizoer shortage has harmed cask crop production, a mejor

source of forcign uxchange fur marv of the countrics,

ri Notwithstanding rclotively lTow anplication rates in most countries
of the rcgion, as shown in tablc I;l/f rtiticoer use for all Sf Asia and
the Middlc East (cxcopt the USSR), amuunted te just over 13 million tons
of nutrients (N, P and Xj i1 i973 = This roproscnted about 17 per cent
of total world consumption applicd to an arca covering about 22 per cant
of world agricultural land and containing almost 60 pur cunt of total
population. For nitrcgen alore, Asiar use »f 8.2 million tons N was
23 per cent of world consumption, FAlthouah at onc time Asian Imports
accounted for helf of world tradc in ritrogen, *heir level has expanded
quitc slowly whilc cxports have increcascd, so that by 1973 nct imports
were only 0.7 million tons N. The rapid recent growth ia Asian output,
which reached about 7.9 million tons N in 1973 compared with 3.8 million
tons N six ycars carlicr, has been contributed mainly by Japan so far.
/Fer

1/ The tablcs citud in the text are appended &8s ‘nnex 1, beginning on page 15,
2/ A1l tonnage figures used in this paper are metric tonncs.



For phosphatic nutricnts, 1973 Jsian use of just over 3 million ton, P205
in 1973 was 14 per cont 5f the worlc total, while the rogisn's production

qf 2.5 million tons PZO was 10 pcr cent. Potassium nutricat production

5

was only 0.6 million tons K?U, nccessitating the not import of 2 further

million tons =

3. To safcguard food supplicvs for the rapidly incrcasing populations

in the developing countrics of the ESCAP region, it is important to rcgain
the momcntum which the "Gr.en Revelution” (initiated in times of very

cheap furtilizcrs) had guncrated and to expand domestic fond production

to a level sufficient to remov . tho prospect of famine. The expansion of
agricultural output is also necessary in crder to promotc rural development
by raising the incomes of the small farmcrs who comprise a very substantial
proportion of thc region's populatiorn. As chemical fertilizer is an cssential
rcquisite, along with highcreyiclding socds, watcer and pesticides, for
incrcased production of food and other agricul tura)l commedities, disruptions
in its supply or sharp increascs in its price can impede development cfforts

scriously. I

L. The acutc shortage of fertilizers withoessed during the porind 1973=74
was accompanicd by sharp incrcascs in th: prices of most fortilizer products,
often comprunded by increascs in transport costs. By the cnd of 1973,
f.o.b. prices in Western Zur pc or Flurida were about twice thoir level

in early 1972, and <ven greater increases in 1974 brought the price of
bagged urca tc almost scven times its carly=1972 level. Meanwhile
emmonium sulphate and tripl. supcrphosphate prices rosc t., almost six

times their lovel of 30 months carlicr, the diammonium phusphate price

rosc to almost five times, and cven the cost of pctassium chloride doubled.
During 1975 most priccs have declined, rcaching about $US250/ton for DAP,
$220/ton for urca and for TSP, and $100/ten of ammonium sulphate towards

the ¢nd of the ycar.ﬂ/

/5.

3/ For a more detalled outline of Asia and the world fortilizer markct,
sce Tenncssee Valley Authority (International Fortilizer Dovelopment Centre):

Ap Appraisal of the Fcrtiligcr Markcet and TYrends in Asia, prepared for the

US Agency ‘or Intcrnational Dovelopment, Asia(TV)01-75, Musclc Shoals,dunc 1975.

&/ British Sulphur Corporation: Monthly Price Rcports.




5. Even at thesc high prices, increasced chomical fortilizer application
on paddy would usually romain desirable in terms f the cconomic rcturn.

For ecxamplc, data collected in mid=1975, in tho course ~f the UNIDO/ESCAP
Priority Project out of which this pap.r aris.s, has indicatcd benefit-

zost ratins of 2:1 and cven bl in Scuch fsan countrics. A 1974 FAL/FHO
scminar reviewed ficld studics showing raticos of 2.7: 1 in Bihar to 5.5: 1

in Maharashtre, and cven higher roturns were found in some Indian states

for crops other than paddy.il L wer but still pasitive returns may vecuf

whon fertilizer use is bascd un gencral rather than scil=-test rocommendations,
or when it is not accompanicd by high cultivaticn practices such as weeds=
control. It appuars also that incroased fortilizor application ic worthwhilc
with improved varictivs of seed 25 well as with higheyiclding varictics

which require considoerable irrigation. However, chemical fertilizer applica-
tion is fairly new (ur barcly practisct) in most districts of the developing
ESCAP rcgion, <o more than a positive return may be requaired to allay farmcrs!

fecars and oxpand use orn tho scale necesrary.

6. Moreover, the 1673/74 crisi- contributod «normously & doterioration

in thc balances of trade and frraign exchange positinns in many doveloping
countrics. This wes accontuated by sharp ricc: "n Troight charges during

the same poriod, whon demand pressurcs caused by large wheat shipments

by Australie, Canada and the tnited States cxacerbated rising costs in the
transport industry. 1lu this situctien many developing countrics, particularly
those most scrinusly affected, had to rodune imports wven of some of their
csscential import requiremonts such cs food and fucls in order t ameliorate
their critical balance «.f payments pasitinon and forer jn oxchange crisis,

As scen in table 6, the cost of imports of fortilizors n the deviloping

Asian and Pacific regisn (cxcept China and other contrally planncd cconmics
and lran) rose from $¥8700 million to more than $ 1,850 millisn during the
1973/74 purind. Excluding ¢ fiw fortunate countrics, the ¢mbhined deficit in the
balance of trade fer the  doveluping countrics in the ESCAP region skyrocketed
from $ 5 billion tc $ 11 billion during thoe 1973/74 ycar. The prices of all
fertilizcrs and ftreijht ¢ sts F.11 drastically in 1975, but the damoge

to foruign oxchange roscrves hed beoen denc.

/7.

8/ Herdt and Barkcr: "Possible Efficts of the Foertilizor Shortage on Ricc
Production in Asian Countrics''y Paper No. 74-23, rresonted at the Asian
Productivity Grijanization Sympnsium e Interrelationship botween Agriculture
Inputs, Industry and /griculturc, T wyo, Japa, 25 Novemhera2 December 1974,



imported supolics

7. Major supplicrs of chemical foertilizore t develnping ESCAP countries

during the past dccadc arc 3.1yium, Canase, the Foderal Republic of Germany,
ltaly, Japan, the Ncthorlands and the United States. Nearly hal€ of the
nitrogenous fertilizers importec by the developing countrics Fas come from

Japan which, 2long with tac Motherlands, the Un ted States and Italy, has tended
to dominate the import markets 1n the ESCAP rogion., Phosphate rock for the
production ~f phosphatic fortilizers has been mainly imperted from Jordan,
Morocco and the Unitud States, while Cancda, the Umited States and the Foederal
Republic of Germany have buen the major suppliers ~F potash fertilizers to
developing CSCAP countrics. Rocent trade 1 ws affecting developing ESCAP

countries in cach type of ferti'izer zre summariscd in tables 2-5.

8. World productinon is expected to expand rapidly over the next few
years, with a conscquent lowerin; o5f orces from cheir hich 1970 1cvels,

In the longer run, howcver, considerable intce - npatioral restructuring of

the industry is uxpect ' t cortinue. cartiy as & pesult - f the phasing

out of polluting industrics 'r "wveloped ¢ uncrics, partly @s @ rcflcection I
of the changing location of discovercd raw material supplics, and partly

duc to the designation »f fortilizers ~s o stra*. jic comnodity in many
developing countrics. Inc=cesingly, Zevileping countri v will dominate the
industry. Incrcasns in most devel sperd courtric. ! sroduction. particularly
that of nitrogenous fertilizers, ~re likely to be mainly for domestic mark.ts
in thcse countries, ancd little increase im ux: ~rt potential is f-rescen

for most ~f thc countries which tradit 'onally have supplicd developing Asials

fertilizer needs, as tablcs H5-8 show.

9. The unwillingness un the part of fertilizer produccrs in devcloped
countries to expand fertilizer production for export purposcs has been

mainly due to:

(i) increased prices for raw matcrials and foodsticks, squcezing

their profit marjins;

(i1) acute fluctuation in fertilizer demand/supply balances and prilces,

leading an great pr fit instability t . fertilizer-producing companies;

/Giii)
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(iii) stricter regulations and control Sver the cnvironmoent

(iv) continucd wncbiiity f doviloping countries to finadnc. imports
of chemica)l fortibizurs f¢ prices eonsidored reasonable to

ferzilizor xporturs,
(v) the non=availability «f choap foedstocks Tcally; and

(vi) tong distanc.s from consumer markets at a time Sf high froight

rates ..

10, Even 1n those c-untrics which d9 have export potuntial, prices of
fortilizers and focdstorks are Vikoly to continué to rcreasc in the long
run duc to inflationary prossurcs. Furthor tomporary declircs, foltowed
by only modcrate incr.ascs ofc anticiprted in the short torm, and somc
analysts have cstimated such nrices at the ernd f the oresent decade as
$US 210/ton for DAP, & 140/t for urca, $ 130/ton fer TSP and $ 35/ton
for ammonium sulphate (1n cunstant 15745 dotlar=torms) . However, fellowing
such dechines, world fortilizer pr cos are expected € trond upward in
response to the high investment cost ©f now product o fac.l'ties and 1
contimu us upward m voments i raw material proc.s. imong sther offocts,
this price trend should  ncourage the rapad cxponsion of production capa-
Citics in Areas such as th. Mddl hosty b ortn nd West [fricn, Vo nezue ba,
Alaska and perhops the Nerth Sooy which ~re we ) ondowed with po trileum
and naturel gos. The cstablishment or gr wth ~f production bascd Hn

these foedstock sources will place more suepli- s f ritengenous fertilizers

on the world market during the 1980s and thus m Aify the upward price trend.

i, Exp rts from coetrally planncd voonomics have not buon taken into
account in the prep~raticn of this prp.r. bt should bo noted, however,

that merec than 0.5 miliian tons of ratregerous fortilizor products have

boen _xported ~nanuatly by Japan to China This maior rogional ¢ nsumer

is incriasing 1t degree of sclfesufficioncy, wnobling Jopan o divert

some of its cxporrts o sthor dove) ping ESGP courtrivs. It s prssible
that the 13 nuw plonts, cach with the daily pr duction capacity o f 1,000 tens
of amonio and 1,660 t ns f urc, row under constructy on i Chins may

mcet only partiably the incroasing demend for potr.gon fortidizers
cxpected from groater omphas 5 rouxpanded o0 pr yductron 1n that c-untry,

Mowcver, Japan is (xpected UoContinue 0 hove TR nnual expert surplus of

/1.5



1.5 million tons N, 2t Vst until its ~lder production facilitics are scrapped.

12. imong Sther tradicional suppliors to the s1an market, the US has
Been 2 ne nitrogonous fortilizer impertor itsclf during the past fow

years, and the possibility »f "5 cxponding sroduction sufficiontly to

bc able to exp rt seums r.omote, ~lthough this dopends on awaited €ongressional
decisicns sn the prices 1 [laskan and othor rotural gas for inturstate
commerce . Hewever, US wxports of phouphatic ~nd patrsh fortilizers arc
expected to grow to mect the demend for thom in doveloping countrics which
have still imbilanc.d NeP-K ap licntion rateos,  GF the majur nitrogoenous
fortiltizer cxporting countrics £ Wostorn Europe, tne Nothoriands, N rway

and the United Kingdom may in the futur. cxpond fortilizor wxports to
developing countries »f Joie ~nd the Pcific by btil:zing oil wnd natyral

gas found in thc North S.v. This oxpansion, however, will not be significant
until the 1atc 1980s, a5 defirite plony for ¢ nstructing now plants have

yet been formulated. Meanwhilo, the Fodorat Ko ublic ~f G rmany and France
should continuc t - be sources  F opotasy fortihizars, ~long with Canada;

and Australia could become an important source ~f ph sohates. I

domestic product:ion policivs

3. ns obscreved warl ry the necd for considorably incrcascd application
of chemical fertylizars is ~n imp .rtart constraint on the .xpansicp of
food and cash crop production o ALicn farms.,  $S_veral factors have led
developing countrics tc adopt policice aim:d ~t the ripid cxpansinn ~f
domestic fertilizer production as the principle means f achieving the
necessary incroasc in suprly and utilizadi n.  These factors include:

(i) the possibility of inadequate world supplivs available for

impert, as A result  f the contraction of investment by

traditional producing cruntrics;

(ii) the fear that the decling in werld prices which 1s now taking
placc will prove t. be tumporary and that as futurc shortages

develop priccs may fluctunte wildly ar~und high Yovels;
(iVi) Migh transprrt crots;

(iv) the chronic forovin (xchange shortages which alrcady exist In

som. countrics, partly as » result of the recent fertilizere crisis;

/(v)



(v) the wich t. oxplait 1oeal seurces - fF hyde carbon foodstrcks
and cthor ryw materials, partly by transforming them into
fortiliz.rs tc m_.t thoir cwe or sther countroos! oxpending

Aomand .

14, hio “rive for ~o 1 oast porti~! o Vfesufficicncy is «specially
markcd in the ESCAP ro g1 ony, whoro the fuertilizer nduotry hes traditionally
produccd wnly 2 small properton <7 rFoquirements, g thot sftee in smell
or othorwise incfficiont planite producing in=ppr priate - r highecost
producte, M wmot ESCAP member countrivs, wspecially thou svriously
affectoed by the w rld marke t supply and price situction in both fortilizers
and row materials, and these with 1oct)l wourcis ©f 1 wecest hydrocarben
focdstiocks, have stoppod up tnoor clons t o P St 0P oxpand their own pro=
duction facrlitica, vspeci~lly for niteogorous fortilizors. Since these
new plants intail huge investmont sty Tix progrommes require the according
f priority to finoncasl supovrt proved d by qgovorumeni r Arronged by
goverrments with financicl organizety © rogovernmeets outside tho region,
In many of the curtrios, the odontii cition £ oprebloms and decisiors for
the ropid premotion f invectm. ot »ro ) cts were made already during 1973
and 1374, with the result thao a large number f ammeniafurea comploxces,
many of thom bas ) sn lowsc st ndigunnus naturss gas, re alroody under

censtruction in the ESChP rog.on

5. In ¢ ntrast € the modiam=tore owtl ok for nitrogencus fertilizers,
most duevelopirg ESCAP ¢ untrioc wi il rimain mp ri=dopondont with respect
t: ph sphatic fertilizors. Thoe natinnal dovel cpmert Sf the phosphates
industry is liss feasible in the short term for most £ the c untrics, since
they tack sufficient indr,on us scurces - f the necossory raw materials
(rock phrsphate as well as sulphur). B owiver. rock phosphate < f similar
geVogical nrigin has been discrovercd in a fow countries - nemely I f3hoe
niston, India, fran, Pakistor and Sri Lenks = while Thailand, Laos and
Malaysia alsc may be cndowed with cneugh 1ow=grade rock phosphate fr
development «f indiguen us phrophat. industrics o the 1 orger term.
M rcover, Australia appears te hove discoverod onoush rock in Queensiand
to supply a significant ,r . ri v+ »f developing Asia'm needs, and
a large mining and bencfFic iotivn projuct fe now urdir wey, Potesh raw
matcerials arc cven more scarce in the region at the prescent time.  Dovolopment
/f
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of this industry is likcly t occur only in th mcdium to long torm,
and then probably =nly 4 the v Mikona rigaritan countrics (Thailand and Laos)

which have carncllite ond sylvit, Loposis.

16. fooowedl as hostoning th. o stablrohment . f new capecity, mainly for
nitrogenous fortiltizor uroduction. deve! o ping ESCAP cauntrics have rosponded
to the recent crisis by taking stops toe improve the ut:lization rates

and productivity  f xiating fertitvzor foacilit..s. Mony of these hawe

beer opuerated very incfficicintly, resultiry in overage utilizati.n rates

of €0 por cent or cven liss in some cases. The maj r bottlenceks te
improving the rate of utilization of capacity 2t the incfficient fertilizer
plants in the regicn appear to b

(i) lack of steady supply of raw matcrials and foedstocks,
(ii) clectric power shortages.

(ii1) inadcquate mairiinance programmes, particularly those of preventive

naturc,
(iv) shortages of sparc parts,
(v) shertages - f skilicd, tcchrical and menagerial manpowcr,
(vi) antequated plants ans _quipment, ond

(vii) the use . f Righ sl ng nrices (s motimes rflocting high

world pric.s) and consiquont poor Cfftake by farmers,

17. nlong with nationcl Cfforte, varsous internstional f2gencics cither
individualiy . r juintly have beon incrcasingly active i assisting developing
ESCAP countrics &) “debottloncek!’ tne cperation ane mencgement of cxisting
fortilizor plonts. Thoor Cf7 ri, hove included the “dentification of
critical bottluncckn; the formulati v o f Acbottlonccking plans and
priogrammes; the provisior f the Toriign wxchange reoessary to import

nceded inputs; the strongthoning £ oan=plant cochnical and supervisory
training programmes; tho provision of Wworid Bank loans for improving

the cconomic infrastructur. which is noocssary for unint.rrupted operation

of the uxisting furtilizer Jlants; oction & hedp s :lve distribution and
mark:ting problume; and the organizaor on - f ¢ nfcrences, seminars and
workshops te draw groat r attentoon of the community ~f nations to the
problims ~f underutidization ~f fcrtilizer production capecity. The following

chapter 2 duscribes the mor. important int.reational institutions and

programmcs which have beon inveked t- address the fertilizer aroblem,
/18.




18. Deve tuped countrics, tro ., have sstcted ¢uve) oping ¢SCAP countrics

in making fullur wtilizoty o of the _xisting ‘crtilizer nroduction capacitics
by providing 1cang and tochri ol accictanc.. Such brirtoral assistonce

hes come mainly from thes. Jivo i ¢ ~ountrios which “xport fortilizor

plant: and cquipment s woll 35 terhnical know=now.  In addition to supplying
N foertilizors unchor bilotor b ood o wramines, Lo looed countrics have

alsc participatgd.m the Int re~ticnal Fortidizor Tapnly Schume to provide
cmergency Assistance to dovescpana ESCAY countrics which noed fertilizors
but lack the necossary purchasing povc, copucinlly in the form of forcign
«xchange.  Unfortunat.ly, those (fforte pr oved inadaauate 0 close the jep
between minimum roequircments ~od sucply cven in the short run; and the

morc offective of the fortilizor mssistance measurces of developed countrics
and inturnational ~gencios ar. thoue which hav. holped individual doveloping

countrics gencrate nuw foriilisor production of thoir own,

Expoectid difficuli-cs

13, Ti. tosk: facinz dovaloping ESCAP countrics which have ~dopted
poticres of partind sclfesuffic tniy are thor forc two-fold:

(i) to improve tho ut. Vization of Cxisting fortilizer plorts; and
( i) to increasc th. sroduction crhLacitios in tho rogion.

B h require the farm comm umat of loveioping countrics, as well as the
r.ady financial, tochnica! and menajericl assistancc by doveloped countrics
and intornationn) orgarizating .. by addition, the new capacitly programmc
requires the forcosting of fort’lozor dumand/supply balances a2t the global,
rogional and netiortl Tovers, the dov dopitent of netioral and rogdonsl
fertilizor procrammes, énd tie political commitment ol both doveioped and
dovcloping ESCAPR countri s tu co-operat. ~nd co=crdinat. in “ncmical
fortilizor produciion and ' stribution on an cconomic basic. Unfortunatuly,
up to row relatively Tittle atsontien han bhoen paid to the deveiopment of
the industrv in the ESCAP rcjron on the basis of comperative advantage,
since the oxturnnl assi-tonce has been rendured to individuecl countrics

and their own inns rormelsted without © commiccint schoeme to .nsurc

an optimum or.oductior paciorr wnodov L ioping "SCAF countrios as A wholc.
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20. With the rather ranis! Cxpansion projrammes currontly undorway and

firely (1anncd ir ritrogencus fure 1hzor produs t.oon capazitics in developing
ESCAP courtri.s, th. grou o o ohol xedudv 3 Chin~, is row wxpect. d
e wxperiencs cmr s or bose balan o4 raed/ueply  tuat e by 1273/80,
thoush witih skortag 5 ronyooaring by 1504735, This revourable batanc .
forccoue wm me _ by briin n Lk e G Soteetin ) nadd s et of the
UNTDC/CSCAP Prinr ty Freqcae oo *n s oord < ns or of e FAO Cormisrion on
Fortilizer an mid=15,5. 1 s prodrctod on the accsumption ~nd hope thet
doveloping E2C/P Countrics w.ll be able to imarove the capraity utilyzation
v Of thiir fortitizor Jlants n ori v o average ov 80 or 9C per cent,
The now copae. y vre grammes will broo mery countr: s close te the level of
sclfesufficicney innitrogerous Fortyliz v sugicly during the 1978-1982
Period. Honeo further oxpcosion of srodu tion should b bascd on realistic
estimates of the attovvabl. “urtiv ¢ rowen of footiliaer us  op the region.,
Courtri.s whir. surjius or rearssurpbus conditions 2re oxpocted to apply
at the beginnin; of the 1460 in-lyuc Indoccsia, tran, the Kopublic of
Kor. o, Kfgnariston, Bonglade (b Pokiton, 5ri Lanke and purhops India,
Some of those will soon be able to wxport siqgns ficant omounts of I
nitrojunous fortilizers, Aod othors m2y be in a2 similar po- ition if their
cffoctive dom st domand ~annot be wxpanded a5 quichkly as output once

present dificits are med,

23, Howevere, doficits could ¢orsist ir some —ountr - s (cspecially
largc oncs such as Intia), f arowth in cutput does not scur to the cxtent
s wxpect.d, or f dumand grows fastor. Ao for oas productior 1+ concerned,
thir. o pow scrion aoubt or th et of o rolyste in v loped
countriss amd crnternational cryen: mations that the neicipated hijh rates
of capacity utilization wili be re~ch.d by deve iopin; ESCA® “ountrics

by 1374/80, du. to th. long=torm nature L the techeiccl and manageria)
botticnicks nb.orv.d at Moy fovti b cor  Tants now operating and forescen
for those undor zonstructic .. S.voral countr.:s 1acl both the necessary
assortment of row matorinals -1l th. fore gn ixchanje roquircd to ocquire
them, while almose 1Y ar. dopondort <1 ih. wvxtornal supply of toechnical
and finarcial fssistamc. t- Pl n . $iusel | corctruct ond opLrAte new
national facivlitics invalyong 4 1ot tichnolo gy ~nd subst.rtial capital

commitments,

1 22.




22. Mor over, it <ar b arged ‘oot the srojoc toons of demend currently
biing use! by plinncrs may be oo corsorvative.,  On vomsre realistic

vive, it oas alleged, forrdlizor consumptior or s iar dares w1l oxpand
quit. rapicly snt! bootlonicks onothe 8 tributior tyston will be overcome,
There may be two mein roasor. for 2cooting highor domont prej.ctions,
First, government polic s concorne d wth ransing food outyo i or » massive
seale e Tokaly to be dineroncieg me koo or pviey faricis readoor
access 0 cesential anpuces cuch ~o forralizor, the por hoctare application
of which i now rather Low by intoenatiel siandards (s toble ! <hows) .
S.cond, clthough the 'VCR' - the rotio of the volue 6f the wxtra yicld
produccd through f.rtidiz.r 'y 2tian to the Lost of tin inpuc = has
fallen oo unfavourabl . Yovole for Sume ~rors, 0% u oxfoecied to risc in

the shortetorm As rPclcr v, r e o, food and ~oricnitural commoditi ¢

Fise while fortilizor o o o oore mee oo 20 rosoenable Tove Is by the
cxpension of sup,ly.  drscefor aw thoro end othor foctore purmit or cause
ff ctive dowand to r. mor o rop Tty e entacipat ol addiiional production
facititics vkl be noedod if cornpriate 0 rees of andopertoree from

xternal supolicrs ore te b omotetoon L

¢

3. On he other hard, surpta o rov b o oraced of the Ddumand projections
on which now iovestment wes b o’ vrey 0 hive boere ten optimistic, The
Aifficulty ¢ cstimating ch. Tvtur. croweh 0 orciumpt oo bl discunsed

ir. chayter 3 bolow, alon; wothoonr v mér s on wdorot,ong. It shoutd be
noted here hovever thot oxcoot whore v Jorous rural by looment pri jramms

arc alrcady under way thore will boe mejor ifficale in tronslatin g require-
ments into offective and satosfred aumend.  pore fron proaloms ofF cccoptorce
at farm duvel, the distribucion sysuonm e all thes  corntrics will noed

to be imoroved 1n order to herndl . tremondous armour te b fortil o sors, in

some Cascs Houbl. tho quantiti.s prosently traded. Bettor orjarizatinn

and the dove Yopment of infrostructure will he nocossary, while floxblc
pricing policics taking the increascd fortilizer sa oty into account will

hav. to be adopted Ly governments to onsare thit cor umqtion necurs and

to safcquard the cffective us. of the nowscapacity boing insioticd. Thes.

and many othcr common probloms are alrovly cvidont an countrics which have

besrun their own Independemt dcvelopmer. of ritrogoenous Toriilizer production,
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24, surpluses may aleo ocus i 0y vat osarreos for praduction roasons,
rogardl_ss ot the ret 0 & fre g br o LorLumpue . The success rul
implimentation ©f  risons rotucl o dea wouh L ro i 0XCeSS Suply

in the smallor countrics wreno doresor arh. t o requir mon- . - annot absorb

the offtake of the dor; doee o ioarc roc T 0 ceder o cbtair scalc
ceoremi s o the protue o o ras Forsl oz tuoi . porticulnrly

the high=nutri nt and oo ly 200 e ur ~0 0 Lur duses of a tomporary
naturc may even arise in lrgo o courtries sir oo contamptioon gr owth is
rodativily steady wialo producionn oxpond. Ly arys an cach large now
plant +. brought on wtroam, 1% 0 robsble it some of the o)pcasi v
plant~ alr. ady undir constructior  r lonncd may fac. th croblor of
cither find a5 oxport morkots or coerstin, incffici nily bolow nameplate
canacity once thoe tmmediate shortay. 1« ov_rcome ~bout 1580. In a fow
cases plamt orstruction s boing, med. wonting rt on otk adentification
of wxpurc markets, but merc often the oxponaior of crpac ty i Tikely to
veeur without preoise assossmort o th e domestic or _xport demand for

its output.

NMeed for comoporpatic

25. Thus dove Teping LSCAP countrivs ~ro faced with several conundrums

in th abscac. of jood nrojections of stemical Tt lizor supply and

demar tn both thiir own and e w3 marks . 1F productron incronscs
occur mor. slevly than cxpocted, whil con ump fior bottloneoke are rolicved,
a shortage situatior will reoucur » o th countri 5' groat discomfort if
the world price is high or supnly Jow. G the cchor bars. dofwstic plons

to ircrease production may  rove relot ovely mere successful than offorts

to expard lemand, with - qually s roous corcGuure.s S 1At unable to
producy for wxport at costs comp.t tive with what could be 1w world prices.
The former situation woul ' Z3usc @ rocur=.rc - o *ho 1573/ 78 crisis, whil.
the latter would require sul<trd: o ot dony superior alterna®ive investment
opportunitivi, costs whick the countrics corc. revd car ill=afford to

buar.

25, The pursurt of = mididle ;ach avording cither of tnesc « xtromes

will rcquire o much hishar Y01 of both nformetion and Active LO=OpCrat i.on
than is proscrtly availebl. . 1t is the pur~os. of the presoent peper to

SUgm st wrys i which rog.oncl onc o subrcjicnal  _coromic ond tochnical

/co=operation
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coeop.ration might nct cnly help doveloing FSCAP mountries avoid the
cxtreme paths, but also d.al with shortaqus and surpluscs whicn will
occur anyway. /s w.ll as its goreral furcticn of improving information
on cxtorna)l plans and ar tion., intercountry co~opurotion should provide
the countr.cs vith dircet solutions to particular nrobloms wnich feature

in the short=torm cutlosk. Thooo s Toefibic o bioms ire Tudi:

(i) the danger that werld supply and cric. tronds may inhibit
cxports from now Asiar plante ool oven mak. their offtake for

domestic mark. £€ uncomoitiLive with imports;

(ii) the immaturity of th. rclovant industrial scctors and background
in appropriate sciontific an!? t.chnologicel rescarch and

development of mont countroos;

(177) lecks cr shortages o ind. junous raw matcrials and hydrocarbon

feedstockss

(iv) domstic mark *; whizh 2rc too small to capturc the cconomies
of larje=scale rroductinn and the 4. ffizutty of programming !
the irtraductiorn of successive new facilitivs so @s to Just

match the srowth of cffectiv demand;

(v) thc hich invesimnt r.quircements of new fortilizer facilitics
in capitalescroe conori.s with many .omp-.tiny uscs for financial

r.sources, an.J the roud to attract caternal finance,

(vi) relatively dow retes of utilization of capacity and othur factors

producin ; hi jh-cost output from Jeveloping country plants; and

(vii) imadcquate rej.ctions o€ dom stic ~nd uxport demand for cach
country over the lonj c.station puriods which ncw construction

requires .

7. hs notud, the 1l kelitocd of tho sy anc other problems inhibiting

the orcerly dovilopment of national fortilizer indu.trics over tho next

decade forme an important part ot the short-turm outlook. 1t is too

carly to ‘udy whothor dovilopm nts within the 28C.P royion over this

pcriod will riadily irclude the sort ~7 roponal ant subregional institutions,
programmcs ant ducisfor s whicho can centribuc. to their solution. The

timited noture of the fow bhnawral arrengements Ylroady ‘n hand in the

[fortilizer



fcrtilizer Industry, ans the slow progress made guncrelly on industrin)
Intcgration in this and otiwr developing rejions, provide no cause for
optimism. ivvirtnoless, io may boe oxoocted that the wery Y'stratogicness'
and the huge size of the fortiiizer industry will 1 a! governmments to
consider vegion:) or subrigional approaches which will offor sccure supplics

at mor. raasonable pricos the cicher fr o cetrads or aytarchic alturnatives.

28, Following o discuus. i of irternatioral activitics in the following
chapter, this Part o is concluacd with meic Jdetallod consideration of

both the importance and Cifliculty 0o Acciraotely cetimeting dumard. Part B
(chapters &4, § and 8) ther~ - fnx supdly conditions and constraints in a
selcction of deviloping FSCAY councrics, ircluding both ccoromic factors

and prcjections of sutput 1o s by the ord of the pr.osent decade and biyond.
This facilitétes the cons. _rotior o Port & {chapters 7, 8 and 3)

of various foussibl - supsily-coard baiens situctions and their implications
for the attainmert oF s fsu”7ici ey incrci cgianal trade and oxplicit
CCONOMIC CO=ODETATION Q0K "ol ¥ ovi 1uning 5 87 aayntpies

Mn~1ly, and r the baces of the To.wcvina dizcussion, Part D (chapters

10, 11 and 12) makes rocormendaisors with 1ospect to subreqgional co-operation,
thc improvement of plent ureduct.v v oand crhes roquirements for technical
and financial assistance 5 otomo e the Joweopment of an Cfficiant chembeal

fertilizer ncéam* v i tng 0ot
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Charter ©: Imomati-‘vnal Responges

Food copforence_and "A0 actii-ies

- -

29, Partly +- 4ssist nation.l ~ff .rt= *- . viand 1ocal vroduction, and
partly to fi11 the -ar “etwren r quir.-ment: ind avallabilities N AN emergency
basis, 2 wlle rinp f dntormitd ) Ineiivt Done and acrtivities h v beon
mobilized over the pist ty. years. ™ most dmportant elob il event, and a
catalyst for much sther activity and institution-building besides, wis the
World Food Conference im “ome in Lovemhor 197.. This eneouriged and expanded
the ongodng work of the Food and Aerdcuitura. Organdzation (FAC), the UMted
Mations Industrial Development rgandzition (UNIDO), the world Bank Groun
and other intermmational 1vemcles, as woll .o stablishing new fora and
programmes to relieve the temporary «d+uation and +o oxpand food production
in the loneer torm,

30. The FAO has provided 1 focuc for the immediate intermational response

to the 1973/7) crisis. The Intermational iertilizer Supnly Scheme (IFS Scheme)

was established by the FAO in July 197/ 1t the requegt of ECOSOC and the FAO

Council with 1 mandate to embark immediateiy on: N

(1) 1 series »f missioms to -sscas the suprly situation in develoring
countries, particulirly the most seriously affected (MSA) countries;

(11) 1n assessment Sf the 1w1llability ~f fertilizer in industrialized
producer-count ries:

(111) +the mobilization of financiil resources and the making of arrange-
- ments t- procure and shi~ £ r4iliz r t- needy develoning countries;

(1v) development of 2 ~loaring-hmis: function on the basis »f 1 supply
nd demand Anformation system: and

(v) 1initiation of "debottlencak™ ctions to expand damestic praduction
in » fow develoring countrics,

The practicil resnonse £0 the int. rnational o Fforts by potential donor countries
has 80 far heen limited t~ om.reencv ~rerations of 2 short-torm nature, But

in the very short term there is 14441, *hat ~.n be done to relieve the situation
in the mort serimcly Afrez-»d (M51) count—icc.

3. The IFC Scheme rerorted in irrdl 1975 thit, Aespite increased bilateral
fertilizer 2ssistiunce wd the Sperations ~f IFS Scheme that had been mounted

/to
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to alleviate curnply problems in develouiny »antrles for +he romiinlng - ort
of the fertilizer year 197L/75, it wnis orident that MSA countri~s would not
have 1t thoir dicposa™ durdng this v quntities of fertilizer corresponding
to the levrel Hf use dn 1574774 ~1lus 2 nomal srowth rate,  The IF3 Schenme
feared th:t the 331 MS. ecountriecs vwli suffer o shortfull of 337,000 tons of
plant nutrient= in ther eurrent Sortilicor year, and 1t wes then too 19t tH
take any nction which would make this sond in the remaining —ort of the year
to avold 1 reduction in asricultur-l currut caulval nt t9 an ocotimated 0.7
miilion tane of prain. The fertilizor me-r+ rogquirements »f M7 countrics,
on which the mast ~f the work »f IFS Schem hal heen foreused, would amount to
approxir{atnly 3.2 miilion *ons »f piant nmutrients tor the fertilizer yoar
1975/7¢, and 75 ver cent M thse node wr in .Asirx.l‘-/ Table /  surmirizes
the IFS Scheme's supolies o ¥SOCA™ memb or ~muntries in 1974/77.

32. With - view te deiling with *n loneer form nroblem, » Commission on
Fertilizers (COF) was cstablished by & 7 Council in Nowember 1973, on the
recommendation of an ad hoe intereovorrment.l ~onsultation on fertillzers
with particication from swernmente, industry and ieencics. The “ommission
was set up to kecp the intermationnl foetilizor situation under continuous
review 4nd to consider any socelal difficulties which might arise in relation
to production, consumotion mdé btrade. “hen it met in July 197, the COF
endorsed the establishment, and :crort. d resronsibllity for supervision, of
the IFS Scheme and :lso :roceeded 0 roviews

(1) the current markcot situation, *‘rends, “nd oraspeets for fertilizer

supplies and oricus;

(11) measwures required in dcv.loning ~duntri-c +o Nlly utilize existing

capacitles and to ~xrund them; -nd

(111) the availsbility and prices of raw matori<ls in finished fertilizer
in selected reglon in ordor t determine the implications ~f long-

term trends for developing countries.

33. Subsequently, the World Fond Confirence roquested the COF to definc a

"world fertilizer policy", based on an "authoritative analysis of the long-term

fertilizer supply and demand situation". This wias undertaken quicxly -nd
/formulated

1/ Intcrnational Fertilizer Supply Schemct Fcpory, FAO, april 1975
(AGS:F/75/9). ’




formulated in timc for the Junc 1977 sessisn. The repert emrhasized that
without opropri itc etior thero wis ne su ptee th t *he ayelicnl fluctuations
which had cliaracterized the #ar+itioer mocke*r in thoe oot would not reeur

the dis*ross of ¢ither ©ortiiforr uneve o0 too indastry, or @oth. Much greater
attention must b iven in the 3o 10 dins ~ouantries t o exmonsion and dintonoifi-
sation of *hc us. of tor+iliz.r md ~her Iagr v d farming practle o including
high-yielding cron varictioe, I supe ot 4 thet the awoer-all shicetiv . Hf a
world fertilizer nolicy mhould b b ifin. e*iome nec osirr to ensurs thet
211 farmers hed -onitinuing cness re o o cure coures of supely of fortilizore
at reasonable pricos 1s novded to moo* rooculriments for production Sf food and
other agricultural esmmoAitics. «nd +h ' o moximum »f resoursis - nhyclenl,
financial ~nd hums - wiro mobilized + . - - mo+r. the morc eoxtemslve .nd intensive

use »f furtilizer, partdenlarly in the 4 .0 ing eountries.

3. The COF report thern prenceszd in 3 t9il 1we svecifie chort-term nd
eight lonper-term ~ctions for hel-dne o ¢olve probloms in the dovolonding

countrics. The short-torm recommenditione wores

(1). the strengthenine of thee TFS Scheme through increased contributions
to 1t Fertilizer Pool,  nid

(11) oxr oneton AF biluternl £ ~tildz ¢ dd,

while the action which shmild be taken +» derl with the longer-term problem
included:

(111) development of  bottor intollicence system for the ghthering,
sto o retricv.l ond malysis »of fertllizer informetion;

(4v) -nm irtomsiv ostudy o 1l os amrs relisbhle means of farecisting
faturc supply, - ffective demand and requirements for fortilizer:

(v) an int.rmation 1 fertildzcr verocment, wossibly ircorporating A
buffer stock:

(vi) 1lomg-t.rm ~ontracte b tween import.rs and exnorters:

(vri1) t chnicil nd finwnei~l -ssistine in the o stablishment of
additionil rertilizir npoduction capielty in develrodng countrics,
inc Iuwding joint vortures,

(vit11) additd el .fforte Lo czeio o U Diming countries to imrrove the
ret o oof atilde tdwm Af risting rroduction camaeity

S(4ix)



(1x) forthor % -hn'c 1 ro rinpex’ cist nec fo iacr vse fortillaeor
use throuh *he dvilymint <0 rremotisnal and marketing infra-

siructurs ind

(x) dnriasea ffederey o0 ot as .

35, Sevorsl othor institution | Yo hovo dnvolve ©the Foo. One new
organ, ~stabliched R N MU Sk h e ot an of the nrld

Food Conferencr, is the Commit*t  on_Worid #Hod Securi+y. Tro teok is to
review continumsly the 21 Avrind, samly ) ctor o (dtavdion, vilunte th
adequicy of Ctock Tev Yy, rcoview oo Ddeen b AmeTome nt th ran o god Tntorma-
tional Undertaking -n Worid Food Si~urity -nd rezommend Short- and long-torm
policy nctinn tn cnsurc ~dequnts corenl supnidcs for minimur worid foed sceurity.
Another asrmect of world food sccurity which th “enl renac. 2cnside red wis th
need for FAO t» vnsure 1ite capuclisy to ~+»niz the or woscd Global Infrrmation
System and ¥ .riy-darning System in Food o nd pricultar o amone specific
projects unde roconsidery tdon for ~veecution by 0 i the ficld ~f 1 rtilizors
has been 1 Survey of Oo11 Fertdlitler with prutdeulsr omphasis on troditioned
methods and th u.: >f osrpwnle momur. ., wi. woioat, oxasutien of watch hse
now commenced in coeonceration with 3C..7, vill include wn intercountry n. twork
of rescarch -nd “onerstrationg "or Anpeovdne <01l fertility with omhasis on

organic rooeveline.

3. More wtonomwus, hut with 140 A5 o et bosed b the ™0 's Pome
Headquarters, is the Worl? oed Oogncdl | stablithed by the Unitod Nations
Generil assembly Hn the diniti-*1r of “h. World Faed “onference . The Council
is to roview 20 wpcets ~f m v reblems ond roldn 1ssues affecting the
world food situstisn  nd o ~ o~ rmiae Arsther roeddal cetien includineg an
integroted orroich amonp povernm ats, United Yitions bodlos and roginal
agencles. aeporting to 1+ 1. vi~thor ~emmitr o st ibliched on the initi-tive

of the “World Foed Sonforence - the ‘ormi t o on Food n1d Psidedes and  rogrammes.

Its purposes will he 5 .-l ind ¢ =ordin:t both short- nd long-term [ ond
11d policies to provids 1 frur frre interrovormments 1 co-ordination, toy roview
general tronds in requiromer’ . n¢ v ilarilitics, and to recmmend improve ments
in aid policies' priceitd os, commotitr=c 1 cition, =te. .8 well s dvising
the COF, the Council is (per v+ tonder cdavic to the new Intcrnational

Fund for fgricultural Develoment (IFAD).  The cottdng up of *his funi emcreed

from vorious 197 o~y o cls {includin, *Yose o WCAF -nd Sri Lank W) for 2

world fertilizer fund.  Vavourineg o broad.r aoiouch, *he Wor'd Fad Cnforonee

resolved th* th. “uncdl shoula 5ot 1 fand which w-uld envr srrisus aspects

A

of prirultural o Toymert nd Ane a0 TR et s e window" Mmoo 1t oottt s,

ERSRE
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37. ™e middn cxecuting peney -0 the orosont priosrity renjest hie 1 1longer
histrry of wort o fertilizoers *han ms t ~th o institutions. "he Fertilizers,

Pesti~idcy nd ° trochomizice Industrld ~rdon of 100 Industii] Tochnnlogy

Division i s hr UNIID uwnity

oo el b cchaiatl assiotane v the

development o1 the fertilisze s industr dn moy fev-l-ning cruntri e nd have

particinatey oxtinly in the org

seetion ©or dAntemotiona! confiorenes 3 .nd the

work of other oeonedo 5. In oAdew o0 th sorsoning erdste over 1973=0Y, UNTDC

has faund it neeoconry t0 verh

Ml ond oAl drs fortdlizoe Lov yment progrmme
[

. r'4
for the comin v rs. Mulde 1ines or 'hic Mo Bon set ut In ceverald '\-'ma;rs-/
Y

and Y new Lro, tarme o7 work and

nationnl Industri. Devi ol ment

38, The Cony renee oW
nwmed "Deel s tin o one T n of
™is inddec:.tei the need P e
priority s cta o, of whi'h the

one of the x t imortant, nd oo

deve loving ~ountriv . nomely

production br *h ogoas 00T,

press patdom wo s Taanched 1t the Doennd Intor-
oonf v e, hoeld at Idms in March 1977,

’

cryrchonatve programme of followsu. etivities

Ahtan n ITmuseriol Der-loument Coeoperiation',

ot vtin oon o plobal el pegardine ecrtidn
stomie o 0 otlldeor industry was ddentifted o

I SRTEN *rect r o industriatizotion of

7T oo o v of the {otal world industricl “

Tor tRi s v bs B sendeved, no 11-mt ot

would hav to be luwnches tmmcdd b0y ' ooveoridnete, dntor ald, the svplne

ration of natur:l rosourc g+ h LEaLotl CRETUNS BEL * b LR SRR Y0 B he in*cerchanwe

nf know-how, the provicion ¥

fin- 'h. neince ne of rlants ind infra-

structur:, the jrductin nd;or 0 remon oogrlomont s the optdmdzation

of production progrommes nd Ba
progrmm:s.

2

&/

rikctdne: and the ostabiishment ~f ‘r-dninre
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19. The proposc actir of uald G these towtes Tnciules olane to
orgamizc consultations ov an 1r ot bl - o Lrdor te jcthor the rlovant

data and inlormation; 1 asc.oain en! lissuse Lpporter ctios for co-

operetion; and to promote rogotiitions, ags.omert. and . 2] arrangee
ments for int reatronal co=oporatt o anone dovel oping a0 o Ioped
countrics. The Priority Proccy rov vk b sy p = is in Nince

with these primcipl s, "ro ¢ broad r “ront, fult mpler r oot 0 05 schoduled
to occur in 1976 and 1977 on th ciudy Af —Cotoral Kv o oo on a2 global

ccale, including:

(i) totei world reauircmrts .fF Fortilizer nusry.nt (N, P and K,
taking intc accoun: world nopulation growth, improvem.nt of
the Jictary and livir o :tanards, ¢nd totar werld food nocds
of the worli, brokorn 1w b tween Aowelopued and doveioping

countr!.s;
(i1) the roguircmerts of the dovidoping countrics by region;

(11i)  tnc raw matoria) situation and markets in dcveloping countri.s,
including the u:e of fior d naturai 3as, low=rad. phosphate [

rock and potash doposits;

(iv) a stratogy an. o plan of 3 tion '.rking major consuming-
countri s and (oun.re.s woth dor;  amounts of lowecost raw

mater.als ir the doviloping worid;
(V) design and cnyiacriog capacitios an dove loping countrics:
(vi) capita! rogquirem o nte it v e omo ot them;

(vii) “ransport and markoting, disoribution and - Ffioo . nt usage

of fertilizors; and

(vi1ti) the managomeni Af darge . torpriscs.
Lo. The gencral outiioe o7 e rlan of act or for thic projramme has
already buen proparc!. It ‘ncludes t2) the cstabl:i-hmert of an oxpert
group of abcut ') high=leved planicrs o7 o poracors workirg for dovilopment
of the inductry in dovelopin ¢ouctre . s togother with oxporss from doeve loped
countrics, rync.ring ar ' ontractine “orms end Firencial ioithtutions;
(®) groups of pianrcrs ar X Pl TP o o0 the IGCAF, ECWA, FCA, ECE
and ECLA roj rey ang () vars s Frooaratory xercises by Jeldr includimg,

in the oruarization's currint programme 7 JeloL Act.vi o« st
/i)




-21 -
(1) assistance for brinjing existing fertilizer plant capacities
wp to full production;
(i1) continuation and formalization of the UNIDO-FAG-IBRD Working Group;
(1ii) the cstablishment of regional fertilizer development centres;

(iv) the highlighting of technologies for use of dlternate feedstocks
.9y and preparing modcls based on gas, oil, coal and elecetricity; and
(v) participation in the World Food Cou-cil, the iFAD, the COF and

the IFS Scheme;

ond three further excrcises now being proposed:

(vi) the establishment of a UNIDO=USSR Joint Centre for Fertillzer
Development;

(vit) participation in the International Fertilizer Vcvelopment Centre
(TVA) and co-nperation in the work of the IBRD Fortilizer Unit; and

(viii) <hc establishmcnt of a fertilizer information and intelligence

unit to cairy nut the Resolution '11) of the Woi'd Food Conference.

This progremme is cxpected to provide a continuous 1iak between UNIDO and
ESCAP for the mutuai boncfit of the latter's member countries in the

developmert of fe-iilizcr production and distribution.

dnteryi=y, _gro s and fund sources
b, Several "food crisis' institutions have been c¢stablished as Co=
operative ventures .mong inter~national ~gcnci-s. Ore of thesc which was
set up on the propos.! of the Wer!d food Conference is the Lonsyitatlyg
Sroyp on Food Production and Investment in Develaping Countrics (CGFPI) .,

The Group comprises representatives of bilateral and multilateral donors,

8s well as reproesentatives of doveloping countries themsclves and is staffed
Jointly by FAO, UNIDO and ILRD. Its function is to increase, co=ordinate

and improve the cfficiency of financial and technical assistance to agricul tural
production in the developing countrics. Thore was already a Consultativg
j;ggg_gg_ln;grna;iqngl Agricultyral Research (CGIAR) and the Conference suggested

that the same approach should be extended to othor sectors such as extension,

agricultural credit and rural dove lopment.

/2.
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b2, For somc years bcforc the recent crisis and conscquent activity
there had been an ad hoc arrangement among FAC, UNIDC and 1BRD on the
financing of fertilizcr projects. Following the World Food Conference

this has beun formalizcd as th. FAQ/UNIDO/IBRD Working Group to cnsurc

co-ordination bctween the programmes of thes. agencics in the channclling
of assistancc to devcloping countrics for the improviment and cstablishment
of fertilizer plants. The Conferonce recommended that it should also
assist developing countrics to improve the cfficiency of their fertilizer
plant operations, complementing the work of the CGIAR. Mcanwhilc, the
World Bank has becn co=ordinating its activity with the IMF through the
ABRO-1MF Dcvglopment Committce. Established by the two major financial

organizatiors to scrvc broadcr development purposes, thic committce was
requested by the Conferince to reviow the adcquacy of cxtcrnal resources
availablc for food and input procurement and investment. [t should also

~ collaborate with the CGFPI in considering measurcs to achieve the rcquired

volumc of resources transfers.

43. The co-opcrativ. activitics of the members of the World Bank Group
wlth other intcrnational agencics arc only onc aspcct of the very substantial
progremmc which has been developed by the Fertilizer Unit of the Bank's
Inductrial Projccts D partment. Over the past ycar a mor. dctailed and
definitc opcrational programmc has beon developed, bascd on necds identi fied
In mid-l97h:1/ Mcanwhilc, the first half of the present decade has al ready
seen the Bank's investment of woll over $US 500 million in fortilizer projects
In developing ESCAP countrics. The major benuficiary has been India, but
Projects have also reccivid significant assistance in Indonesia, Pakistan

and Bangladesh. The Bank's bilatcral assistance to date, along with flows

of suppliers' crcdit and fong=tcrm loans from the ADB, thc United $aetes and the
Federal Republic of Germany, arc summarized in tabl. 10.

/b,

d/ In Mey 1974 the World Bank produccd a comprchens ive document, Fertilizoer
Reayi 2N :loping C rigg, Rcport N . LL§ (confidcntial;, and

has subscquently complemented it with a Revised Oytlook in 1975, Report

No. 830 (confidential).
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Ly, Expericrces of providing loans for the construction of ncw fcrtilizer
production facilitics in doeveloping ESCAP countrivs have showr that the
recipient countrics have not bucn abl. to utilize such loans ffcctively,
and that long delays have occurrcd 1n bringing piants on strcam. M- st of
the causes for this appcar to be rolatcd to conditions 1n the recipicnt
countrics. These problems, which arc discussed in more dotail in Part B

of this papcr, concern such aspccts as port and land transport facilities,
powcr and watir supply, tuchnical personncl, spare parts, dictribution
systcms, and burcaucratic procedures. Incriasing awaroncss of such probloms
has led developcd country and intcrnational agency donors to lay more
emphasis on a packagc approach to investment, wheroby loans cover many
clements of infrastructurc, distribution and ancillary facilitics and
rcquirc the integration of fortilizer programmes into over-all industrial

and othcr development plans.

Ls. Asidc from thcesc problems in the ricipicnt country, howcver, some
donor countrics still tic their loans to the purchasc of major construction
matecrials and equipments manufacturced in their own countrics. Tied loens
of thic naturc not only decrease the capability of the recipicnt to purchase i
appropriate plant and cquipment at competitive prices, but also increase
the dependence of the recipicnt on the developed countries providing such
loans. It is a2 welcome trend that most doveloped countri.s have now
incrcasingly been untying their long=torm jovernmental loans to developing
countricvs. Noverthcless, therc arc only a limitod number of fortilizer
plant and equipment manufacturcrs in the world, and the recipioent countrics
tend to take their imports from those firms with which thoy have hed

experience in operating their «xisting fortilizer plants.

Lé. The tcrms and conditions of bilateral loans from donor countrics

have tended over the years to become softened in accordance with resolutions
adopted by OECD-DAC member countrics and in General Assembly sessions.
Mowever, those of multilatceral loans provided by the IBRD, the Bank's
International Finance Corporation (IFC) and the ADB have not become casicr

to recipients. Indeed, in recent years thesc have turned cven harder,
reflecting the tighter intcrnational money market. As long as the iiter-
national financing agencivs continue to depend upon \he commerciel capital
market in rcplenishing their major sharcs of financial resources -or increased

/lending
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lending activitics, developing countrics will have to Borrow at rates of
intcrest which are highor than thosc paid for bilatcral loans from developed

countrics.

L. The Intcrnational Deve lopment £-soedation((1B9) -rd the Asian Develope
ment Fund (ADF), soft=loan windows of the World 8ank Sroup and the /08
respectively, have financzd A limited number ~f proiccts in developing

ESCAP countries, but such loans have brun confinud more Hr less to projects
for cconomic and sncial infrastructural dovelopment. Except for a very

fow cases, industrial devclopment prejocts such 2s the installarion of
fertilizer plant and cquipment have not been covered by such loons. The

oil facility and the extended facility created in the IMF after the petroleum
pricc increases of 1973 and 1974, have been utilized mainly by the MSA
countries in the dcveloping world in order to relicve their balance of
payments deficits. These facilitics have not been mede availablc to non=MSA

countries nor for lorg=term dovelopment purposes.

L. Developing ccuntries thus have no access to financieal loans provided
on rclatively casy tcrms and conditions, othcr than thosc provided bilaterally
by developed countries and some oil-cxporting countrics for uxpanding

demestic fertilizer production capacitiecs. This is the principlc rcason

why the 30th Commission Session of the ESCAP in April 1974 _ndorscd a
resolution calling for an eerly cstablishment of the world Fertilizer Fund
(WFF), and why the dcveioping world gencrally has been calling for the
establishment and carly implemertation of the KFAD.

L9. Following its cndorsement by the delegates of a majority of developed
and developing countrics at the. World Food Confcrer.c, the IFAD will provide
both financial and technical assistance to doeveloping countrices for increasing
food and agricultural production. 1t is very much hoped that it will

provide such assistance on (crms and conditions closer to thosc made

possible by thc IDA and the ABF rather than thosc adoptcd in ncrmal I1BRD,

IFC or ADBD lcnding operations. With the announcement madc rccently by

the Usited Stetes. end the Ewropeen Economic Community (EEC) in support of

the IFAD, the earlier fcar that it might ncver be started hes now disappeared
and Its cstabl)lshment has become a matter of time. Some oil=cauporting

countries 8f. expectid to join traditional domors in contributing financial

/resources .
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resourcesd  the pledging mecting of countri.s intorcsted in supporting the
1FAD took plac. in Guncva. Switzorlard in Uctobor 1375 with r.asonobl.
succicss, although it is yct to be Jducidid how much will b. subscrib.d and
iodned to the IFAD during its initial op.rating phasc. Its financing

and tochnical assistance activitics will be unéouroged to be well co=
ordinatcd with thosc of FAD, the Vorls Bank Group ond the rogional dovelope
ment banks in Africa, Asia and Latin Am.rica, as well ~s with thos. of the
Europcan Development Funt (EDF) «.f the FEC, the Arab Fun! for Intcrnational
Development (AFID) and othcr multilatcral finarcial agencics. Urgunt and
comprehensive international nction on the 1FAD's stablishment and operation

should provide significant rclicf for dewiloping countrics' fertilizer problems .,

50. The financial and technical assistance on furt lizer production so

far provided by duveloped countrics, oil=cxporting countrios ard international
financing aguncics, regardless Hf the turms and conditions of such assistancoe,
has been meinly in rusponsce to individual request. of developing “ountrics

for increasing domestic fortilizer producticrn. There has been no conscious
effort by these donor countrics and internaticnal financing agencivs to
promote planncd rcjional dovilopment of fortilizer production capacitice,

and ncither the IBRD nor the ADB has yct financ. d any fertilizor industry
development project in a devi loping ESCAP country with & vicw to promoting

rcgional co=operative arrongements n this or allic i s_ctors.

5. It is truc thot the ADB was interesto? in the tdentification of
regional projects in the ficl! of fortilizers and othor industrial s.ctors,
as evidenced by its financial contributinn some ycars age tc the Asian
Industrial Survey urnidcrtaken by ESCAP. However, the inturcst of the rcgional
bank lessencd wher rone of the ESCAP member countrics produced any concretc
action for sctting up reginnal co=opurative projocts in industrial develop=
ment. fts Junding activitius to increase bilateral co-op. ration between
two of its dcveloping membor countrics in the petro=chemical industry also
did not producc the originally intundod results, as the domestic market

for cach product to bc uxchanged for the othcr o pendud too rapidly inm cach
of the respective countrics, leaving tham with no export surplus availablc
for onc anothcr.

/52.
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52. There 15 row a ronewed intorest however, on the part of the

ADB as well 2 the iBRU, 1n  romotir rcgionai co=nporation in industrial
development ancluling fortidizors, whether ar a bi'latoral or o multilatoeral
basis. 1o r sponsc to the r quost from th CGFPL, tn. Worl- Bank has already
cmbark.d on the dove dopment of a rojional plan for fortilizor «ndustry
dovelopment in Southoast £ v~ M nwhi's the DB has in'.cate? (in the

course of the Friority Prajoct sut of whi h the prosont PEDCE arties) that

it will collaborate with CSCAP ~rnd LD s thorr volopm o rt of 2 concoptund
framework for revionid fortilizor v Tapm ont Slears or prejrammes for

Southeast /isia ant south fgi-

£3. Apart from the now focus just roforr @ t ., and sem. rogional

projucts of the FAO's rcjional office 1n Bangykok, attent:cn t. problems of
fertilizer industry dewclopment on an irt rcountry bas s hes b .n mainly

given by the Unit_< Natizn: rogional commissinan., The intures’ of the Asian
Industrial Survey for R qgirral Coerper tion an the Fortilizer industry has
alrcady buen mgntiomd:li/ fosimilar cmphasis on Whe scop for subrogional
integration v this industry bad boon lar! 21so by the dnitod Netions Team's
Report on Regional Co-operction in ASEAN (orlior in the doer ' .i/ Mo |
recently . in respons: to the wmphasi= placed on fortilizor probi.ms hy

membor countrics at the 30th Commission Sussion «n 1374, the ESCAP Sccrotariat
establishcd its own Task Farco on Firiiliz rs to 'nitiate a0t comnrdinat.
projects conductid by itsclf and in conjunctior with oth.r agonc.s. Both

FAO and UNIDO arc repr.scentc! 1 the ESCAP Task Farco, which has now broadoncd

its interust to include cticr agricultura' chomical: guch as pesticides.

Sk, The UNIDO/ESCAP Prinrity Proicct from which the nr.sent papor ariscs
has been the first exercise to be uriortaken since the ESCAP Tock Force was
cstablished. Fundid by the Unitid Nations Dove lopment Programme , it has

been undertaken by a team bascd on the Duve lopment ’lanning Division of

ESCAP and the Furtilizer, Pesticides and Potrochemical Irdustrics S .ction

of UNIDO.-Q/ Stveral other oroj.cts arc alrcady undor way or in final planning

/stajes,

4/ Bos, M.C.,¢t al., R.port of the fei~r Industrial Survey foor Reyinnal
Cg-oggratiﬁl, proparct undor the ~uspic. s of ECAFE on roguest oF the
Asian Industrial D v. lopment Council, “1DC (9)/0, Now Y ri . 1073

&/ United Mations Team (1.d by G. Kansu): R._ginnal Coenpuratinn for ASEAN,
London, 1972.

§/ ESCA? Projrammc of Work anc Prioritics 1975=77, sp cific activity 01.5(iv):
Priority Projcct on Regional Co=speration in Chomical Fortiliz. r Production and
Distribution. Sco Annex 11 to this paper (p. ) for 3 final report nn the
projuct.
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stages, howvir. including a goncral comparative study on fortilizer markcting
and distribution 1r tno £SCAP rogion. Thie 1o boing conducted as part
of thc £ 1on Jgricultural Regquicitis Sehome fundcd by the o thorlan's

Governmert, by @ tiam workiry 1o th, J int ESCAP/FLO Agricul ture Division.

58. Thrio now fortih zer projects irvolvira E5CAP ar beginning i1n 1976,
in spite of scvere shartages of iDP Tur e ot the prosent time.  Thosc
comprisc a joirt FAD/ESCAT -tuty on the use of orjaric menur.s, alrcady
commenc. d; an ESCAP/FAT intorc wuntry projoct comprising frold studivs and
national workshops on fortilvzor markcting ~t the small faemer lovel,
scheduled to bogin in March 1974; and 2 training seminar for jovernment
officials on the promotion of _ffictive fortidizer use in fond production

by small farmcrs.

g6. Projucts such as thes. Peprisont activity on a rogional basis to
combat food shortages in doviloping ESCAP _ountrics, and demomstrate the
attention being paid to the demand siic «f the problom, and tr some cxtenct

to the supply sislc. Other international activitics summarized in this
chaptcr have beon concerned largily with the channciling of mcrjoncy aid

and tuchnical assistence from Acveloped to duveleping countrivs., As w h@ve
SCEh, €ven in an omergoncy situdtion intoernotional  fforts have mobilized
only limitud support, and thcy cannot readily contain the detailod considerae
tion of problems and spportunitics nocossary to deal with a complux, producte
ond fecdstock-differ ntiatcd industry like chemical fortilizor. 1t is clear
that grcater offorts by donor countrivs and intcernational aguncies neud

to be complumenied by mor. scif-riliant national, subrcgional and rcgional
approaches in order to lay the basis for longe=tirm remedics for uxisting

and potential food shortages.






Chapter %: Temand Corditions

nderlyin. factor:

57. The accurate projection of fiture Adovestic derand for chremicnl fertilizers
is as impor$ant as it is 1ifficult. This charter dwells o tre 1ntter 1aalitvw,
since the former is self-cvident oot anyway illuw trated be the dioovision an

the costs of unplarned inbala ces, in Fart 2 of tric paver, after conecribving:

some of the factors whieh rare estimation Aifficult, tne chopter ‘ir-coc nttertion
to the variety of estizates made by differert analysi  and then seti oat eome
alternative demand scenarios arising frorm different sets of asow otiorns, These
indicate the very considcratle marpins of error which ray occur yithout more
sophisticated research than that nreasentlv nvnilahle., If suc) errcrs «ve
compounded retrer than offset by over- or under-schievement of rrodinction targets,
the unexpected suruluscs or shortares sy ~ause severe embarrassrent to developing

ESCAP countries.

5%. » +Several factors underlie the anticipated larre increase in de ard for
Asianeproduced fertilizers, In the first place, .isian demand for chenical
fertilivers from whatever source will expand nanifold over the nert two decades
for two basic reasons: Lipgh population rowtl rates over this period will nroduce
increasing deriands for food, even at existing ver capits consumption levels;

and government policies are incrcasingly concerned not only witir supplying nore
food to meet populution growtt tut also with increasine and securine per capita

food consumption above these, often sursistence, levels,

5%. In the sccond place, food security, especindly in view of leclining
growth of food production and rcduced aid propensity on the part of developed
countries, requires that a very larme provortion of .sian food consunption is
produced domestically, or at least within the resion. Jo *he output »f isian
farme must rise. Fortunately, the potential output of rmuch .sian cultivahle
land is well above present levels, even in the present state of technnlory and
relative prices. The exparded application of modern technology ind irrroved
resource allocation -- and a fortiori further technolowieal advance~ and price
changes to meet the greater food need -- will prodice a wide ranve of irnnovations,
particularly the increased use of righ-yielding -ereal varietios. Hirhevieldinr
varieties, even on a crop b~sis, rejuire the use of greater juartitice of
fertilizer both absolutely and relative to or®anic marures; moreover they
facilitate multiplce cropping, further expanding total chericul fertilizer
requiremerts.

JE




RO. Fertilivor npplication in terms of kilorram: of NFY ver hecture of
arable land in most J.oinn and rPacific countrics is now rother low Ly internatienal
standards, as table 1 chowz. Jwinn consurptisn of 11 nutrients wac abont

15 kg/ha of asrizultural land in 1973/74, representing about 7 kg per copitn.
These figures may be cortrasted with 174 ko/fa and £ ke heal for uropa .,

For N alone, the cverayc coraurstion »n Acinan agriculturasl 1and woz littlen more
than 9 kg/hs in 1973/74, and this included over 17 Ly M for Japan nd Korea,
but only about 11 ks for Bangladesh, Chinna, India, Indoneria, etc., lowever,

the expected consurption in 1. for Indin and Indonesi= is 20 kr and 38 ke
respectively, reflecting the increased food production which these, lilre most
other Asian countries, hLope to attair.. Indeed, fertilizer arplication will have
to increasc considerabtly if per hectare vroductizity of food ~pd agrienltursl

commodities ias to be raised near tarrct levels.

£, fireater rztional cfforts can alresdy te owserved i v developine ISCAP
countries in exvanding irrigatior to erarle *tie vl-itivgy of nige yleldin: varieties
and in providing improved infrastructures such s roads, tranaport, storage,
electricity and extension work coupled witl the surnly of agricniture] credit

to small farmers. All of these nctivities -ire conducive to rrexter fertilizer
application on farmland, sometines by raisin~ the return from it, sometines bty
relaxing institutional constraints upon it. Since the world-widce need to rroduco
more food is exvected to become increasingly reent during the period up to
1979/80 nnd thiereafter, the necd for increascd application of fertilivers per
hectare in the developing ESCAP region is further onk‘anced, Thias vovernment
policies will have to cmphasice more than over the eamisr acces: of <11 farmers
to essential inputs such as fertilizers; and uch of this gFrowth neede to occur
quickly in order to make up for the¢ slow-down whick has occurred in many ESCAF

countries in the previous and present fertili.er years,

A2, ™o sets of reasons mny bc cited for optimism that such demand crowth
will in fact oceur. 1In the first place, a key determinant of the consumption
level is price. This may be included in thre scope of government nolicy and it
would be the critical factor in the absence of government intervention. Prices
for agricultural produce have been fluctuating widely in most developing ESCAP
countries, and although the ratio between the value of tre vield increased bty
fertilizer and the cost of fertilizer (VCR) has protably remalned positive in

most cases, it has become less favoursble for a number of crons in recent months,

/These
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These relative price trends lizve helped triws 20 out slower rrowth o1 ever reductions
in fertilizer usc over the past two vears. Ii the ~ediur tore however, rclotive
prices of food nnd asricultural to industrial ~ammodities ~re ovvected to sigoe

while fertiliczer pricus should be ket within roasonstle bhounde of fluctuation

by the planned rapid increase in suprly of fertilizers vithin lerelosring countries.
Insofar as these relative price coniitions anrly, the VCP will recore ore
favourable, making it casicr for Asian farncrs to initinte or acenrt & ~reater
application of fertilizer per hectarc in many develoning: countries of our rerion.
However the cxtent to whiich this will occur in various citustions sannot e
predicted until <ore information is available on the income=elnsticity of demand

for fertilizer.

A3, A second sct of factors relate to overrriernt policics to proote smalle
farmer food production. .lthourh higher prices of fertiliuers have nffected
adversely small and weaker f-rmers in the aprliecation of fertilisers in a rnumber
of crops (whert, muive, barley, sorghum, etr.), several surrent tronds shoul.d

sive a great irmvetus to increasint the use of fertili-ers among ther, thus
increasing the total derand for fertilizers by 1079/% nnd arain by 1osh /85,

These trends include the emphasis increasingly placed on raisine production by
small farmers #s a princi #l rural development strategy, o8 well s the declining
fertiliser prices nnd the higher relative prices evpected of food crops and
agricultural exvort commoditics produced in most developing £.3CAT cm'rﬁ.ies, Once
small farmers -ain greater purchasing rower nd btecome sienificant fertilicer
users on Asian farms, there will bo A tremerndous increase in the total der.and

for fertilizers of -11 types. JSuprly and dersnd should promote each other in

this market, through the further domestic production of fertilizers civing small
farmers readicr access to fertilizers =t reasonable prices. Tlowcver the suboidy
programmes in some developing ESCAP countries may have to be strengthened tc
complement more fundamental mensures to erhance the usc of fertilizers among small

farmers.

Al This expected growth in dcmand for fertilizer on nslan farms is bheins
translated into demand for the output of .sian fertilizer factorics by several
economic and strategic considerations. Trese ir.clude hirzh ‘reight costs, the
increasing availability of ASian raw raterinls and hydrocarbon feecdstocks, the
desire of developed countries' governments and firms to de-emphasize their
fertilizer production, and developing countries' lack of confidence ir. the

smooth flow of imports. They reduce the availability or attractiveness of

non-\Bian
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non-Asian supplies, especially over thre longs tern when vvisting lowecost prodiction
facilities in the 77 Tapan ~rd Yurope ZMY be ohased out, To sove axternt ‘i
ready avail-.bility, il someti s low opportunitr coct, of focidatacks discovered
ir several Asinn countrico will ~ffot the ' 1cteor investmert cort of astai1io-in -
domestic fertilizor focilities in doveioping courtricn whict ust imrnort [1-nt

ard machinery. but cven if local prodaction i: not cormetitive, the nced for

food security will contirue to ke s.tisfind throush at loset --irtinl self-

sufficiency in fertilicers, at 1rncst ~s 1ot o overnments in devaloring £3CAP

countries fear scvere fluctuations in worl? prices or aveilarilitios.

F5. If it could he assured that plentiful sorld suenlies of the =oprropriate
produets would be nvailable 1t reasonably steady prices ench venr, the straterie
would be less important than the cost-rel~nted considerations, In this cituntion
governments' decisions on whether, how much and what to rroduce dovertically
would be relatively straighteforward. Irport or alternnteeuse costs of feredstocks,
opportunity costs of copital investment, «ttiinatle efficicncy lovelr, =nl the
scrle cconomies permitted ty dorestic =nd pert-ne exnort markets would distate
local production coets which could te compared with nnticinated o i,f, rricos

for imported products. ver in thic situatior, considershlc fortilizer wroductior
would occur in the reveloping ESCAI repion, tut vrobably only nt trose locations
where cheap natural gas nnd transport s-.vines would offset develepir:s countries!

higher investment and productior. cocts,

Fhe In practice,towever, tie situntion is complicated bty -bsence of confidence
in the world fertilivzer markct, wrought mainly hy the combinced food/fertilizer/cnerey
crisis of 1973/74. This has intunsified the desire of developing L.oCAP countries,
especially thos: with severc brlance-of-payments constraints, to add fertilizer
manufacture to their sets of import-substitution irdustries. Wrile suek decisions
would have been taken in some¢ countries (such as Iran nnd Indonesis) anyway, based
more or less on conciderations of conparative =advantage mainly charncterized by
natural gas availability, plans for domestic production in other rcountries (such

as India) may havc been motivated rore ty a desire for sccure supnlies than by

an economic selection of appronriate fields for irport-substitution.

£7. In this situation fertilizer targcts are being couched increasingly in
terms of the proportion of demand to bc saticfied by domestic production - an

approach more appropriate to a political or iournalistic summarv of the results

/of




of an industriaii-stion wolicy trhonm to = nleprirn erer~ise, TVog one  enrn

that the PLilirpiics would like to relieve 7+ o cunt coltanufficier ey, or
thet Indi~ sno0uld jroduce ¢ ner cert of its fortipicer needs in opdoar o
avert mass otarvaticn if tte flow »f iijmrts wre *n vy o Hr lecons
prohibitively xpensive.  Jince sone fertilicer oroduets clerly cannnt ne
produced dowmestically 2t 11 dun to tue 1aer of dirnpats, sue jronorticus of
total nceds imnly oven nigher percoentyos for other oo facts 3wt e dren,
rart R of thic papner indicates sore of the reqsore why el rationnl torects
may be attained througk Jlorestic prodiation whose inefficicney cruces - Wirher
price than intended to ke wid v tre farmer, taxpaver or contuner for the

apparent luxury of mecure “upnlv.

Problenz »f estirntion *
(8, Apart fror this prohlem of hiphecost production i sore cases, the

developnent:: outlined ir this chapter are welcome since they will andoubtedlw
bring demand closcr to reaairementa in tre case of fertilizer, and production
closer to tar-cts in the case of food. Jfowever <ome cerious urnblerns «ill inbiiit
the naccuratc jroiertion of fertilirer concunptior levela., Firch, tho —ory
magnitude of tie cxpancion vrosracee seans that cver 3rall errors in Fle fosumend {
rate of rrowti. ¢ach year, compoinded over the ~ever=1 yenrs “etaecr initiation
and completion of rnew freilitiees, would produce very loree differcnces in
abmolute terrc, This is especizlly true of larrme countriar such as Indin,

where ~n annual rrowth rate of (5~y) 10,7 ner cent ar s 1977/% bhase of D

million tons ! would yield » 17/ ¢ ropgumption nroiection worc than .72

million tons N lipgher than that resulting from »n rate of 1,7 per cont,

This difference is cquivalent to about t+ve critire output of one full-sized
ammonia/ures complex, Over a further five years it would sccount for that

P

of three more such plants, involving 4 total of well over ¥ million in

investment cost: (even at estimated 197- prices). The different srowth

rates adopted in two recent projection c¢xercises are compared in table 11 .,

69. Jecondy, while general price trends can be snticipated to some extent,
the actual prices which will apply in cach year arc very difficult to forsee.
Even if this was not the case, the present lack of knowledpe of price elasticity
would prevent accurate estimates of the demand levels which would be derived
from the pricc pattern. The rise in price which occurred in 197%/74 appears to
have caused consumption levels to falil by ss much as 5 per cent in some parts

of the region, but almost no precise information or nrice elasticity is vet avrilable

?
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T™ird, wkile rovernaents are surcly aimin their nolicien ¢t crester
fertiliter use, it remains very diffinult for ever trem to vredict the
extent to which arprorrinte . ersurcs to stisndnte offective donarn} will

be rohcrently formulatod and succee sefully imrlerented,  oorievercnt seldom
nirrors intent in rrecice terme in tie Jdosotonrart ooroceat, cenenislly

in areas suck an t.is where o viricty of soljey Ansteonor b castooc 1 vnlved
and where succers i ore -esvect (fortilicer coroeatio) dorend, o tont

in others (irrisation, extersion work, pricing nolicy ate,) which are
themsclves affected “v corplex wovernment ororrrrmes irvolvine institutional

reorganiz-tior.,

70, A fourth type of Aifficulty results fror tre inadequacy of existing
data on recent consumption levels, whie' must be known beforc erowth retes
applied to them can yicld future levels. Unfortunatcly tue rceernt crisis
has been accomnanied 'y speculative trading, causing inciderts of re-
exporting, undeclared sales and annccounted stocks to abound in the repion,
and thereby precluding accurate ostimates @ven for past years. as table 1
indicntee, projection excreises carricd out in the rermiorn in 1379 used
estimates for 197%/7h4 concuniption whiich differed by over 30,077 *tong o

in the case of Iadin, ‘w1, 030 ton: for iakistn, nnl around & to ENPIED S
tons for cact of Indonesia, Iran, Mrloysin and bancladesh,  lorc rccent
exercises by other investijnators whose work iz not yot publishe! suggest
that even fairly conservative cstimates of rocent consurption lev:ls in

some ESCAL countries way be too higzh.

71. For these rcason:, proiections of tne derived derand for fertilizer
will remsin uncertain - altioust. hopefilly lens so that at present. It is
evident that .tuch more rcliabl. estimates =mre necessary hefore resources should
he committed to iuvestment irn rroductior focilities which will reise output
above minimum expected demnnd levels. Therelore to poolins of thre

technical expertise and experience of various developin: ~ountries is

desirablc in order to make demand projections =25 sonhisticated and accurate
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as pomsible from the point of view of ench country individually. Technienl
assistance fror. nutside the r:gion ~1lso should prove helrpful in this
aetivity, which should include exercices to detcrrine tlie responsivencss

of demand to price ch-nges.

72. FPurtihermore, sirce nei-thouring countrice -~y he ~lrrificont
potential markets for both (lrnned ~nil uaplannsd surrlases of ench ovreducting
country, it is elearly desirable for ncrurate irformatiorn on anticipated

~ short-yres and surpluces to bo produced n? excharised ~one scuntring, 5o
that each can takce subregional export »arscts into ~ccourt in its own
planning. This information should ssist the shorteter disposal of
unexpectcd or nnavoidable =urpluses -s well as the :.dvance plannine of

new investment, and the selection of 1roducts and proeesses as ell as

total levels of output fror rational Ffirilities.

73. A rather different hut e junlly important iwyplication of tne prohlem
of uncertainty in estimating future demand is tta* domestic supply programmes
should be designed in 3uck 2 wav that thev are s flexitle as poscible.

The pattern of expenditures by which jproduction can be expanded shoull be 1
programmed so thnat nodifications in plsnt plarninge construction activities
and alternative imports can be wade as irproved lemand forecasts appear.
Mereover the programmes should be able o accommodate quite different
domestic demand levels than thlose on the basis of which they were formulated
= for example by taking dormestic demand of several countrics into account

in each national fertilizer programme. To the extert that shortfalls and
surpluses due to changes in both demand and supply levels should nffset

each other to a greater cxtent in a large market than 2 smaller, the
necessary flexibility =way have to be achieved throush close regional or
subregional co-operation. Since an imrportant element of tne unccrtainty
about demand derives fror external developments which need to t¢ reported
and analysed, intergovernmental e¢fforts on this front should reduce the
uncertainty to a more accertable level, even in the absence of intercountry

economic co-operation.

/Possible




Pussiblc demand levels

ILR Urgcnt work to derive more precisc demand projections for Asian

countrics is clcarly neccssary. But in the meantime some consumption assumptions
must be used to permit the illusiration «f rossible implications far regional
tradc and co=iperatior of variouc supply considcrati ns. For this purposes

in Part C «f thce prosent papcr, mecan .stimates have been calculated on the

basis of various dcmand prijections made for cach of 11 developing

ESCAP ccurtrics by official agenries and internati-ual analysts over the

past fcw moaths. Thesc ostimates and rojccticons, comparcd in Tables 11 nd 12,
include those of:

(i) the Expert Griup Meeting ~n Chemical Fcrtilizer Production and
distribution convened at ESCAP in Junc 1975; this uscd FAC base
figures for 1973/74 and revisced or endorscd 1979/80, 1984/85 and
1985/90 prcjecticns made bys

(ii) the UNIDO/ESCAP Friurity Frejoct missions to the 1] countries in
April/May 1975; thesc missions c.llected official planning
cstimates where available, in some cases amending them in the

light of other considcrations;

(1ii) a subsecquent cxcrcisc urdertaken in October 1975 by cnc of the
Expert Group members, calculating 1975/80, 1984/85 and 1989/90
levels by lcast squares analysis on the basis for best straight

lines for consumption botween 1963 and 1974;

(iv) thc ""high'', "médepeint" and 1w estimates for 1973/74 and 1979/80
adcpted by th. TVA's Irntcernational Fertilizer Development Centre
in its June 1975 Appraisal f thc Fertilizer Market and Trends
in Asia; the Appraisal project felt that the multiplicity of
factors affecting demand make the use of high/low ranges more

hclpful than single~figure cstimates.

A8 wll, Table 12 includes for cach country the arithmetic means of the highest
and lowest among these sets of projections for 1979/80, 1984/85 and 1989/90.

75. Beforc considering these mcan demand projections, it is uscful to
compare the various sets of estimatcs., First, as noted above, there is even
considcrablc disagrcement about currcnt or reeent consumption levcls. The
TVA/IFDC mid=point cstimates for 1973/74 arc higher than thc FAO statistics
In the cascs of India, Pakistan and Sri Lanka, by @ combined tctal of almost
0.k million tons N, while for the ~ther cight countrios they arc lower. For
/ the



the 11 countrics as a whole, the FAD statistics (which have been adopted

as basc lcvcls by the UHIDC/LESCAY Expurt Group) total about 0.2 million

tons N luss than the TVA/IFDC mid=point cstimatcs,and cven slijhtly below
its total of I-w cstimatc. Inf rmaticon ¢ Tloctee during Ui 100/15CAP prject
missions support.d the TVASIFDC mid=point Fiqur s in <.mc cascs but the FAC

statistics in cothers.

76, For the 1974/75 crtilizor year the projost missions' cstimates were
sbcve the mide-pint ¢stimat.s - £ the TVAZIFNC for lran, Iodoncsia, Bangladesh,
Sri Lanka, Afgharictan and {at first c-unt) the Republis ~f X rea and the
Phitippincs, but 0.2 m 1lion t.n ¥ lower in the case f bndia. These di ffefences
tended tc balance wut, sv that the rovised project mission total for the

11 countrics was unly 51ightly abcve the comparable TVA/IFDC total ~f L.3
million tons M. Howcver some analysts wh. have cxamincd both . fficial and

trade scurces in some of the 11 countries have indicated that the above
estimates may be teo high, suggesting that their combined tutal may not

have exceeded 4 million tons.

17. Second, quite different qgrowth rates over the rext half-decade have
becn assumcd by the TVAAIFOC cxcrcisc and the Expeft Grcup in s.veral cascs.
The UNIDO/ESCAP Experts anticipated morc rapid grwth overall (11,5 per cent
per annum comparcd with just over 10 per cent assumed by the TVA/IFDC) ,

in spite of lcss rapid gri'wth in Bangladesh, Malaysia and the Republic of
Korea. The Experts uxpect growth rates above 12 peP cent in lran, the
Philippines, Pakistan and Sri Lanka, and ratcs ar urd 11-12 per cont in
India and Indonesia, The various anticipated growth ratces arc shown in
Table 11 along with the estimated 1973/74 and 1374/75 bas-d 1.vels referred

to abovc.

78. The combinud cffccts of the estimated 1973/74 or 1974/75 base levels
and the anticipated rates f growth over th ensuing half-dccade result in
differcnces in the 1979/80 projections which arc grcater in some cases but
smellcr in others., The Expert Group cxpected hichne consumption leve ls than
the TVA/IFDC nine of the countrics, but lower levels for India and the
Republic of Korea. The nine countries are expectcd to consume 2.9 million
tons N by the Expcrt Group, but less than 2.4 million tons N by the TVA/IFDC,
whlle the comparabl: prajections for India arc 3.6 and 3.9 million tuns N
and those for the Republic of Korca arc 0.5 and 0.6 miilinn tons N.  These
dlfferences produce an overall diffcrence of only 144,000 tons N for the

11 countrics together, as Table 12 shows.
/79.



73. The mere recent loast=squarcs cxer€ise cnducted by a member . f

the Expert Grou, has produced lower 1.73/80 projort: s f.r seven of the
countrics, significantly st in the cacie of Ind resiz, Tran, the Philispines
and the Kepublic f Kor.2. The ostimat.r lerived -n this bas:c t-tal 6,2
million tons o fur the 1) coudtric. as a whole, « mpared with 7.4, 7.0, 6.9
and 6.3 million tons © or ok high TVAR/IFDE, (xocrt Group, midennint TVA/TFODC
and lew TVR/IFNC »r jections rospestivelys Lo owoudd appear the refore that
production plans aim.d at s21f-sufficicncy could result ‘i & large royinnal
surplus in 1975/0 i Jffictiv demand  roi.cti-ns orove to be cptimistic,
v;hether buecause they were bas ¢ n uxaggerated prosent coasumption levels or

because over=ambitious growth rates wore assumed.

80. In the abscnce of better informati-rn, arithmetic means have becn
calculatced for the purposces of considering possible supply-demand balances
later in the present paper. Admittedly arbitrary, th-sc arc taken as the
mid=pcints bctween tho highest ard lowest of the five projectinns mentioned
above for 1979/80, ard between the Expert Group and lecast=squarcs exercisc
projections for 1584/85 and 1989/90. As Tablc 12 shows, total consumption
for 1979/80 would still be about 6.8 millin tons N, of which 3.7 million
tons N would be attributable to India and 1.1 million tons N to the ASEAN

countries tu,oether. )l

81, The continuing cxpansion - f consumption during the following decade
produccs Expeet Group projections of 11 million tons N for the 1984/85
fertilizer ycar and almost 17 millinn tons N for 1985/90. However, the
least-squarcs cxcrcicc suggests lower levels of 9 million tins N in 1984/85 and
less than 12,5 million tens N at the end of the decade. The difference between
the two projections for 1989/9C am-unts to L.6 million tons M, and the
srithmctic mcan would be about 1L.7 million tons M. Cf this, India would
sccount for 3.1 million tons N, ASCAN for 2.1 million tens N and Pakistan

for over 1.5 million touns N,

82. The demand for phosphatic fortilizers for che same group of 11 countries
is shown in Tablc 13, using only the Expcert Group's estimatcs although modiflca-
tions would probably be suggested if recent projuections using the leastesquares
technique were incorporated as they were in the case of nitrogenous fertilizer.
Total consumption of the 11 countrics 1s cxpected to more than doublce from 1,3
million tons P205 in 1973/74 to 2.7 million tons by the end of this decade, and
to continue tc expand strong'y through the 'eightics, reaching 4.2 millic  tons
in the middle and 6.6 million tons in 1589/90. India accounts for the rargest
share of demand, nceding 3.8 milli.n tons by the end of the next decade, when the
combined ASEAN consumption may rcach 1.2 million tons,
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PART B+ SUPPLY CONDITIOMS Al CONGOHATNT.

Crapte: 4. Present and Plarned Productiorn

Existinge Facilities

83. Almont all ESCAP leveloping countries with significant fertilicer e

produce cher.ical fertilicer, although in some cnses the Jdorestic [1nts mairly

process imported product or are small urits supplying insirnificant rroportions

of domestic demand. Table 14 records 1973/74 or calendar 1974 nitrogen and

phosphate fertilizer production capacities, output levels, utilization rates

and approximate provortiorns of the market for thre 10 presently-producing countries

studied in the UNIDO/LSCAF priority project. ( ri Iark~, l1ike Singapors haa no

existing industry.) The comtined installed capacity of ifeharistan, Baneladesh,

Indin, Indonesiz, Iran, the Republic of Korea, Malaysi-, Iwkistar, tie thilippines

and Thailand arounted to approximately 7. ' million tonu N =rd sli-htly more

than 1 million tons of PPOS by the beginning of 1975, 1Indi~ Alore r:ccounted

for arnund 55 per cent of the capacity in nitroren =nd 5 per cent of the

capacity in phosphates. With = few exce; ions, the existing installations are I
all within a dnaily capacity ronge of 150 to 57X tons »f ammonis or 3C to 120 tons

of PEOS‘

the case of nitrogen for which plants producing 120 tons/day armonia =nd 16A7

This ie much smeller than the optirmum-size moderr plant, especially in

tons/day urea with nutrient cortent of 797 tons N nre becoming the norm,

84, Collectively, the group produced 2.% rillion tons N and 0.f wmillion
tons ons from its installed capacity iu the 197%3/74 fertilircer year. Indian
plants produced more than 1 million tons of the N, the only other significant
producers being the Republic of Koreu and Fakistan. Moderate increases in
India, Indonesia and the Ropublic of Koren, only partly offset by a fall in
production in Bangladesh, made combined output of nitrogen in the 197! calendar
year slightly higher at 2.4 million tons N. All four significant pnosphate
producing countries, India, the Republic of Korea, Irar and the Philippines,

raised output in caleniar 1974, but only by = few thousand tons of nutrient each.

85. Four countries, .frhanistan, Banglades“:, India and the Reputlic of Korea,
had sufficient capacities installed to meet 211 or nearly 211 of their domestic
demand for nitrogenous fertilizers, but wit' the exception of Kores they were not

able to do so becausc output remained sisnificantly below designed capacity levels.
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As a whole, tie prouv's inctalled ~upacitios orerated -t =i out orer 2ot of
desipgr capacity for botl ritrorer 2and tlosp -tes, rut there wore wide mpristions
betwecn ccurtrics ~s tible 1 sho - ., Afzhanistzu: =51 Banslodest 101 o artioularly
badly, and »noor performavice 1n Th.ailard's oll ritroren frecilitio: hiolt the ~LEAN
subgrou 's averase utilication r.to Jowr to 3¢ v cent, is o3 in ovite of
good performauuce it "laysi- which, lirce fniistar, the Republis of ¥ores <nd
Iran, enjoyed ratos of i per cont or uore, The Republic of ¥ore- utilizcd its
)

phosphate caracity very wcll too. & reasorable rate woe rocordel i Trur, bBut

India ardl Pakistan achicscd Jecs thar 50 per cont ir t air phacphste plarts,

&6. Tue main reasons for low capacity utilization in mary of the ritrogen
plants were major equipmert failures, rower failurcs and inadegquate power supply,
unavailability of spares and feedstocks, and ajparent weaknesses in operation
management , particularly in she field of proper and timely mrintenarce. In the
case of phosphiate plants, low production was usually due to lack of imrorted

raw materials and spares., It is noteworthy that srosso modo, the ulants in

the private sector operated at = respectitly higher rate than trose eatablished
in the public sector. The identification of various probleme causings low
utilization rates has led to the formulation of severnl recommendations for
technicul assistance to relicve them -nd improve o0ll nlants' nerformance where I
possible, This sssistancc, «hich can be found within the region thr~out inter-
country co=operation ns well as acquired from more international sources, is

discussed in Part D (mainly chopter 11) helow.

87. Apart from low utiliintion rates, wany existing plants face the diffieculty
of having been designed to use fecedstocks other tlan the relatively efficient
natural gas. Indeed only 31 per ceut of the installed cupacity rated at 3.9
million tons N at the beginning of- 1975, is based on zas, while fully 55 ner cert
depends on high-cost naphtha, and smaller preportions usc cosl, iydroenower,
refinery gas, fuel oil and other feedstocks. Trere is 1littlce scope for conversion
of existing plants. However some of the least efficient of these will need

to be phased cut mnyway 1if they are not suscentible to efforts to solve their
low utilization problems. Morcover the faedstock pattern is expected to improve
by the end of the present decade as new plint construction reflects rclative
prices of the different hydrocarbon sovrces. Unfortunately gas-tased plants
still account for less than half of the new capacity beine brought on stream

between 1975 and 1379, but fuel oil is becomins more: important while expensive
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naphthin represerts orly - fiftr »f +he new ¢ ncity, o fuller discussion of

raw materials considerations iz ir tne folluwir s <hapter 4,

83, The WILC/EICAN rriority vrojoect fron whish this coiper arise s atudied
in det~il productinr for orlv the 1 courtries nentiored, plo- Ori L-onk: whict.

had no wprodustion facilities by nil=dectle.  woveral other wiCAF merber countries
have sirnificuit cxistirs, interded or possitle fertilizer jroductionrn, however,
and tatle ™ includes the 197%74 outrut levels of Surma, China, Jopan and
non-ESCAE Fast sin, rmountins to Hoo million tors W, xloo chowr 1o the production
figure tor Persian Gulf countries situnted to the west »f the LECIL ropmiong
although this was only .5 =illion tons N in 1,73/74 most of these countrics

are petroleun producers and therefore siyrnificant potenti=l suppliers »f

hydrocarbon-based nitrogen, Trhle &7 hna corrcesponding: phosphi-te estirm tes.

New Capacitiee and 1979/50 Output

8a, Significant efforts are 2t present beiny undertaken within the region
to expend production. FProiects which had remained in the rpiveline for many years
are now urder construction or firmly rommitted for irovlementution i a2 unssive
investment programme initicted sirce 1377, with financial support from extermal
sources, 1f current comnitments were mnintained, scme %) new fertilizer plunts
ghould i.ave come on strear by 1980 i1, the 10 countries nlre~dy discussed and
Sri Lanka, Theee and cxuiansion projects will add more tihan 5% 1il1lion tono

N plus 1.3 million tous P?OS to existing capacities, ralsing the totals to

9,2 millior tons N and over 2.3 nillio~ tons szrs, These rew nlants and
expausions 1re listed in Tatle 15. Mearnwhile Tatle 1+ qurntifies ectimated
capacitics by the beginning of 1580, <nd estimated nitroger and phosphates

production in the 1975/K0 fertilizer yenr in both cnses in terms of nutrient value.

20. Indin will account for n large part of the new capacity, although its
share of the group's totnl installed nitroren and phosphate capacity 1is expected
to fall somewhat to 51 and 53 per cent respectively by 1980, Other large increases
in nitrogen capacity should occur in Indonesia, Pakistan and Iran, with smaller
amounts i1 Bangladesh, Sri lanka, the Republic of Koren, .fghanistan nnd the
Philippines, With respect to phosphates, large expansion of capacity should occur
in the existing production countries (except the Republic of ¥orea), while
Bangladesh and Sri Lank:s will have entered the industry. The size of most the

new nitrogen units in the region will be around 1,000 tons/day zmmonia, 1,A47
tons/day urea (i.e. about 250,000 tons/year N), while most ncw phosvhate plants
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will have daily chpacities ranging fror 700 to 7' tons F.,'?,)o Jith - few
exceptions, 41l new uitroren “ud prosphate mmite will =r1ly wn=to=d:te rrocess

technologies 2nd will have tieir own crotive mources of cnerpy.

9. fercilpsag productior wevels in 107,/5 ar estirete ! i the tatle 1o
total 7.¢ "lilli\é‘/,‘tons Mart 17 ~illion to Byoo for tre 17 courtries, l.e, three
times 1973/74 level~. This :scumcs oneratiar rates of < per r~ort or U0 ner cernt
for cact country except Thailand ir the cnce of nitrore.. .o noted e.rlier, cone
countries ir the region already have exverienced cpersting rates of 770 per cent

or more in recent years, ~nd others, inclwiing Indi, ' re nssumed to he able to
attain an average opcrating rate of 3C per cent by the end of the “ccnde, Although
their existing facilities bave been oper-ting ~t rrict lower rates, it is evpested
that Afrhanistan, Bangladesh and the Prilirpines, ns well o5 India, should be

able to attiin «t loast this rate through good management and effective +raining

~

programrics. -or phosphates, operating levels of ) per cent in the Republic
of Korea and 7.} per cent in other producine courtries rre .ssw.ed. -oow sinn
countries outcide the ;rroup examined Yiere, sisrificont yroduction increases
are exypected to occur ir Chinn (5.7 comprred with .2 ailliom tore T, and 1.5
compared with 1. willion tors :""’j)’ other “ant Asian countries ontuide NOCAER

(N8 comprred with b4 illion tons N)seond the Persian wulf,

2. Whether the caotimates of both capacity wnd praductior ziven in Table 16
will be actunlly =ttained in 1979/8C Adcvends or a~ny factors, including four

positive factors, viz:

(1) ‘ome additional new »lants, not inclided in Table ¥, mny he
completed and come on strear by 1990, offsetting delrys in other
planned plants,

(11) The new plants coming on stream between 1975 and 1980 are of more
modern design and should attain higher orerating rates than the
average of the plants in operatior in 1975, while some of them
"are being designed for hiygher production rates than the name plate
capacity, i.e., built-in over-capacity.

(111) The operating rates of thc older plants may be improved during the
1975=198C period by debottlenecking and other minor improvements.

(iv) A greater fraction of the output of ammonia and other intermediate
plants in the region may go into fertilizers in 1980, and less

into non-fertilizer uses than at present.
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. On the other hand, produstion in 1320/%0 could be lower ta i trat ascumed
+ O

on account of such nesative fr~tors ns3:

(v)  some of the rlants listed ir Ticle 19 cuy s.ffcr delny. to prevert
their cominz on otre~y by 1975 theri - ra indicotin e thot tig
new floating rl=ant uider constractior. for loentich off inct Valimartan
may be delaved.

(ri) . few of the plants “lrendy ir orercotior in 197 r~y e shased out
before 1740 «nd therefore wouid 1ot contribite to -r duction i
1973 /0% as ~nticipatod.

(vii1) In the case of Indi~ there will be two new -itroger. :1-nts Lased
non eoal and severnl new rlants based or. fuel «il, Yotk of which
cnces involve technolories not yet fully tested and prover for the
particular feedstoeks available or for the -i-e nf e juipnent.

(viii) The operating rates ~ssumed in Tarle "% -ay not be nttained; for
example, if India should irprove its average sperating rnte only
to 70 per ¢ent irstead of ~" per -~ent, Indi~ and therehy resional

production would be -«1most half a million tons lese thar indicated.

Further capacity in the 1%0g

s, Fertilizer caprcity which may be put in place durins the 'elrtties is not
yet formally committed, nlthoush many vnlante not yet contracted or nder construct iorn
are nalready in the fina) ploaninge stape,  oreover a laree murher of additionsl
plants not yet announced or ever planred will urdourtedly be tlarned, ~ontracted
and built by the middle of the decade, with 3till further facilities to he put

in place by 1990. TIndecd, new proiects in Barglidesh, Irndia, Trdonesin and

the FPhilinpines, amounting to over 3 million tors N, have ~lrealdy i1eachel the
final planning stage but probably will not be imilemented until the 9XN=1085
period due to financing constraints. Furthernore recent 4s liscoveries and
fears of future shortages endangering food productior have caused ceveral 1arere
plants in suct countries as Thailand nrd Malaysia, anl also in SBrurci, Burme

and perhaps lirgapore to have been mooted or announced since the list in Table 1
was compiled in mid-1975. 1In sore of these c ses, which together represert A

further 1 million tons N, rapid implementation is intended.

35. The ariount of such additional capacity would be very larze indeed -
perhape 20 million torns N and i’,Os together - if governments maintained present
o~

intentions, including their obiectives with reapect ts the proportion of dorestic
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requirements to be met by local vroductior.. The inveatment cost =21lcne of the
capacity to Le installed in the countries mertioned durire ‘eighties could
amount to as much a8 %15 billion without -<1llowing for inflantion; and national
surpluses if this capacity werc fully utili-ed while consumption levels proved
resistent to efforts to expand them rupidly could total 23 much ns 1) million
tons N ~ year. This isaue is taken up in the discussion supnly/demand balances
in Part C (mainly chapter 7) below. Meanwhile, however, some of the raw
materials cndowment and economic considerations which should influence such

investment decisions are discussed in the rest of the present Part L.
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chapter 5. Haw iaterianly
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Fertilirer Fequireraris

—— g~

’

96 The three r.ir f.rtilirer ratrients, nitro~en {17), phosrhorous pertoxidc
(P?OS) an1 potassiun oxide (7.0) revaire 1i7furert raw materitls for the
ﬂanufacture of the varicis proluasts cortairive thems 7V 1s L3ually annlied in
the form of ure:, am:orium nitrate or amcorniur sulphats, 211 A7 whish are
compounds of ammonia ( H;) dJerirel from utrmosrhoric nitrocor il ore ¢ geveranl
hydrocarbor. feedstechss  Jhe - ot «f7ici vl of *hease, 1f 1t 10 aveiloclz, iz
natural pas but altermative seurces of hyireeccr fer the .mmoni-. ~yrthesia ore
naphtha, heavy fuel oils, coal or lirmite, 0il refincry tail sas ot hydre=

electric pover.

97 Table 17 1llustrotes the increasire role of gas in the new capacity
being instalied in 1,75=79 in thae 11 ISC'P countries under eoncideration, and
also its more moderate role ir. the lone r torm as 2 resalt fusl oil being the
dominant fceedsteck for the faeilities lik.ly to bo ~ut ir place ir 1380-8%,

In 10 years' time the rresent compositior of 59 par c¢ent naphtha, 31 per sent

gas, 6 per cert coal ~nd 1 per st fuel oil will hawve bewcme 35 per cert gas,

about 25 per scnt ecash rophtha and fucl oil, and 7 nmer cent ~onl,

98, P205 ig applivd medrly in the form of th. escompour:l diamrorium phosphate
(DAP) or as single or iriple saperphosphite (3SP or TS7). Thooe needacts are
baged primarily or witeprocess rioespierie acia vhich is lerived from rock
phosphate and sulnhurie nnid (HQSCa). The latt.r may be nroidced from any of:
sulphide ores (pyrites); =1.mental sulphur wiich is mincd As such by the Frasch
process or recovercd frorn (seur) natural s, oil or coal, or by-product aeid
from smelter operatiors, TIrdustrics vhich produce by-product suirhur include

copper, steel and petrochericals,

99. K20, which is usunlly apnpliel as a potassium zalt, the most popular
being ¥C1, im derived fror carnallite or sylvite ores, often fourd in association

with various roock salts,

Nitroge.n Feodstoek Endovmerts

100, Countrici in the NSCAP and adjacent regions which have foun! rnatural
£as in syufficiert quartities to corsider its use {or ammonia »nd fertilizor
marufacture include: Afghanistar, Augtralia, Bangladesh, drunci, Durma, th:

People's Reputlic of Chira, Irdemcsia, Irar, hlavsia, New Zcaland, Pakistan



- L6 -

and Thaiiard, and coveral

hand, Combcdic, L o Vorousm, Lsor  Formcd

. ‘_ . er e /
Singapore, Sri Larvke o0 b twe Viot=Tams o
while 1n India ard Japar ranntitios availsbl.

)‘.‘

ALl

Zealand, have councne d or xi

meet their nenda. tio covntrics 1N

PUTrDOBCS - -

T
i G

~
Uk

-
-

a Cr.

b

Ll

A,/TF"‘." Apr raloal 1n

101,
1,000 ton/‘day amrarda pl-oete vhich coyt

i
Lne

gas reserves over A 0=y iar poriod,  Tlas in

9]

15 for Irdonosia, O for Fokrintar, almoni
Afghanis*ar, 2 for Indin, -ni la-s than ouc
the Japanes:s recerviz would oo oxhaustod wit
A

cgtimites would 100d to b insreage? in the

whirh also woutd wdt frurci, Thailond, Austrnl. . ~nd Do

Irideed, ™.-ma, Taluysia PBraneil apl Thail o

leas, > rey sas-baged »3ant cach.,  Toe TV

Mddle fant

It e thne Yhe countrices sitod eoplt

alac not

oil=rich neighbourz ir the

L

Middle Yact, Or the ethar

L Toonl, the Phitipri-as,

s Trvoan lenet o e wet havre pag,
ar; yot arvle aufficient to
~ar, @nnpt dasvralis ard Tew

lenliatreor o “he ruroor of

ez o 2% e oy of know natur ]
“lue o 209 fer Tran. 20 fer Chirs,
fer Horei-dech, almoat D for

o By oord Maleysin

'

. 1 .
Win 0 vears -/ %ome of thesc

)

Yieht ot rosont fartner mas firds,
“eaiunt £ the list.

new noanear Yo Lo ccrgeidering at

ele Ted

Lrerelioc 1130 nine

coaruries which togotior cold munrert 130 plants on the same basis,.

APl din bhd extont te which

they hive corpoting usvs Tor thoir gal,
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countrice. ‘ran, atchanictan, Inkiocon, Sarelooeshs Do The o jnvwels Malaveia,
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103, Siricy Trar 'rd the Prrsiar ™10 aros hers croueh eag tr orodace more
thar tuice teotal werl! corsurmpticr of Litros nous £ rtili-irs, th ir irveetmert
plans arc cloarly o7 1ot =t e 11 corzurmiy.s courtrics nl to rive] preduc.rs
who Ao rot shure the v to - o shoae locl par . Acehor ot ntt sarelus
product ma he direciod tovards tig TITR rvathor Shon 1t~ 2GCAT 1L iethoars,

t Bansladesh, Piacter on ! Suemi oore potontinl Covtbiiicor crpertore i the
low errorturity ccst -7 Lo dir e ! 3Ta 0 conziieratiors creourote thon te
turr it into forti’ivors ir Lxcers of dowotic nocds. Southoned Ania's hydroe
carbon tecdstock vdoirrt irvelalos nlortiful fas ir Irnclonesin ~rly poort o whish
already boing axpleitod, rocort dlscoveries i “rlaysr, wl The ar b eivine pis.
to hones of dorestic procuction, xd a o conl Aerov ry ir Brar. hich, arliku
the first fird, is not “ct committ.d to ~1t.rmativ. gacs, Tir»1lrs, Chira has
more than alcquate nitupal s to attain selfesuffici rev through the mary riow

rlants oxpoctod to be onestroan bv the nd ~f 4his 4 e 1o,

104, YMoarwhdlo four parts of the rocion itk <fther ro indiscreour oan
reserves or not noarly nmougi: to sorve their dom stic rocds ore: (1) Tndia

and Sri lanka, (1i) the Renublic of Vorua ard Ju-n, (1ii) the Philippines and
Sinepapore withir AS:AN, and (iv) tho now Tkere ototore TV first tvo of these
subgroups hav.: cxnenlirg »itrosonous Tertiliz v oirnlustrics bascd on athorp hy 'roe
curbon sources, inclurd.e i=rorted IV or yaohtha, "1 0il or 4141 &1+ rofin-d
loznlly from import.d crudce, or irdigrous cnsle Th: third berou; courtrius
may procuel vith rroductiion basodl or imrort.d hvdrecirbons or vifin.rv by-
prodacts, whii the laegt ruceroun courtrl.o heve liscor rod re cxploitable fas

or othir officient hyirce~rbens ot this stac.

105, Indi2'%= 1ave oxiviiop indasiry aoe® g ope] focdstockys, mairly raphtha,
but thc most notable dovelopriort of th oAy fpture @111 Lo the commicaioning

of two larme modorr plants Las 8 en coele The Yares Seth Asiar cerouring
country has at orptod to varticionte ir the xrleitition of Ten~ladush s,

anl further =teps coull oo *asor bo accure cuprlics of TV, ap-orin or fortilisor,
from othor gaseowring n.ichbours suth az Irar, Privistor owd Bureo, Irtorestinely,
India will be a comvitt-d buy.r of fortili~.r from Sri [arka's v v nlan® ¢- be
bazad or naphtha Jorived frem import.d crmde. Oncc fix- 1 costr for this plint
arc committod, it will suprlv Sri itanka's oer 1ode A w1l von if the hisher
cost of naphtha woull hav made inported gasebised supplica a mor: .conomical
rropositions Howuvor, India will rervir irtorestea ir further oxpancion of
capacity or 3sceurcd supplics, ard will r.ood to assess carcfyl ly the cocts of it:
various options with puspeet to fuodstecks,
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106, Jupan ard the Dopubliz of Yore. hor 7o Uy irdustris, oltrogrh
former is boines bl ot xicetire coapatity whil  tno Yottor covtiva o tn xnand,
Japar '3 irduitrey 10 tae b or sovored €0 dctacico, whien viskt Lrelad TI0 frem

Arwrvd, Irar, Australiyy, Talogotyy Taistor ocrd oo rine Ui Celefe priec

N

for th: Brun.i sum o bout B0 f"f@/’.(”J Sty wdit. b reie fopoeynrll o n

from the »cter fipe way 100 aovgriad L3 da vy te drer ozl e vkt corta,
Japan®e kich 3 maro for anciin oeas e ropitle oot Dol mer gnomrive,y and

sone of th 1 phthaes L vl onte poviiorsl @ oerte 1o v pich A1 1ric e conld b
phas:d out o 1 *th gt Tov s ooy op el sire. moct of Tt eutput

mact be cxpertoie e Firunlie of 4"fis1 ey ar the

~
o
R
N
[§]
2
[
s
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i
]
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tasis of rarhin r Tirvu “vor impert. 4 p o trol-um, :rl siliticr:r to errucity

nov plarn.d will yi:11 - =uostartind cxport ~urpias 1r h arly 14%0~, How.ver,
this ecountry also may reol ta sock shoap r food itock sourecs, ~uch o 117, if
furtheor xpansior. i cort.mplutels Thken tor thoer th. nor=c.itrrily planned
ccoromics of Tlast Asi- ar. .xroetol te romair importors of flldstoek for their

healthy irdustrics,.

107. A detailed ztudy on the cxpansion of the Fhiliprir.s fortilizer irdustry
was made by TVA/IﬁTC ir 1)74.'7 Sereral alternativ e apnroschus for moecting

the fertilicer doeficit wore aralys.d, the soantry's lick of fucdstocks being

a major corsideration, This would dictute _ith.r: preduction nbroad, perbaps
ir Indonusia or Brunci, irn & joirt=verturc vith *th oo producer,  omestic
production bazcd or imporiud fucl oil; or lomustie oraductior b 1 on immorte!
LG, perhaps from Bram.i, Irdoncsin, ™iliyein or ovun Austruliae  The niuldy
rcjeeted a fourth arproach orsistin< of wmall plente barcl or xnenzive mnpbthe
or r.fincry eam, It ulso congiir d thot 70 <okt b opr forrd ovor Tucl 01l
provided thet supplics from 3outhiast Asiar produccrs i o.rc net 511 ~omritiad

for sale to Japan, anl ilvtt o lars onough requiromert could be worerstod, rith
the heln of other irdustrr =, te justi€y the corts of shirpine uwd stornes.,
Howevier, or. thu T"A/T“DC crleulations, ur-a produc:-d vern ir 1 fairlvy inreo plort
in the Philippines woul? cost mhout 70 por eent mer thar the i-nded cort of
imports from 2 largc Inioucmionr nl-nt, Uhils th. vreduct from 2 am=11 plunt
vwould cost thrce times 28 muche he former dif 7 rertind itlustrat. s the comt of
producin~ auay from £  Jdstncy zourcus, vhile thoe 19t+ r incoroor toe alzo the
scalc clomert (liseuzsot in mer. -73il in *the foliovins fLoptir)e  Moorwhil
Singaporc, 1 subatartinl rofirer of erull eil, My corcide o otk Troductior of

ammonia and ype'. bai st n available narhthe, /
105,

;/ TUA/TPTC s Ex;~nzi n f the Fertilizer [ndustry in the Ifhili;yiner,
prepare for UDiILy Muscle Shrosle, May 174, Furtror stuiles have been
made in tre Friliypines in 175, nd © wecizin t .o o hera with procaction
ruged rn he vy 1l eruld be Lrrinent,
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108, Bv 1540 A1 arrust rthosriotic Fortili r errzuontion i xp otoA
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109, Coll.ctively tho 11 S3CAT Jowve lorire countri.a yrdir crivsiovil ~or=1lera-
tior in this study lack sufficiunt quantiti o of roeb rioariste o sati oy the
long=torm noodis of thoeir inductricoe T iz wil! megt oroonbly manam te ot

mor< thun orcetlidrae of 1te roquirerorts Srom its owr rocoure 5 i oo porhaps 1
right Irar. It iz alcc 14k 20 thot Sri Trok oy Pusiator a0 b i r will

have sdemuat: supplioo of rock nnosriote %0 suprort Sorectic ir lasirics or o
long=torm basis, 1. the e of 3Sri Larka wyoerb of rogh =iy n pousitl. o il
rerhaps te Trdiae Hovovory the Topallic of Vero oy the Thilirrires, Trder i

and Banpladesr wild) ropatr doporaont or forcier o~ .o of roc’t supplien in

the abscroo of safiicient boponitz of cemrorcisl irternate  Tho whole eroup?s
phosphat> rock r.quirem.nte by 19“4/91 inoodpretol to ve et Yoerl cuprly

by mor. thar 5 ~illion tonse To all.vi:te the v rr tisht suprly altuntior ard
high prices of rock ir. the world muarket, 1t ie .ceesrary thet mo- o rorcerted
efforts be taker iv firdire rov deposits ard irv icproviege bor flci-tion

technimuos Tor ursrailirs cxiotirg rock of low:r ey L.y “hore iv zccbe lro

for corsidornile supply of ithor rock or ;hospheric acil “rom Auatrilin, or
perhaps of rock from the izlands whish prosertly = orve Australia onl bow Zonlard

nceda that moy be satiaficd irstesd by the Saooralad luposito,

/111G,

3/ TYA/TFNC:  op. cite (Appraisal), re 543 thir tot:l ircladus nor=iSCAT
ecuntriis in "7 2t Asiu nrd TVorth Korea nd ort)r ViztelManm,
5/ The owrership of the Parascls is ir <disputc betweer South Viot<lam and Chinn,
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410, Thore 18 1 toemporary cunerzl L ficitney of enlphur irn thoe TSCAP resion
and import romaic ments of th. 1lecourtr” srour v xpectod ta bate?
approximat Ly [ ~illior *ero by 1.754/% . Tlis deee ret ineluio theore 1 of
the Ropuilic of Yor =« 7 4k Thilipnir v cdr o % ir culpburic 21 roode

~

car be Acrived frov nyrit. rowircy st 1ot orotreoch oMy coterior, turti re
mor., Tpar ard olort? ol o s ominter 1D 3.7 vetovt ocenll oo et oudrvar
from scur g - xirootior te cutinfs the lore=toro no A of 1 pherplbatl Ly lartrve
tnfortunint 1y o koo o low =lthur eortont ir Thistony wbich *ior fome pirgllods
Sri Larra ir horinc o goc . carrls of recs byt Inckire awlvharic woids Irid .,
whore ore croduction oo felir by 1 tikely to oo iy oo soritlien toomarnly torg
20 pur eert of 1ts 2inual roquiranert (1 i1lioy tors by 1;?4/‘5) ir the form

of sulphuric ncid A o by=product from nyritoes reastir s, Tridotesing, Yalavain
and the Fhilippires lco W seo.ow te pyrites dorocits.e  Trosotition, salvhur
deposits of voleanic ori~ir oocur ir Inlorcsin rd the Thilippir.., the reserves
of tre latt.r buirg about 10 ~illier ters witl . ~irirum o 20 p.r curt 5, eot
countire a recortly ‘liscov red luposit which 1o oetisut @ to criirris A further
25 millior tonz contoivirg 25 pir curnt 8. As themo virious sourc.s nre Tikely
to be developel, Nlore with M LxXpd nted ingreaz o in th o annesl output of Miicle
East countrics to more thin 2 million tonz, 3.riocus :~rriruinte ir suppliwr

and priees of sulvhur ar. rot likcly to occur in the romion,

111, The cndowme.ts of roe ard sulphur sugsest scoversl deviopmerds in the
production of rhosghntie f .rtiiir re, in 21l cnoos roogirive 21 lo=ct rore tradc
in raw matorinds ant! it som cas o Amplving praductioa. of rhosrhiaric 1ci ! nr

& P .
phosphatic furtiliz rs £ xport us will s Jor.otie murkotrs Avores thoess 1o

the possibility of ~r ir.wrtry ir the Philinpiy = Virved o the v ocapper

amelter, The 1074 TVA/XPFF stud. roeommerd d v ;. t to produc. rhosphoric el
for mcwting domoitic it for TAP, TSFE or MNPV compour e, Sar-lus.o would

be availarle for .xport == j.orhape cxch.rpod {or armoni or v e= apecitlly
1f two lare. 12ia plonts vore 4o be cstablisheds Tib o Irelornocic, Banelal ob,
Indiz, the Republic of Yorc: and otler wmmoria prodacers or irport.ors wFich

may wizh to mururacture I/FQC5 compounid “ortilir. rs such as DAF, the Philinpines

would probably nce!l to import rock to suprlemert its on rusorves,

1124 Posaible sourc.s of suptly of rock {or neid) within the L3CAP rocsior
inclade cither Australis or "auru ard Christmas Islirds, wrd it i- cloar the

recent Jdevelopments wnd the irvestmert plans of Australia nocd to be tnaker irto

/100ﬁunt

S/ TVA/IFDC: pe gite (Bhilippir.o-),
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account by countrics irturcsted in the futur~ rock=phesphate and acid supply
pattcrn, As mentioncd above, another likily roc¢: oxporter is Sri lLanka (ard
perhaps also Pakistan) ir ordur to nulp moct Iniin's neodes  Intriresioral trade
is alefo possiblc if Chirne must cupplei:nt its om rock «ith inportz fror
neighbourine countrice te meot ite hugt noeds.  Reeont unconfirmed roports
supeest that some suppli o from Morth Victeham may he diverted to a rew domestice
*US50 millior phosvhitio furtilizcer plant, but Jopancs: irvolvement ir phogphate
rook mining could place l.rge quantitica of rock or the regional markot as well.

-

Potasli Endovmunts

113. The arca cornsunvd Ge7 millior tons of potash fertilizer (in torms of
X20) in 1974 ard dcmar iz uxpocted to ircreasc to 2 million tens X,C by
1985 and to 3.3 millior by 1990. Requirem rts so far have been met by imporits,
although the rescrt liscovery of potash duposits in laos and Thailard anpcars
to point to 2 rogionnl solutior ir the mudium to loncetorm, Terntative estimates
indieatc a minimum of at luast A0 million tors of carmallite £50-95 p.r ccnt
contraining 17 yer acnt KZO) in North.ast Thailand, The dcposits lic on top
of a vast cvaporite rusiduc of rock salt at depth voryires betwoen 100 and 150
metres in layers 30 to 50 motros thiek, -nd arc eornasidered to be the most
extensive yot found in the worlde The rieher sylvite (63 per ¢ nt KZO) has
also been troeed in the " korg Basin aris, meirly ir Vientiare on the Laes side
of the River, in scams 3 metres thick in agsocistior with uvvaporitc salt beda,
There i3 somc hope that Thail-nd also may bave asylvite, perhape in th: arca to

the south of that cortaining tro carncllite,

114. Several off.rs for wrn!sitation have be n submitted tc the Gov.rnment

of Thailand but so far no minine ~ights hove be ¢ -r nteds There is a vmst area

of ore to bu prospuctud in dctail (about 56,000 i ) bufore commereial cxploitatien

is likely to procccd, and constraints on progross arc firnancial as well as
organizational and lcgal. Ir 2ddition, thore are technical probloems related to
the admixturc of potash with larg. quantitics of reck salt including magriesium
ehloridc. Ixisting infrastructur. ic not adequatce to hundl: cubstantial
quantitics of potaéh s1lts, ard irtcrnationnl asgistanrec may b. dusirable to
help relicve tle various constrairts ard promote the duvelopment of an industry

which could play an important rol. an industrinl speciilizatior ind exchangoe,

/115,
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115, Altheuzii = potast irlustry ir Thailard .'md/nr Lwos vould pres.ont a
lasting source of futur. suprlios Tor thu thel. W3CAD riedor, it must be
cautiously assumcd that this mincrsl wolth will not start to play » role of

commerctal sigrificarce bofor. 1A%,

Yaly. of Matural Nais

116, batural =g is o Svrearcd foodatock for row ritroscnous fortilizor
yroduction, for “aur r.rsoras
(4) it dio rlentifyl in sever 1 parts o7 the ToTAP rogicr and ndjaecnt
areng andy wher feund ir nesociation with oil, it is beirg flarcd
r2rther than aasod;

(11) it is cleap airce the opportunity cost of using the reacrves fer
fertilizers is low in thos. eountrics wipreparcd for the major
industrislization that 1t rmative uses requir.

(111) it is 2 relutivoly officiont soure. of the ST requiremort for
a.mmf)lnia proiuctior 30 that, its trinsreort difficulty apart (a.nd‘
this would risc orly if preduction clos. to th.: eis w re not'
fo.sible), opcrating costs are lower than if (say) raphth2 is used;
ant *

(1v) the capital costs of 2 sipebaccd plirt ar. rmuch low.r than thesc
of or. usineg oth: r hydrocirbor. s urces, an approximate ratie of
oapitil corts of plants built for diffirent fo.dstocks beire gaa
10C, rapntha 140, fucl oil 170, co:1 220,

The relative merits of g3 .ave boer illustratod by virious re‘cwt oxcreiscs

comparing production costz ir various tvpes of i ria plant .~

117. For countri.s without irdigencous pas focdstock, the import of naphtha
for domestic ammonia .nd uree production is likely to result in product whieh
would be much more -ostly than that import .4 from rew gisebaged plarta or
existing naphtha=bascd plarts in othor countri- s, This hizher cost wrald
probably precludc th: cxport of surpluc firtiliz.r altogethor (21thoush not
neccssarily of thc prair produccd by ita loeal arplication)s Morcover it would
repreegent a misallecatior of rusources to the oxtont that non=capitalerclated
production costs incluiing the import cost of the naphtha focdsteck oxcoeded
/Atre

j’ TVA/IFTC Ope 2ite (Appraisal); TVA/ITNCy ope cite (Philippirei); and
TVA/IF™ oro ’ . . i

Y 3 O " . v)
e a3s prerared for USalD; Miccle ohcnls, December 1974,
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the cost of import.l ur.:, "rd thet th. r t cocinl r turr or the nopital
investment was cxe o L by the o peto bl return o o1torrative irvestment.
From 1 purcly foroim oxcl-oron peirt <0 wi vy, -1 cenziiorine th. t.chnicsl
lifetime of thce plart, a guvinge ~irhkt occur “her th. import aset of raphtha
plus plant arnd machircry vag lov:» thar the import cost of u=ca, (r the other
hand, gr«;ntcr savings risht by abtaired from 2ltoprotive. irvestmort of the
congiderable expital involved, providod whore sure _acort rarkets Tor +ha

alternative output,

118, Countrics withi their ovr raphkthy but no ens woull b+ ir 2 azimilar
situation since thc nephtha's altorrativeeusc valuo is lik.ly to be greater

than its valuc for £ :rtilizer productions Only if transpert 2rd relatad costs
for importing .reca ard for ~xporting maphtha or its Vicrmative derivatives
fully compongated *‘n; the basic diffirentinal betwoer e and nenhth, priccs
Wwould naphtha=bascd dorcstic praduction be wrorthuhile, ™aol il docs rot sharc
napht‘ha's very Figh altormite—use -mlac, ard may b fairly competitive with gas
if it is availabl. domesticrlly. Hoavever for oot countrice without natural eas,

importcd crud. is . .cusnary to dirive both fu.l 211 ard rcfinery tall esas,

119, For countrics with egzs, or. the othcr hand, a pather different cquation
is involv.d in makine the basic iceisier or whather to create fertilizer capacity I
basud on thoe e2s, Ir thic cas. th  isiue is vrore simply whether it ia bettoer to:
(1) us¢ the ers Tor ameori/urc . mamafictar. instead of for mther
importesavire or xrert-oricnt.d irdustri 1 purposcs;
(11) us. the poo for oikor irdustricnl purposcs nd import the urca; or
(iii) liquify the pos to r- %l its truep 4 ag L0 for vxport, whilc
importing urci ard otihwr tortilizer products, ind cithcre importing
or for:eoins <xpHrts of othir preauct: which the e could help
rroduc.,
An Geonomic choicc amorys sueh erptions ear be mnde on the basis of anticipated
net social roturne Ir ~ eapital or manasemertesearce situation, it may pay to
opt for none of tr. thr.. (25 sor: rrosert pas=flarcrs 4o), and to 2llocate
the scarec rusources to other activit:; Imt morc likely the relative world
pricca of gas, ammonl, urva arl cthor pugeviscd products, the relative production
costs of cach domestic ictivity, and the vi.rious transport costs involved, will

dictzt. 2 solution whiel us.oa tle ras pesourc: 1v a 3cngiblc mannoer.

/120,



120, Mach my lcnind or the eag pric. of coursc. Yithout limuification

and transport, the _ffictiv. oric. is ::termin.d by the volue of A fucl with
which it micht compute ir the production of pow.r, pctonechomictls or fortilicers,
Table 18 oxtrapolitus some recert TVA/IFNC calcul-tions which indieate that,
trangport part, #us woul! re d to be quite cxpermive buforc it wouli be

1ces efficicnt focistoek than rnuphthh, fael 61l or ecul 2t 1likily priccse

Whilc in somc situntions i3 micht hor a high s lturniteeus 7luc 1f it coulnd
rueplace other f- cdstocks for such nurposes s pewer concrition, the alternatce
wsge valac may b. .mch lorer for Asian gag whoso quality or lecatior make it

wnsuitable for power or liquific.tim.,

121, The transport facter may be critical in thi.. sorsideration, Tor
examplc, if Alaskar ;s for Tortiliz.r productior and transport to Azin wore
priccd at onl, 20 <:~_,-rts/1000 'E‘tB, ~n Irdenisiin competiter ir tne Shanghai
ammonia market wouldl necdl s ~az cost ol 36 e r*s or l.ra, vhorcas he sould
casily eompcte witl Jipar.ce productior of ammoni- or urcea based on imported

1/

LNG at ;2440, cver if his dororiie Indonesian sag price < ore well above 60ce
Bowever, normal fluctuiticrnn of (s07) 3C per sent in the priec of a fucdstoek,
oncc chosen, would have = lativilv 1ittle 79.¢t or th. enst of the outpat.
This is l.ss true of cours. in th . c¢r e of 2 fe dstoek such e naphtha whoae
high pricc woul! mal 14 2 lareer vrovortior o oporiting eoste, or ir thoe ecasc

of a dcevelored gourtry 'fith low r cuinit.l comts -1 zharecs,

122, Both capit:l ard oper tire svosts urcl rli: the _conomica of alt.rnative
hydrecarbor fecedstocks, An —xersisc calsul1t:d Por the -urpos¢ of 1 roport
on a potential ure. freility ir th. Trilinyin.s »e show: thet, cormparcd with
a eomparable gns-bas.d pl rt, ficiliti.z bas..1 en rnphtha, fuclecil or eoal
would incur invostment cests 16 per ecnty, 30 per cont or T3 por cent mor,
ruspeotivuly.y The main rowgor for this lics in th. ~implor cteamercforming
proccss which gas oan usc, without tr. nced for extunsiv: purification or for

synthesis pas preparation and p-rtial exidation,

/123,

TVA/IFDC: gp. cit. (Indomcsin), ppe 30=42,
TVA/IF'.‘."C: Qpe cite (Philippines), t7blc 10, e 27,
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123, Ag Tor orratite cestn, both ik rarrire of mer. cempl.< procios.s
and the hishor raw matorinl cost por BTV mak. nopbtlin, fusl oil ard conl mors

axmonaive to usce thor sase  The sure study showed  that ritl prices of LB0/ten
p -

4,
~ ; -

for fucl oil anrd w/‘n;-J-L Tt for eomy, uoammorit plart weuld preduco sutput
cogtine 60 p.or cunt wer Af ol mdlooreouauds Ter=fifthe 0F tl:
diff_rortial would b ia to 4 co~t of th 7 Artaoek its 1T, while hishor
capital charecs wrd othi v producticr cesty voul € ourt for o bilaco,

Ir anoth.r x.reis , TVA/T777 hug a'owy tht - %% tn hiqi 7o prie: of

p] .
121000 47, an oxistire osebascd plork ivo o Lerclepod country weuld produc

ammor.in cheaper thar ito  aiv.l v proed or re chtla nequired b o coracrvntive
290/tome Az t!os: mac aniorphtha prices are tbout bhe san. price per BT,

the lower rulative pric. of ems vhich is ror. 1ik 1v te ocour ir practic: would
make it mucl cheaper than fad?) oil por BTU Llisorou. At 7%/100(; f‘t.3 for fas
and "110/*or for nuphth, for wxamrl , th eas=tzoe 1 plorth: o onil product
cost at f.ctory #t. wouil b abeat 1nlf that of it roonith =bascd quivnlent,
while the rosalting urea predact cost would ro choipor by ethiri,  Similar
rcaults may b obt-ir.d f1or comporiser of gag row plonte ir e loping sourtrics,
The sate sale price of ares in Y27+ ig cetirated to b 185 from o+ plant bas.Ad
on grng pric.l at 50¢/ 1000 {‘t’\', corpar.d with 247 with napttha cesting "%10()/t0n.
Indcud, niphtha weull bov ecoct ar urlivoly .f(.':/tor. for the gt nlin rrice of

product derived frem it to L eomp titive with 1te cng=based cquivalort,

124, Inspite of tlcse dif  roati~ls, sov.rl courtrivs in the S0CAP rogion
arc concidering plarte ucinr ©oodstocks whick =0 crerorolly more eXpunsives

$oal in Indin, naphthe ir Sri fanca -nd poasibly Singnpor., ant pervaps heavy
fucl oil or t-1i1 *a from oil r.“ining 1v th. Thi ippircs are impori~rt xamples
of th: az: of fi.lotocks whicr my be ccoromic buchuse o their locitior,
Carcful costire® of such plants is recessiry, how.ov.r, spceinlly if srport is
neeesanry to suprort optirum output lrv.les Thin mmr dinclese thot suchk
foedstocks 0 not noccecarily ke thair product arcompotitiv:, providcd that
their transport costa ~rifor alternatisas. mlucs ar. low,  Alternaiively,

it might occur th:t ~lov ons in noarby courtrr 5 ! tho high irv.stment costs
or their owr. tncilitico mike Lhe developire ecountry's prodyct basci on iess
officicrt f.c istocks mor. oxp.nsive than eacehws 2 imports, or n.rhans cven than

local roduct 1. rived from import.d 100,

/175,




125, Such corgidueraticns ~ro craeinl clemonte »f irvestment docisions;
-nd Part D belew ircludes scversl rocemmerditisrs for roducirs uncertainty
and cxploitire indugenous courcus of raw mit.rinis, and far wxperding trado
bascd on compar-tive < lvaertire ir 17w terouck toonriend ansizt nee and
ruerional co=cperatione  Muanwiile the fellowir eheptor turns 1o other
importunt factors affocting the cest of {ortiliz.r praduction under varieas
conditions, b.forc the physierl visis for .achange of inputs, irtcrmediates
and products ad the possible neture of co=over:tive ‘rrengements cre
explored in Part C.
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Chaptcr 6: Investment and Prodyction Costs

126. Cost Jdifferentinls with respcct te the imhact or both capltal and
operating costs of the crhoice of fesirtocks hnve heen obmerved edove.
The several other factors which affcect costs, and thercefore gatc sales

and delivercd prices of fert:lizer product. includc:

(i) the location of the facilitics in deoveloping rather than developed
countrics, including the availability or cost of establishing -

necessary infrastructurc;

(17) the scale of operations (inciuding the processcs adopted in
cases when different techncloyics arc appropriste to plants of
different sizes) and the rate of utilization of installed capacity,
as well as other variations in the technology adopted, not necessarlly

rclatcd to scalc.

(ii1) relative transport costs >f raw matcrinls, intermediates and
products, As a result of frelght rates and the relative proxlmity
of the differcnt facilities to raw materiais sources and product

markets; and

(iv) the choice of product to act as a vehicle for the required

nutrients.

Each of thesc factors is considered bricfly in the present chapter, which also
compares the combined effcct on finsl prices of thcse factors, incliuding the

choice of row materials, in some relcvant illustrative cases.

Location Factors

127. The huge investment costs of establishing a modern optimum~sized
smmonia/urca complex capable of producing about 262,000 tons N a year (as

bagged urca) constitutes the main reason why i ation and other decisions

need to be made with profitability in mind. Even in a devecloped country, such
as the United Statcs, where the plant cen be fabr.cated and installed with

Jocal labour and cquipment, it is cstimated that the investmcnt cost (inciuding
offsites and storagc but not land or site preparation #nd location=-spec fic
costs) will reach $ 134 million for » lant opcning in 1973, Howcver, to
establish such & complix in a devel~piry country in 1378 = even without counting

the additional infrastructurc ,robab’ cssary there = would cost about $ 167

/million,



r o

- » -

million, about 25 pcr cent more than ir the United Statcs.l/ Whether a

country foregoes uther usis of its own forcign cxchanje, or uses borrowed
capital, rising inscrest ragas make th: charges on capital investment of

this magnitudc very high indeed.

128. A morc empirical analysis of plants alrcady cstablished in several

Asian countricsg/has shown rhat iry.stment cnsts ner ton N of capacity have
exceeded the cost for an cquivalent gas/ammonia/urca plant in the Urnited

States by from V5 rer cert ty over 500 prr cont.  The highest of such cost dif-
ferenticls stem from some rochnologicsl and scale factor. which should not

apply to modern plants built in the 1975=1985 pcriod. But other reasons

remain and likely delays 1n the supply of matcrials ant harncssing of resources,
Inadequate supplics of power and transport infrastructurc, lack of co-ordination
betwcen designers and constructore, etc. make the TVA/IFDC estimate of a

25 per cent differential ia capital costs appo~r to be vcry conservative.

It is intercsting to note too that tne capital cost cstimate for Indoncsia's
current Pusri |11 Expansion Projcct, including interast during construction

and escellation, .5 5 192 rullion, inciuding 5 158 million in forcign cxchange.
Compared with some othir Asian cruntrics, lntonesia has Jemonstrated remarkable l
efficiency in gctting plant: op-striom. but ¢ven so this plant is expccted

to cost about 35 per cent more than o US cquivalent.

129. The figures cited above rilate o pients coming onestrcam about 1978.
With costs rising at 10 pcr ccrt & vear, a <n.ital cost of $ 280 million

for a 1983 plant can be exrccted. Mow Asian plants built ot such costs must
compete not only with ther developed country cquivalents, but also with
existing American, Japancsc ani Europear facilitics. Somc of 'he latter, built
83 recently as 1973 and thcrefore still very much on-stream 1n 1983, were
costing only about $ 47 million - cne=third of thce TVA/IFDC estimate for 1978,
about onc~quarter of the Pusrei 111 cstimate, 1y onc-sixth of the 1983
figure suggested here. Clearly the diffcrence tn the cost of servicing the
cepital for thcsc plants is very grecat, giving cxisting plants a strong

competitive cdge over new developing=eourtry production facilitics.

/130,

1/ TVA/IFDC: op.cit., (Apsraisal), chapter 6.
4/ Jdobnston and Kilby: Agricyltyr. ar' ° ructgrc) Reform; csp. chapter 8.




130. Like original investment costc, thosc rclating to continuing

operation arc usually higher i loviloping (han loveloped countei .. Less
sophisticated and rcliable infrastructure, —specially the sup ly of power,

have ofton causcd liw utilization roto., as have s a9cs du. tu faulty
design, Acfective cquipment or lack ~f “par. parts. fnother inportart contribue
tion to high running couts has beor made by irrcqular supnly of appropriate
feedstocks., As well as raising production costs per unit, thes. probloms
reduc . output and thercfore raisc the share of investment {including foreign

exchange) costs which each unit must bcar as woll,

131, Apart from intcrnal trarsport difficultios, fevc Yoping country produccees
usually facc a serious lack of the infrastructurc necessary to operatc fertiliger
facilitics efficiently. Additional costs may be imposcd (ither by the need to
establish roads, powcr supplics, port handling faciliticvs, cte. cspecially

for a now complex, or by the dolays and difficultics cxpoericnecd in their
absence. The TVA/IFDC assumcs that as well a2 developing country's
investment cost being about 25 pcr cent above tho- of the US battery limits plant,
an allowance of a further 25 per cont nceds to be mad. for cach of auxiliary

and support facilitics, with more allowances for storage where applicable. In
addition to all thise costs, provision must be made for land ar ! site acquisition
and preparation, housing, mcdical ~nd recreational facilitics, port facilities,
roads, the training of skilled technical and admiristrative labour, scicntific
and tcchnical rescarch, and the making available of fresh water and power
supplies. Any of these might causc substantial cost increascs st particular
locations and, even if they would benefit the developing country's cconomy

in other whys, the costs attributable to the fertilizer operat necd to be
taker into account. The Johnson and irby revicw of some Asian cxpericnces

has found that, in spite of ~ plarncd 40 pcr cert markup cver US or Japamcse
costs to include transport, insurancc and supp . ary investment, many

plants have incurrad still additionz) capital expenditurc, dclays in completion

and considerablc over—runs.l/

132. Increased attention to both gen-ral and nlantesiccific infrastructurc
may bc necessary to avcid such problems and roduce the cost differcntial due
to location. Regular power supplivs constitute » good example of these needs,

since voltage dips, let alonc full o "y can severcly retar! the

Jefficient

3/ Johnson and Kirby, op.cit.




efficient operation of fertilizer plants. To avert thi. threat and secure

supplics, mé.y i @.s Fhed L B3Ve 0 T T e o L Lat e o ud -
perhaps at 3 much higher cost than ir an industrialized country with other
users Lo Lhare . t. Acctner exampic, Jdrawn Tron the ceuc SF Puore ML s
the nced to budget a Fairly large sun for cngineccing sorvices and sroject
management due to Yndoncsials lack of traincd manpower roquire g the use of

expatriates . the training of local personnal,

133. Infrastructure which may offccu rhe cennomies of fertalizer production
concerrs industry in gencral and chemical industroes i part cular. Thus

there may be advantages for fortilizer 7acilities sited n rolated locations

to thosc of otncr chemical industries, cspecially indusirios for which ammonia
and its mair derivative, nitric acid 1n various concentrations, is an important
nroduct or inout, acd those which need similar industria) <crvices and specise
lized maintonance facilities. Fertidizer industrics sited in such locatinns
may ben.fit through both lower input coits and an availab)lc markct for intere

mcdiate octputs nd Ly=nendicts,

Economics of Scalc

134, Much of the difforuntial in fina) prices of products r~nduccd in [
small rathcr than large plants is duc to the choices of feedstock and process.

Mowcver, some of it is duc to <ealc alonc. Yirat, scale has ~ larre influence

an investment costs, since the cost per tor of preduct of ¢stablishing a

200 or 400 tor/day plant is vory much highcr than a 1,000 or 1,500 ton/day

plant, c¢von using the same fuedstock. It has heen estimated&/

that ca,ital
Investmen. (including auxiliary, support and storageo facilities) would be

almost twice as high ner ton of ammonia for a 206 ton/dav gas-based plant

as for its 1,000 ton/day ¢ valent. The latto - s cven 20 per cent cheaper
than a 600 ton plant, which, unlikc its smal terparts, would use thc
same typc of tcchnclogy as the 1,000 ton plasit .. steam= Or 7as turbince

driven contrifugal comprcssors. The same differentials applicd to the associated
wrce facility. Sccond, s.ale affccts onurating costs since therc arc several
ceet alements which arc relat vely fixed rogardless of plart-size.

/135.

&/ TWA/IFDC, op.cit. (Phitippines).



135, Ever more ceitical than tho scals of (epacity itsclf may bo the

magnitude ~f the output 'n terms o7 ut-lization o0 A diven capac ty once
established. Th. ivpartence Hf i~ cainy high ca.acity uthibhyzation rate
can be demonstrated by & comparisor .F o dv tnv wporating 2ot of producing
asmenia and urea (rnot counting int.r v or Yong=torm deb' or diepreciation

in cither case, and assuming o VYocal gas cost «f § 1/1,000 th). it has been
ca!culatedi/that, comparcd with the ammonia productior cost with S0 per cent
utilization, thc cust would rise by abcut 37 nper cont +f GU ,.cr curt uti)izas
tion were attained and by almest 107 por cent with only o LO per ~ent rat..
With <imilar variations in the utilization rate of a ¢ mplementary urca
nlant, the rcsulting operating costs for ammonia and urca together would be
26 per cent higher 1 f capacity i< utilized at 60 pcr cunt rathcr than 90

rer cent, and 64 ocr cont highcr o f it 15 udilized at 'O per cunt.

136. If capital changes interest and/or returr on investment at 10 per

cent plus depr ciation arc taken into 3ccount as well as operating costs,

the gatc sales price. at 50 and L0 er cont utilization would be raised to

M and 110 pcr cent respectivily above that nossible w.th 90 pcr cent utiliza-
tion. Apart from thos.e ca ital ro~ts, the fixed costs accounting for this
difference would includ. labour, maint:nancc, taxcs, insurance ard overhead.
3/day

gas-bascd urca plant in Indonesia or Brurcy could lend urea in the Philippines

Another cal-ulation ha: suijgested that a hypothetical 1,500 ton NH

70 per cent cheaper than 1ts 1,000 HH3/dPy equivalent. Without thc

freight compununt, the differenc:al would be owven qrcatur.é

137. In terms OF actusl ;lant., it i intcrost.ng to nots that the 1,500

ton NH1/day East Kalimantan -lants duc o oren in 1976 and 1378 were cxpectcd

to prnduce ufca foith 20 pur cunt relurn=on=iavestment) more cheaply
than comparable but small - ‘'nts. The 1,000 NHslday 1277 West Jeave plant,
for example, using the samc reed tock cost (6 . 10 Ft‘) and utilization

rate (80 ;er cent) would produce output & per c.. .« dearcr. Similarly, the

660 ton NH,/day 1974 Fusri 1) plant is producing urca at a 35 per cent lower
cost thar tho smaller 18U tonfuac. V6L Fusri |, cvern thoujh the latter's

/utilization

)/ TVA/ZIFDC:  gp.git.(Appraisal), py. 89=01.
/ TVAZIFDC: o ..t . (lndonccia), . &9, table bf,



utilization rore v taker as e or ot comparcd with 80 ner ecnt far Fusrei (|
and it. capital charges crc lower due to its agc. The new 1,007 ton Pusri 1]
plant, although u .ng muck more exjensive qgas (60¢ compared with 17¢/1,000 ft3),

i5 expect:d te produce even cheaper urua.l/

138. Foart froe differcnces in tochnalagy governcd by the choices nf scale
and fceodstock, there appears to bo Titile scope for varying the process
technolhgy in moderr chemical fertiliz r facilitics. They ar. necessarily
capital=intcnsive and inv tve vory crccine chemical reactions which could be
casily and cxponcively di- trubed by ~ttoront. to depart from the standard
techniques. It i« wellecstablishid that modera amnonia/ur-1 cxplexcs cannot

be opcrated menually:  any failure - f the autmatic co.trol cqu.pmcnt must

cause a shuledown of the ~lant. Sndcr some circums ances, *h re may be 2

Vittle scopc for ade, tetion Lf -dant dusigrn, developed ic hijhly irdustrialized
countrics to cmploy labourecxt.n ive methods instoad of full v -hanization

or automation. However, this moy apuly orly to some »f the phosphatc, NPK come
pound and othcr downstroan peration., and connot be recommended for large-scale
ammonia/urce complexes. Such cossibil:iti.s should be ceplored however, particular-
ly in such arcas as the usc »f morc tabour ir ancillery ;rocesscs or the use ef

simplier handling avd teanscort cquipment.,

Trops, orc Costs

139, Relativ. trarspurt costs arc a k.y determinant 3¢ lant location,
discussed already, but thcy requirc s. aretc ircatment as they may also affect
the choice of fecdstocks and o f site within 2 country. Carcful anslysis is
necessary of the least-cost mcans  { tra- ot ema the ol wh h exist or can
be developed for the pur tweer cach par of rolevant points.  Throe arcas
in which intcrnal and/or netional trons;c snsiderations meay affeoct

investment decisions arg:

(i) domcstic or subreginnal production versus imports;
(ii) subregionzl versus domestic praduct.on: and

f1ii) the cxchange f raw materials, f cke and intcrmediotes.

140, The main reason vhy supply from domes facilitics ~r from a ncighbouring
couniry may havce 2 cast advantage over urchase from (sav) Alaska or  ver the
Middle East r Jopar would b dower s€a transiort cosi-.. Tapl. 19 5ives some
illustrative .roornational freight costs assumed For the purpose f recent
calculations f roductinn ec¢ nomi = These examiles uquest that transport

/factors

o/ TVAZETDC: ner (Irt-aada), o S0, takle W,
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factors would probably give 1ncal natural qasebascd roductisn an advantage

over lorgedistance imports from new olarts in must casos. vipthin the rogion
however, the freight cost .5 only ab-urt 10 £ 15 ,or “ent of the wotal, aivieg
the domestic peeducer but 2 small mrrgin for .cforior - fticioncy ¢ ver a neighboue
also cndowed with lowscost g . Moreov.ry Jomestic rroduct. on based on marhthe,
fucl oil or cnal production would have an alvantage only ovir qulc long=haul
imports or highly incfficient gasebascd pr ducrion. M thing nthor chan Tow

cost gas=based domestic sroduction could comeet vith ieports vrom the

existing Japancsc | lants or cver nou Alaskan facilitice  of Luch units had
the capacity to su;ly rnnugh fortilizer tc AfTerr world roeon rgnificantly.
Wi, Distance i- not the mnly factor in tecight couts hAwow. F. Snother

important consideration s he size of shiys uscrd, os ecially non shipment

of ammonia. For example, the use ~f a now 30,700=tur ship rathor than a

7,500-ton vessel could almost halve tr.ight costs. A this mie reduce

the landcd pricc of ammonia by morc than 5 30/ton ver a d.o.ionce suth as

Csaka-Bombay, the usc of the larger shi,. could mike domesti. outrul uncompetitive ;
with imports. As ship=siz. s less sianificant ‘ver short distancoes Jhe
development and explnitation of larger vesscls inoworld wmonia ot fortibizer
trade is likely to favour produccfs in dopan, Alaska and clscuher: over theso
within an Asian subrcgion, For a -ountry such as Indorcsic, for _xam, T,
economic ¢x,ort within thc region. may donind on its having a froi-ht advantage
over developed country nroduccrs. If en Indoncesian plant could dcliver ammon i 8
or urca to Bangkok, Manila or Calcutta only a few doliars inofe rivaply, using
small 6,000-ton shif<, than could an Alaskar plant with gas at toaw samc aricce
but using largc 35,000-ton or cven 20,000=-ton shijps, the I ndoncsian export

would need chst=savings th = than thosc conferred by proximity alone. |

1LY A sccond transport-: lated basys for a <abregional approach ty fertilizer
production might occvr when costs of intcrnal tran port arc higher than shorte
distance intraregional frecight cost. Relatively hygh costs »f internal or
coastal transport :ould cnable fcrtilizers or inputs from & subrcgional

neighbour tu be sup,lied to A district »f a ! country more chea, iy than

those produced domestically but in @ less ar .- 1o disteict.  Inosuch cases

the transport consideration may make 3ubPCgiur 1 €o=opLration proferablo to
cither sclf-sufficicncy or import from more jistant traditions) sources. By

influencing the direction of trade in this way and ¢xpanding thc markct for

/a




% G=-347







' |0 he s
— [ E8
= ! |

oL =
= |

23 flis e




a plent's output, transport factors may affcct the fustifisble | r dustiog
scale, as well as location and the choice of feedstocks. in addition to its
freight cost implication.. an approdch such as thic (resulting rerha s in 2cro
net imports) miyht holp alse to stabilize the flov of supilics over time in
cach country, inorder to roduce costs of storage or spoilage by Jiverting

flows from one marke* t- the “thor under ar arer Sriat. agreemert .

143 . The geograihy of the Indian subcontinent ard surrcunding sroducers
(Burma, lIran, Afgharistan) could make the abuve Approach profitet in that
subregion. Similarly, a plant in the south of Tharland w.uld b, wolli~=laced
to scrve the north and the cast -oasts ~f Peninsula Malays.a, wrile Sumatran
plants would bc closer than a Mclaysian plant in Sarawak te the west ceast

of West Malaysia. Subreginr-] co=opcration to reduce supuly orices in this
way could be organized as a pool arrangement cor & sori_s of interlocking.
bilatcral agrcements. India's rerent 2nd current moves to parcicipete in the
new fertilizer industrics of B-ongladesh and Sri Lanka may bc scen as first

stebs towards a gecographic rationalization of this sort,

144, The costing of rclative freight charges for the purposes of such an
arrangemcnt would bc an extcnsion nf the cxerciscs necessaryv anyway tc determine
optimal plant location frr local produbtion‘and contumption., In India, for
example, it may be more feasible te site domestic »lants in ialand lncations

or close to some cxport ports whilc other districts <vusc to other sorts or
transnational railways could be sup, Tred with imported nroduct. Becausc of
internal transpor® costs it is not always cconomic to locatc gas-bascd plants

on the source gasfield, and it may be cheaper to transport gas in pipelines over
quite long distances thar to ship solid fe-tilizers from the fecdstock source

to the main consuming arca. In the case of Bangladesh, for example, the
pfimitivc c¢xisting infrastructurc might make the piping of gas as much as

300 km more efficient than investment in barges, railways and road vchicles
necessary to ship urca to an arca arpropriate for distribution to <onsumers.

The same considcration could meke a well-developed harbour site such os

Chittagong preferable to a gas-field site for an cxport-oriented plant.

148, This sort of consideration involves .+ ~urd type of transport considerae-
tion affecting nlant location: that concerning the relative costs of moving
various fcedstocks, intermediates and final products. Thc difficulty and (hence)

high costs of liquifying, storing and shipping naturel gas as LNG are wel! known .

/Other
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Cther commonly used hydrocarbon feordstocks are morc rortabl:, csiccially if they
have t be imported anyway such as in the form of crude oil fur rcfining into
various product. Howevir, coal is even more expontive to rove because of

its solid form and its Tow cicrgy contint -er torn, requiring aleost 2 1/2 tons

to make @ ton of ammonia compar.d with lcs. chan I tor ~f mapithe or fucl uil.g/

146, Natural gas, the cheapest nydroacarbor source whon it §e muailnble,
becomes a morc expensive foodstock whon it muli be transp rted by sca Lince
liquification, stcroge and shiziing can cqual its wollhrad ~rice an <ontribute
about 5 20 to the price of cach ton of ¥ o1 duccd. This adlti fominit make

the fecedstnck cost comparable with that - f fairly hbighanriccd 1ral cnal not
requiring shipping but cssting (iay) $ 30/ton coal. Gver modium dictances the
LNG freight compionent in the resulting N owould probably be higher thar the

cost of shipping ammonia, althuugh rorhaps somewhot 'ower than the ¢ oot of
shipping o final product such as bulk urca. The advantage of Li'G over othor
feedstocks increases markcdly over much greator distarces such as {rom Australia
to the US west coast however. The C.ioi. price might still be little more

than its cost follwing liquificatizn, and even if both the woltheod prices

and freight rates were quitc highcr, the trarsport component of the resulting "
N would bc a good deal lcss than if 1t was shipped in the form of ammonic

or urca.

147, Table 20 cites some illustrative figurcs - comparc the impact on

the price per ton B when various feedstocks, intermediates and products are
shipped at specificd nominal frcight rates. It can be inferred that it s
usually more cxpensive tn shi; . in the furm of urca rather than ammonia or

the equivalent amount of fecedstork, between which there may be 1ittlc difference.
Over short distances the additinnal shipment cost for urca nay amount to only
about $ 10/ton M, whilc over long Jistances the difforance may bc about $§ 79,

In fact, thc technical chefficicnts ar. such that this penelty for shipping N

as urea rather than as ammonia or fcedstock will always be abaut cqual tu the

nominal freight rate itself.

148, Colculations such as thesc may bo. usud to help determine the choicc

of fecdstnck and lecation of production facil™ < together. It can be seen

that with low freight rates it would usudlly Lo cheapor “or a country endowed
/with

3/ Cook and Vongala, in their Study of the Establishment of M:trogenoys Fertilizer
Production in Developing Countrir - UNIDC, !'TD 327, March 1978, take the
respective figures 2s 2.1, 0.9 d 0.9€ tuns. With 0.6 ton of ammonia
producing a ton - aros otk b6 por cont M, the ratics te a ton of N would

1

be 3 tuns nf ¢ | o o Fnsebrka e 126 tons o f Fucl ol




with fuel 5il but nct gas tr import ammonia bascd on zhca gas rather than
to producc its own ammonia with Jccal $§ 50/torn fucl il contributing 5 62/ton N,

However, when frcight rates reach abiut 5 50/ton NH_, local production of

\,

ammonia bascd on $ 50 41 becomes cheaper then 1maort. In the casc i a
decision between impurting h5c qas, or ammonia bascd an it, rver ¢ 1nng distance,
the high rates postulated in the tablce (S 2/1,000 ft: LG and 5 70/ tun NH.)
indicate an advantage for shipping the gas. {(ver a short distancc, howcv:r,

the rclativcly higher costs of gas liquificzation and storage should make the

import of ammonia morc ;rofitabl. .

Choice of Product.

149, Different costs »f producing altcrnative vehicles for H and PZCS form

a less critical veriable in investment decisions 2t the present time since

the cost advantagc of urea over other ammonia products is alrcady cstablished

and reflected inm present plans. The choice of fortilizer products must be

dictated by particular soil rcquircments however, and the manufacturc of ammonium

sulphatc and, to a lesser extent, nitrate will continue in the rcgion. Thus

it will continu. toc be necessary for develping ESCAP countrics to take costs

into account in planning production or import to mect the nced far balanced "

and comprehensive 2pplication of fertilizors.

150. Another aspcct of the problem f | roduct «ix ic that compound fertilizers
containing ammonia arc beccoming increasingly imrortant, cspecially os vehicles
for phosphates.lg/ There arc scveral alternative forms of complex fertilizors
among which selections must b - =, and currcat technnlogy also of fors choices
of mixing proccss. The sclaoction of appropriote NPK mixtures or compounds to be
produced or marketed depinds on 2 varicty of agricultural factors such as the
results of soil rcscarch, recommended drses for particular crops ond the distri-
bution infrastructurc. These factors ic. ! tc bc balanced against cstimates of
the minimum markctablc quantity of cach of the nany NPK ratios which arc technically
fcasible, and cost-benefit calculotions arc necessary alsos in order to discover
the circumstances under whicih stabie markets may be developed fror the morc

expensive compounds in place of singlc= or dual=nutrient fortilizors.

/151.

10/ Inter alia the ammonium phosphates includce: gronular or powderced monoammon i um
phosphatc (MAP), diammonium {-hosphate (DAP), ammonium solyphisrhat- (APP), and
even urca=ammonium phos~hate (JAP) . The older vehicles for roCpare single
supcrphosphate (SSP) and triple suscrnhosphate (TSP) 7
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151, The varicus ammonium phosphates may be compounded dowiziriam or [ roduced
in dual nutricrt .lants. Thue iteme cligible for s;ocialization ond nxchange
include the intermcdiates ammonio and suljshuric and phespinoric acid as well

as more final praducts. For tnis reason decisicns o Tant iavesaient shouldg
not restricted to th. transf rmation of hydrocarbone int. urca. and of rock

plus ”2S°b into simole  hosphetic fortilizors. Most counirics i the rogion
alrcady cngage in diwnstrcam octivi-ies, “nd a regr nel pattorn uf futurc
investment could include both the cxrmansing of this rracticze courled with
specialization in more basic precesscs.  The raw materinis endovment, scale,
Jocation and cther cnst factors moy well have differcnt impects o the cfficiency
of various operati :ns. Thus the furm in which the nutricnts ars delivered

to the farm may af fect the feasibility of inves.ment in one country or another.

152. The varisus data cited in this charter illustrate the scverzl cost
factors in additinn to thc choice 97 raw matorials and fcedstocks vhich require
careful study in the frrmulating 5 investment decisters on what fertilizers

tn produce domestically, if any. Although toc conclusions to be drawn will
diffcr betwcen particular cases and on account of tho intcractior among the

factors, a dozen proponsiticas may be cited as gencrally valid:

(i) the usc 7 gas rather than other hydracarbons usuclly has advantages
with respect to both investmon® ar! operating costs;
(ii) devélwring countrics beain with a disadvantage becaut of higher
capital costs ~7 installation;
(iii) this

lities;

likel he compoundcd by inadecuntc infrastructural faci-

v

(iv) plants establ shed over e next decade will crst several times
as much to build as these already existing,
(v) unit c-sts arc raisced o -rply by under-utilization of installed
capacity;
(vi) therc arc signifirant ceconomic raturns to scele, especially in
urca preductinng
(vii) shorter distances snould give subregional outnut ar advantage over
mports from industrializcd courtry suppliers;
(viii) this ndventage may be crnded by the devi ' nent of bulk transport
in largc vesscls;

/(ix)
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(x)
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high intcrnal freight costs may jostily trade across borders not
necessarily rcsulting in uat import;

gas and coal arc less portabl. than other hvdrocerbun: 2lthough,
once liquified, gas cen be trens,orted aver Tons dinornces o
little extra cosc, and even without liquification ;~s can be
nired more efficicntly than solid Fertilizor cen be carried

if infrestruciuracs are wee' .

the shipment f nitroger 1o the “hrm of urea is usu2lly more
cxpenstve than as ammrog or th. cquivalent feedstock; and

as production costs diifer among foriitizer products, a pattern
of output including various raw materials. intermcdiates, basic
fertilizers and compounds should dovelp ~r the basis of raw
mater.als availability, access to markets and cthor clements »f

¢ mparative advartag:.

It is the quantification and arplicotion of consideraticns such as these to

particular situatinons which should deteormine both the feasibility of individual

facilities and thc devclopment of a regional fortilizer industry aimed at

expl>iting i

as passible,

ndigenaus resources to puf nutrionts into Asian soil as cheaply

/PART C:
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PART C: SELF=-SUFFICIENCY AND CO-QOPERATION

Chapter 7:  Supply=Demend Balenccs

1979/80 and Bcyond

153. Ve have seen in the proceding two parts, notably chapters 3 and L,
that both demand and supply for nitroger and cther chemical fer:vlizer
nutrients are expceetcd to oxpand rapidiy in develaping FSCAP countrics over
the coming decadec and @ half. In this chapter some prssible supply/demand
balancc sicuations in 1979/80 arc postulatcd, mainiy as a quide to the

amount of furthcr expansion 1n production facilities which may be needed

in the cightics. The 11 countries whiech heve beern under principal consideras
tion in the UNIDC/ESCAP priority projcct are considured scparately, with
their gencral ambition of approaching sclf-sufficiency in mind. Thc possibi-
lity of production in Singapore is also concidcred. The following chapter 8
then deals with cxpected shortages and surpluses from a collcective ponint-of=
view in order to discuss their 'mplications for intrareqiconal trade, whilc
chapter € focuses on the scope for explicit subregional economic co=operation

to maximize thc benefits of such trade.

154, Tablc 2V deriv . 1973/74% and 1975/80 supply=-dumand balances for

nitrogen in the V1 ESCAP courtrics under consideration. For the 1973/74 ferti-

lizer year cach courtry's balance is estimated by the Expart Group as the
surplus of output ovar corsumptisn, using official FAC statistics as reported

in tablcs 11 and V4. For the 1979/8C year, howcver, the production cstimatcs

are those stated in table 15, whil. "'ve scts of demand cstimates are selccted
from table 12 for comparative p . Using the Export Group's cstimates,
the resulting balancc would bc & surplus of almost 2.6 million tons W.

This would comprise surpluscs in lvar, Afghanisten, cach »f the four South

Asian countries, and Indocnesia, .. .1 rtages totaliing 0.4 million tons in
the other three ASEAN members.l/ i {Last-5quares ¢xercise on consumption

would double the group's sur ‘1., to over 1.3 million tons N, due mainly to

smaller demand in Indoncsio. 'roa, Pakistan and the Philippincs thar was

assumed by the Expert Group.
/155.

1/ Singapore is not included in this analysis as i+ .. _umpticn is insigni=
ficant and production plans uncommitted.
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155. An evcn broadcr range appcars in the supply-demand balance calcula-
tion when thc sum of tho orghost demand cstimate for cach cnuntry s comnarcd

with the sum 7 the lowest. The latter implics a group surplus < over 1.6
million tors M in 1679780, wiath deficits anly an the Philipypines, Malaysia and
Thailand. The high~consunptron ~um, o th thor hand, woild actually leave
the group with a small cverall doi crt, with ‘ndira and (marginally} the
Republic of Krea joining Malaysia, tie Philippires acd Thailand in that
condition, while the Indenesian and Fakistani surplus.s would be smalior.

The usce of the fairly arbitrary mid-point betwcen the highest and lowest
estimates for each country weuld produce rosults similar to thosc made by the
Expcrt Group but with some differences in magnitude resulting in a larger

overall surplus of 0.8 millinn tons N.g

156. In cunsidering balances and potential new capacitics 10 the 'cightics,
more accuratc demand cstimates are clearly necded, but in the'r absence the
Expert Group and the mean cstimates »f table 12 may be usced for illustrative
purposcs.  These provide twn indications in table 22 of cach country's poosible
surplus or deficit in N in 1984/85 and 1n 1989/90 in the absence Hf new installa=
tions beyond thosc assumed t~ be »r stream by 1980 (with production levels as
shown in table 15). Dcpending on which demand cstimates arc uscd, the overall I
deficit by mid-decade may be between 2.4 and 3.4 million tons N, incrcasing

to between 7.0 and 9.3 millior by the end of the decade if no new capacity

werc installed during it. India vould account for ihe linn's sharc of the

group deficit, but all ~ther countrics cxcept lran would retain or deve Inp

requirements in exccss of thoir 1980 ~raduction capacity.

157. Table 22 shows alsc the . . ~f new capacity which would neced to

be installed after 1980 if cach cour .1y werc to achieve or rotain sclf=sufficien-
cy through 198L/85 and 1985/90, » -~ 4 no inter=country trade to offset deficits
against surpluscs. During the f.r It of the decade new capacity would

be nceded in India, the Philippinc., Malaysia, Pakisten and Thailand (and

perhaps in Indoncsia, the Rer b ¢ of Korca and Sri Lanka as well). India's

necds woulg justify the cquivaient of about i1 standard=sizc ammonia/urca

complexes,l/the Philippincs may necd one r two, and one cach would <uffice
/for

2/ 1t is intercsting to note that in a moie comprehes - o 35-cauntry cxcrcise
c :nducted in the fisian region more recently than the field work for the UNIDO/
ESCAP Priority Projcct, total capacity for urca production is oxpected to be
6.7 million tons urca while consumption is projectcd at ~nly 1.3 million tons.
Thus consumpticn in the 35 ccuntries would account for only 20 per cent of this
capacity which, if it werce operated a0 ¢ average utilization ratec »f 80 per cent,
would produce over 4 million tuons of  .r -lus product, containing about 1.8 mil-
lion tons N,

3/ 1,000 tons NH, and 1670 tns urca/day, yiclding 200,000-260,000 tons N/ycar.

3
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for Malaysia, Thailand and Pakistar. The sum ~f the doficits of these five

countrics would total between 3.5 and 4.5 million tons N, again depending

5n demand .

158. Assuming that this ccopacity werc put in place by 1984, the same five
countries would require the following numbers of additinnal complex-cquivalents
to.meet rising dcmand during the sceond half of the Jecade:  India between 16
and 24; thc Philippines ncne if two had been installed carticr: Malaysia and
Thailand cach 0.5; and Pakistan two. in additinn, requirements for

other countrics would have appeared, viz: Indonesin tw~; Kores

and Bangladcsh about 9.5 cach; and small amounts For AFghanistan and Sri Lanka.
The additional requirements between 1525 and 1950 for all the Jofircit countrics
(i.e. all countrics except bran and perhaps the Philippines) would amount to
betwcen 5.8 and 7.4 million tons §. This would bring the tntal of new copacity

nceded during the whole decade te between 8.9 and 12.0 million tons of nutrient.

159. With respcct to phosphatic fertilizers, the demand and supply estimatcs
given in tables 13 and 15 arc comparcd in table 23 to indicate a deficit for

each of the 11 countries and a regional deficit of just over 1 million tone

PZOS in 1979/80. In contrast to nitregen, the phosphate deficit s getting
larger, partly as a result >f efforts t» cnsurc & bctter balance of nutrients

in fertilizer application in scveral countrics ~f the region, cspecially
Indonesia, Pakistan and India. Tablc 23 also compares the estimated demand for
PZOS in 1984/85 and 1985/90 with the estimated nutput ~f facilitics in placcby
1980. Although sclf-sufficicncy is 2 morc notisnal concept in phosphate than

in nitrogen preduction far most ¢ 0 ries, the table indicates the additional
production capacities (nr imports) which would be necded during th: pericds 1980-
1984/85 and 1985-1989/90. New capacitics needed in the group as o whole, in order
to attain sclf-sufficiency, would . .nl about 3 millisn tons P205 in cacn half of
the decade.

160. By 198L/85 cach coun*ry cxcept Afghanistan and Sri Lonka could support at
least the equivalent of one Li0 ton/day on5 plant, ninc ~f which might produce
almost 1 million tons PZOS' In addition, therc weuld be hypothctical sc pe for

13 more such plants in India, thrce in tndonesia and ~nc coch in Pakistar, the
Republic of K-rea, and perhaps Thailand producing = ©.rther 2 million tons PZOS'
The extra requirements oxpected te develop during the sccond half o f the 'Cightics
could hypothetically be met by a further 19 plants in India, tw in !ndenceia,

one each in the Rcpublic of Korca, Pakistan, Thailand and Malaysia, togother

accounting for all but 0.4 million tons “he group's 1985290 consumption growth.
/151,
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Chapter 8: Scope for Trade

The Present Decale

170. On the basis of the previous consideration ~f anticipated supply=-
demand balances and additional capacity requirced through the next decado znd
a-half, this chapter describes the scope for intra=reginnal and c¢xtornal

trade non th: part ~f the 11 countrics already discussed, plus Singaporc wherc
appropriatc. As beforc, the rest »f the scventics and the frllowing decede

arc treatcd scparatcly, with the presont section concentrating on the trade
implications f the supply-demand balances which have been postulated for

the 1979/85 fertilizer year. In the sccond scction, somc trade pessibilities
f-r the eightivs arc considercd and attention is drawn to the main factors
which should enc rurage trade-oricntud approaches t— the industry's devclopment.

Again, the chaptcr concludes with a8 morc detailed 170k at thc ASEAN subrcqion.

171. The scope for intra-regional trade ~ver the next four fortilizer
years appcars limited to the following, if indced it occurs at all:

(i) the partial rcplacement of extcrnal supplies of nitrogenous i
fertilizer (mainly from Japan) to Thailand, Malaysia and the

Philippincs by some ~f the ~fftake from the new Induncsian capacity;

(ii) the purchasc of new Bangladcshi and Sri Lankan output »f urce
and other nitrogenous fortilizer by India, at least until the

latter's own new facilities comc on=stream and pcrhaps beyond;

(1i%) some product-specialization and/nr exchange of intermediates

among producing countrics; and

(1v) some tradc in procducts acruss borders, because of transport cost
diffcrentials, without neccessarily affecting net nutrient balance

positions,

172. Mcanwhile, thc gencral extornal trade prospect is for a decrcase in

most developing ESCAP countrics' imports »f nitr.ge.nous fertilizer as the cutput
of the new facilitics alrcady under construction in the rigion closcs the

gap bctween the countrics' domestic production and consumption in spite of

the expansion of the latter which is cxpected to wccur. Unfortunatcly this
reduction in dependence on imports prubably will bge ccurring concurrently

with a gradual fall in world prices from their high 1974 1cvels, raising

/problems



problems of compctition in domestic markcts for most countries in the group,
and morc scrious problems of external dispoesel foar th so o which will nave

gonc int~ surplus by the cnd of the fecade. Mcanwhile impurts ~f phosphatic
and potash nutrierts in cither intcrmediate cr fortilizer farm should incroase,
since demand for the forner is likely to grow faster than supply within

the group, whilc production f potash is not cxpected to ~ccur within the

region until thoe next decade.

173. As we have scen, at least six of the 11 countrics under convidoration
should turn thcir present deficits {7 nitrogen inte <urpluses by the end .of
the present decade. Only Malaysie, th: Philippines and Thailand arc likcly

to remain net importers. In their prescnt condition, the prejections »f India's
consumptinon and productisn arc too uncertain to indicate that large country!'s
likely balance 2t the cnd ~f the decade: while the Expert Group calculatinns
suggest a surplus of cver 0.2 millicon tons Ny high consumption growth or slow
pragress ononew installation and deb ttlenccking activity could produce a
deficit which some f recasters have suggest will excecd the prescnt 0.8 millinn
tons N. In the absence  f better data Indio is assumicd to have balanced
supply and demand in 1979/80, at lcast after the -xccution f current propnsals
to participatc in the offtakc of Sri Lanka's new plant. Apart from the
Republic of Korca, which could have a small deficit in place »f the cxpected
surplus, thc ~ther countrics should be net exportcrs, .r have scope ti expand

their own demand rathcr mere than expected.

174, The combined deficit -f the threo ASEAN countri.s with shortages is
cxpected to be between 0.2 and 0.5 million tuns 4 in 1379/80, whercas the
surplus of thcir /SEAN partncr Indsncsia may fall in about the samc range,
yiclding an over-all balancc for the subgroup. Instead, however, thcre could
be a surplus or a deficit of up to 250,000 ¥ (a di fference about equal to the
output of two standard ammonia/urea complexcs) if consumption is sluggish

on the one hand or vigorously expanded on the other. The small local markets
of Thailand ond Malaysia rule out nutrient production for domestic needs alone
in thesc ccuntries: their main option is between producing with export in
mind or importing from indonesia or elsewhere. In the Phi lippines!' case,
lack of cheap feedstocks should inhibit investment in nitrcgen production in
spite of there being a ufficieniiy large domestic demand to consume the
offtake of at least one full-sized ammonia/urea complex. Considerablec intra-
regional trade in nitrogen within ASEAN car thereforc be envisaged in the late
'seventies and early 'eightics, with scope for either import from or cxport

/to



to countries outsid: the subregicn as well. 1t must be born #i mind, however,
that each of the importing countries has plans for it: own ammonia/urca complux
already undcr concideration:  to the cxtint that 1f any of thcsc ccme on=stream
subregional trade will be reduced, and the ned to suck markets beyend the

group in crder to export possibly high=cost ~urpluses will ariso,

175. In contrast, and subject t5 domestic consumpiion bevels epproximating
the Expert Group or Mcan magnitude. postulated in table 11, all six South

and Southwest Asian countrics in the rroup are expected to be in surplus

for nitroqgen in 1979/80. Thesc country=-surpluses could range from less than
0.1 million tons L in Aighanisten and ri Lanka to 0.2 million tons M or more
in Iran and perhaps Pakistan, Bangledesh, India again. As noted Above the
Indian situation is very hard to predict, since many factors could cause it

to vary from the small surplus expectcd by the Expert Group. Using the Mean
magni tudes for consumption, these six countries appear from tablc 21 to have
an expected combined surplus of 0.5 million tons N, give=or=take the equivalent
of one standard ammonia/urea comples. Since cach would be sclf-sufficient

on a net basis, any intra-rcqgional trade would bc limited to that bascd on
product specializativn or the internal transport cost factor, while the large I
combined surpluc would nced to be exported beyond the subregicn. Some of it
might be taken by the ASEAH subrcgion if vigorous expansion »f demand thcre
outstripped local production, but this would at best account for a querter of
it and would rcquire that it could be landcd competitively with supplies from
other sources. The latter consideration would be even more sijgnificant if it
were hoped to sell the South Asien surplus tc extra=regional consumcrs

farther away.

176. A very different pictur. arises in the |1 country group with respect
to phosphatic fertilizers. The present combined deficit of 0.7 million

tons PZC is expected to incrcase to over a millicn tons by 1979/80, when ell

countrie:g cxcept perhaps the Philippines and 3ri Lanka will be net imp9rters.
Indonesia will need to import 0.2 millinn tons P205 and India rother more, whilc
each of Thailand, Malaysia, and the Republic of Korca, Pakistan and perhaps

Iran will rcquire about 0.1 million tons. These circumstances provide little
scopc for intra-rcgicral trade by 1979/30, (xcept on the bésin of product
specialization, trade in raw materials, and possibly sales from the Philippincs

to Indonesia and from Sri Lanko to India € production is coxpandcd more than

now anticipated. However extra-rcgional trade will continue on a significant

/scale
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scale until production within the region is further expanded in the 'eighties.
This is cven more truc 7 trade ir Tert!1lieors contaiiing p-tash nukriconts,
sincc the only potential suppliers within the region, Thailand and porheps
neighbourin: Lacs, arc not =xpectod to flav. their deposits exploited by

the 1975/80 fortilizor year.

177. The 1l-country greup's over-all nitregen surplus o betucen 9.5 and
1.4 million tons i anticipated to occur 1n 1979/89 would not be a cause of
concorn if there were likely to be ready cxport markcts in the vicinity,

But as tablc 26 shows, Japan i likely to have a large positive supply=demand
balance as a result of Chinals approach t self-sufficiency. As carly es

1975 moreover, Japanesc supplicrs have bogun to lower prices to levels which
will be difficult for domestic plants in Southcast Asic to mect. Othor
regional sources of fertilizer product on the world markct, arising from domestic
surpluses, could includc Burma and Brunci, both of which have under considcra=-
tion ncw capacity to produce n tr qen from their natural jas rescrves. The
arrival of these presumably low-cost supplies on regional markets could be
particularly scricus fur surplus produccrs in Southcast Asia because of

thcir comparablc transport ¢osts.

178. This rcady availability of nitrogen in the ESCAP rigion as a whole
will present threc problems for surplus producers among th: I =country group

under consideration:

(i) the prospects fur export to Auian countrics outside the group

are very low;

(ii) surplus produccrs outside the group will be competing for markets
in the few countrics within the group which are likcly to have
shortages - and thesc deficit counirics could become sol f-

sufficient carly in the cightics anyway; and

(iii) domestic production may sometimes not be competitive even in ite
home-markcts, nccessitating produccr-subsidics or protective
arrangements which would provent farmers €rom gainiig access Lo
cheaper products imported from other fsian or Middle £ast surplus

countrics.

Thesc problems do nat arisc in the cas: of phosphatic fertilizers, since the

11 countries arc cxpected to bc in over=all deficit f a million tens P,0_ in

25
1979/80 while table 27 indicates that other Asian countrics! ccmbined surplus

may total only half of this amount.
/179,
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179. It appears therefore, from the estimates of production increases

and expansion of domestic demand levels over the rest of the present decade,
that there will be relatively little scope for intraregional trade except
within the ASEAN subregion. 1t must be cmphasized however that rates of

growth of demand, or indeed of supply, would not neéa to differ very much for
qulte different nitrogen balanccs to appear in the larger countries, cspecially
Indla. As the first 1979/80 column in table 21 shows, India's expected surplus
would be replaced by a deficit if a high consumption level were achieved,

and in view of the need to raise food output vigorous efforts arc desirable

to meke performance conform to this projection. In such a case India might
remaln dependent on imports to the tune of at least 0.1 million tons N -

about equal to the cxpected surplus of Bangladesh or Pakistan or lran under

similar demand assumptions - and perhaps much more.

180. Otherwise, an over-all surplus of more than 0.3 million tons would

remain In South Asia in 1979/80, but as this would be less than the deficit which
could occur in ASEAN under similar demand assumptions, it is conccivable that
vlgorous demand expansion in all 11 countrics, plus the organization of trade
between these two subregionﬁ; could yield an approximate balancc instead of

the million=ton surplus discussed earlier. This altcrnative scenarlo involves

a very different degree and pattern of intraregional trade than that based

on more moderate demand estimatcs, indicating the urgent need for detailed
research to yield more precise and reliable predictions both of demand levels
and of the availability and likely cost of supplies from various sources

within and without the group.
e N Decade

181. Demand projections are naturally even less rellable for the elghtles
than they are for the coming four fertllizer years. However, basic food
production requirements will dictate certaln minimum levels which are likely

to be exceeded |f governments malntaln present devclopment Intentions, and

/especlally
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especially if increased output keeps fertilizer prices within reasonable
levels. The 1984/85 and 1989/90 supply-demand “balances'il in table 22
may prove therefore to be fairly realistic rcflections of the growth of
consumption in the 1] countries. If so, the real balances available for
Intraregional and/or extraregional tradc during the 'cighties should depend

malnly upon:

(i) the extent to which governments judge it desirable to commit the
new investment which would be required for each country to attain

self-sufficiency; and

(11) the amount of further investment in facilities designed to produce
for export in order to transform raw materials endowments into

foreign exchange.

182. For the 11 countries as a whole, self-sufficiency would require the

Iinstallation of between 9 and 12 million tons N of capacity during the

next decadé -~ in addition to that which exists already or will have been

established by 1980. However, about three-quarters of this is attributed

to India which, because it lacks low=cost indigenons fecdstock resources,

needs to adopt a cautious approach towards decisions on the installation of

so much capacity for fcar of dissipating scarce capital on unnccessarily

high-cost home production. The Philippines is in a similar situation,

and even some of the countries with natural gas, such as Thailand. These

may find that considerations of thc opportunity cost of investing capital in

the fertilizer industry, or the desirability of developing a specialization

In other aspects of the fertilizer industry according to comparative advantage,

give imported urea or at least ammonia a significant advantage over domestic

production. For these reasons thcre is a good chance that scveral of the

11 countries will produce a good dcal less domestic nitrogenous fertilizer than the

hypothetical self-sufficiency exercise in table 22 suggests. This is even more

certain in the case of phosphatic fertilizers, in thc production of which it is

highly unlikely that most countries will approach the levels suggested in table 23.
/183,

1/ These ''balances'' are not projections as in the case of table 21 covering 1979/80.
The Expert Group and Mean figures for 1984/85 and 1989/90 represent the diffe-
rences between demand in those years and the levels of production which are
assumed to be established in 1979/80.
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183, On the othrer hand, some of the ~oututries have endowrmerts of raw materials
which favour production of armeoniz =nd ucren woll in excess of domestic needs.
These include Iran, Bangladesh and bakistan ir Couth 4igia, nnl Indonesia and
perhaps Malaysia in ASEAN. For prhosphatic fertilizers, the Philippines nppears
capable of establishing facilities with outmit fr nbove the 134,000 tons P205
which is all it will necd for self-cufficiency ns late us 1990, Thus the 11=country
group's needed 10 nillion tons N or so of ew ritroger-capacity to be installed

during the eighties, nnd that part of the necded © willion tons PEDS of new
phosphate-capacity which can be installed, nre urlikely to follow the patterns
susgested in tnbles 22 and ?3 as n result of the countries! pursuit of self-sufficiency
considerations alone. Indecd, A considerable amount of intraregional trade appears

not only desirable, but likely to occur if regional and subregional arrangements

based on comparative advantage can be concluded in time to affect investment plans.

184, A third important element of the likely situation witr. implications for

trade is that the group includes several countrics for which domestic self-sufficiency

will require relatively small armounts of new capacity during the eighties. 1In

the cases of Afghanistan, Sri Innka, probably Bangladesh and perhaps the Republic

of Korea, thc additional nitrogen cnpacity needed is expected to be less than

0.1 million tons each. Since a urca complex of economic scnle prodyces about "
0.25 million tons, these countries have the option of installing capacity to

produce largely for export, or of importing their ndditional needs. The availability

of both markets and competitively produced supplies within the region suggests

that the resulting trade - whether export or import - could be intraregional

and probably subregional.

188, Other countries in the fFroup Also would be liable to participate in trade
of amounts smaller than the output of one complex, even if they preferred a
self-sufficiency policy. For example, Thailand, which is nssumed in table 22

to have installed no new capacity by 1980 but to he able to justify one new
complex about 1985, would develop new import needs as consumption growth
outstripped the capacity of this niew complex in the ensuing years. This would
apply also to Malaysia, and even to much lirger countrics and others with heavy
domestic productic:n programmes. Temporary shortages and surpluses will necessarily
occur as a result of production rising by large increments while consumption
grows more steadily. The better these temporary imbalances are predicted, the
more likely that each country can schedule its installations to ensure steady

supplies for itself, and thus the group as a whole, through trade.

/187,
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capital and the natur=l gnas which © nitrogenous fertilicer couplex would consume
in other import-substitution or cxport-oriented industrics. For some countries,
of course, fertilizer may be a most appropriate avenue for investment of capitnl
and exploitation of indigenous raw materinls - aid this possibility is enhanced
if their neighbours do not 21l select the same industry and thus deny them the

opportunity to cxport.

ASEAN Trade Flows

189. The ASTAN subgroup entered the second h=1lf of the seventies with combined
annual production levels of about .25 million tons N arnd 0.75 million tons PEOS'
Through improvements in utilization rates of existing copacity the former could
be raised towards 0.5 million tons N, while a further 0.5 and 0,05 million tons
could be added through new installations to bring 1979/30 output to 1.0 million
tons N and 0.1 million tons P205. It appears that this 1111 satisfy most of the
subregion's demand for nitrogen in that year, although only a small prorortion
of the phosphate requirement. However consumption growth during the eighties
should justify the installation of further nitrogen capzcity to produce at

least an additional 1.0 million tons N, and perhaps half ns much again, by
1989/90. A further 1.0 million tons P205 also could be nhsorbed within the

subregion, which, like the rest of Asia, will have an increasing demand for

potash as well.

190. Unfortunately, a much clearer picture than the above is necessary to
ensure optimal investment and trade pattern, at least in nitrogenous fertilicer
production. Several possible supply-demand balance situ~tions for nitrogen in

the five ASEAN countries were suggested in chapter 7 above, purely as illustrative
examples pending the more sophisticated projection of cxnected levels., Their
trade implications are observed herc, nlthough discussion of subregional arrangements
which may be desirable to facilitate such trade flows is deferred to the following
chapter 3. For convenience the order adopted in tables 2L and 25 is adopted to
summarize the subregional and external trade flows which could result frorm the
nine alternative combinations of production nnd consumption levels, In addition
to such flows in what is assumcd to be a single product, there could be scope

for specialization and other bases for trade involving fertilizers.

191. In the three situations characterized by rapid installation of now
facilities and high utilization rates, there is consider-ble scope and nced for
both subregional trade and export beyond ASEAN regurdless of the rate of growth

/of
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of consumption, If the latter is relntively low, Indonesin would provide about
0.2 million tons N to its ncighbours and sell 1.0 willior tong abroad in 1980,
and five years later all tive couatries weuld have to evport n total of over

2.3 million tons. With nediunm consurption Indonecia's subrerinsnal provision in
1980 would rise by 50 per cent and its amount available for exterral ex-ort would
drop to 0.7 million tons; i 1355 four of the countrics would export 2.0 nillion
tons, including 0.1 million tons to the Frilippines, ik consumpt.on would
yield greater subregionnl trade = ~linoct 2.9 ~illior ton: fror Indonesia in 1280
and over 0.2 million tons to the Prilippincs in 1985 - but less extraregional

trade amounting to .4 and 1.4 million tons in the two years,

192, Quite different trade patterns, especially in 1335, are implied by the
assumption of delayed installation and poor utilization of capacity. 1In 1980,

low consumption would allow A flow of 0.3 wmillion tons to Indonesia's neichbours
and only 0.1 million torns abroad. With medium ASEAN cousunptior:, however,.
Indonesia would fall short of mecting its neighbours' defircits by 1.2 million

tons after supplying its 0.? million tons surplus to therm; while with high
consumption Indonesia would iust achicve a Aorcstic balunee and +ho other countries
would need to import 0.5 million tons from outside. Fi ve vonrs lnter the intra-
regional flows would be slightlv higher but there would 5ti11 be net deficits "
totalling G.% millien tons with mediuwm consumption or rlmost 0.3 million tons

with high. These net dcficits could he readily reduced to insignificant levels
however, merely by utilizing the instslled caracity more efficiently and perhaps

adding one more complex about the middle of the decude.

193, Assuming medium consumption, it appears therefore that if all countries
proceeded with rapid development plans, by 1985 there would be 1little scope

for trade within the subregion and a very laraze surplus for which other markets
would have to be found. On thc other hand if 21l countries adopted a highly
cautious approach to investment in the industry, Indonesia and nn external source
such as the Persian Gulf or Japan could share egually the total O.7 million ton
import requirenient of the Philippines, Malaysia and Thailand. With some variation
on the latter approach, along the lines suggested in paragraph. 14€ of chapter 7
above, the subregion could achieve an over-all self-sufficiency in nitrogen in
1980, and maint-in this through the riddle of the decade. Thic could be on the o
basis of supplies from Indonesia and, in 1985, one other ASEAN member, to the
deficit countries which might specialize in another fertilizer product. The

/amount
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186, Snecialization among rutrients provides yet =snother basis for intraregion:.l
trade, necessarily associnted with subregionrl co-oper~tion since harmonization

of investrent plans in ~dviance rust oconr to nvoid the ingt~1lation of comparatively
disadvantaged plants. The moct obvious exaple, since its rav materials basis

is already known nznd interpoverimental discussiors have becn commenced, consists of
the billateral exchange of ritrorenous nnd phosphatic products or intermedintes
between Indonesin and tlie Philippines. Indeed, this cexchange based on nutrient-
specialization forms an irportant clement of a possible broader ASEAN fertilizer
production prograrme whiech could take nutrient-specialization ns its main but

not sole theme. The expected exploitation in Thailand of salts containing the
third primary nutrient, potassiu: oxide cshould enhance considerably the subregion's
over-all self-sufficiency in nutrients and, by permitting multi-directional trade,
improve the basis for the cquitable distribution of benefits among the associated

countries.

187. As well as specialization in different nutrients through trade in the

raw materials, intermediatcs or products associnted with them, there may be scope
for the exchange of goods within a nutrient group. Attention has been drawn in
chapter 5 to the need for trade in the inpute for the phosphate industry, while
in chapter 6 the scope for the production of one ammonina product and import of
others was observed. Trade of this nature may be limited by transport costs

in some circumstances, but it should not be inhibited by strategic considerations
since it need not involve those commodities whiel are crucial to national survival

except where mineral endowncnts preclude sclf-sufficiency in then ANYWAY .

188. Finally, fertiliver must not be seen irn n vacuuri, Although » strategic
product in a region which desperately needs food, it is not the only such commodity,
and economic considerztions m1y make one-way trade in fertilizér between n pair

of countries more approprinte than mutunl exchnnge. A country such as India, for
example, with its well-deveioped keavy industrial sector, may find that beyond
some level of fertilizer output its comparative advantage lies in the production
of steel goods for export rather than in the relatively inefficient gzeneration of
a wide range of fertilizers - especially those for which it rust import the raw
materials anyway. The net foreign=exchange saving which would acerue from domestic
self-sufficiency may prove to be much lees than the revenue which oould be earned
in more economic investments. Similarly, countries such as Thailand could find

it preferable to import their relatively small domestic needs and use both the

/capital
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amount of subregional nitroren trade would be 7,7 million tons in 1980, rising

towards 0.5 wmillion tons in <id-decade. Txternal trode wonld be nil.

194, The firal two situations, outlined in tabkle 25(b) ard (), Aare intentionally
anti-trade in nature. Where e.ch ASEAN country seeks self-sufficiency without
surpluses some subregional trade ard n net import of 0.1 million tons from beyond
the subregion could still occur however, unless the smnller countries settled for
emall-scnle plants to match their markets. If only full-sired mlnnts are considered,
a2 determined drive for natinnnl sclfesufficiency would yicld surpluses in all
countries, especially Malaysia and Thailand in 1950 (about G.15 million tons ench),
and especially Indonesia and the Philippines ir 1985 (about N0.25 and 0,15
respectively). Obviously no irtra-rerionzl trade would occur, but exports beyond
the group would be significant provided that nmarkets could be found elsewhere and

the surplus product supplied at competitive prices.

195, The difficulties whicl could be encountered in such 2 situstion could be
avoided through the adoption of subregional trade as an explicit component of
each country's fertilizer programme.  There may prove to be n strong case for
Thailand and the Phil ippines to concentrate on potrsh and phosphates respectively,
relying on Indonesin and Malaysin for their suprlics of Jitrogern, whether in the
form of amronia, urea, other bnsie products or compounds. The possible role

of an export industry in Singapore is more difficult to ruare at this stage,
since it depends on the alternative-usc verlue of by-products of the island
republic's considerable oil refinin; cnrpncity. However the production

pattern suggested here for the otler four countries provides scope for export
beyond as well as trade within the sub=recion. There shoull be strong demand
for phosphates and potash outside the subregion, and tlere is a possibility of
limited export of nitrogen to Irdin provided low costs are achieved through the
ready availability of natural gas in Indonesia and also perhaps in Malaysia.
Insofar as a trade pattern such ns this may be desirable, it will bc necessary
for production plans to be designed around it, with careful evaluation of the
costs of all alternative projects. The nature of the subregional co-operation
which may be necessary to achieve this in ASEAN and other possible subregional
groupings is considered in the following chapter.

/Chagter 9.







- P) -
Chenter 3@ Subregional Teconomic Co=operation
19F, The central there of the UNING/B3TAF project from whieh this paper origes

is the indirntion of possible npuroactes to the exrinsion of fertilivzer production
and distribution whicn involve irdustrinl =4 other fores of co-operation ~mor;
countrics of tic EECAI rerion or subgroupirgs within it. Tris chupter reviews
current approuches to inter-country econociic co-onerntion in fertili-er withir

the EECAP repion. It then outlines the -reuzent for stecinlizntion ~rd plarmed
for expardcd trrde to be planned in sdvance or o revionnl or sabregionnl bacis

in order to ensure the optimum allocation of resources to fertili-er rroduction
in each country. Finnlly, various ways in which further co-operation ir nroduction
and trade among groups of countries rmight be achieved are described ir zupport

of later recommendations concerning the mechanics and initintion of co-operation,
particularly in order to pronote the development of some fortilizer export
industries. Followig the nractice of the nreceding two chapters, some of the
discussion is expresscd in terms of the ASEAN group, &ince the more detniled
treatment of its supply/demand balance situation and trade potential permits ~
more comprehensive focus on this subregion. This emphasis here does rot imply

lack of scope for intercountry ~o-operation in other parte of the ESCAP region,

however,

Current Progress

197, At tle present time political constraints on co-oper-tion are still of
considerable inmportance, due tou the wicertnin external relaztionships, internnl
tensions and traditional ~ttitudes wkickh contirue to characterise several nerts

of the resion. Nevertheless, the rdvantages of specinlization and large scele
rroduction nnd other icternal cemnomic considerations nre providing increasingly
important reasons for the small nations of South ana Prcific fisia to develop o
more integrated economy. If it is the primacy of "nation-building" as o policy
which has becn largely responsible for inhibiting previous attempts at regional
co~operation generated by political ideas ot consistent with this nation-building,
then perhaps the current swing towards economic regionalism, fueled principally

by economic needs, will stand more chance of success.

198, Furthermore, the development of the ASEAN grouping, though slow in terms
of positive action, is becoming stronger and more comprehensive, thus providing

at least a focus and a forum for the implementation of co-operative projects. The
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cessation of 'instilities and chanves of povarricrt ir Indochin~ Jse nny have

created un ervironnent more conserial to recionalism in outhes ¢ sin - or -t
least one in which ccoromic schemer of mutnnl berefit Love 5 @arce of
implementation. .nd nlthouwrh there in littic ereept deelnrntions of intont

to show for tho moves towirds repionsl co-operstion vet, ioth officinls responsitle
for carrying or the many fornunl dinlorues nnd  outhenst Asinn basinessmen
increasingly doing business outside their own ~ountries arc coing to feel rmore

at home with cormercinl relations zeross ratiorn«l bhoundaries - :omd perbans ot

A little frustrated by their own lack of achicvenent. The presecnt year mny see

a marked charge in the pace of rrogress in view of the importance accorded to

economic co-operation in the first AGEAN Sumnit Veetine in February.

199, Several previous studies have indicated the nct benefits of subresional
integration in the ASEAN fertilizer industry,l/ Receritly tlie issue has received
serious consideration within ASEAN itself, as evidenced by its inclusion in the
deliberations of the Permanent Conmittee on Industry, the establishment of an
Action Group on Fertilirers and Pesticides chrired by Thailand, a strong recent
call for subrerional co=nuperation in fertilizer by the Philippines Secretary of
Agriculture. llorcover the poteutial for ASEAN collaboration in fertilizer is

the subject of a current World Rank study by TVA's International Fertilizer
Deveiopment tentre and the IBRD's Fertilicer Unit and Levelopment Research Centre,
and has been selected as a case for specinl consideration in the UNIDO/ESCAP

project on which the prescent paper reports.

200, Of these indications, the most action-orientcd so fur nccurred at the
May 1975 meeting convened by ESCAP to discuss posisible nctior smong countrics

included in the Asian Industrial survey for Rerionzl Co-opernition. This featured

private sector initiation of positive rensurss whicl ey result in practical

ASEAN communities in stecl ard also, verhans, fertilier. In the case of the

latter, note wns taken of the present UNIDO/ESCAE project, and scone for co-operatior
was identified along five lines: (i) harmonisation of nationnl plans and
establishuent of plants to serve the regiornl unrket; (ii) co-operation in trade

in final products (e.g. uren) and cemi-finished products (e.g. ammonia, phosphoric
acid); (iii) establishment of = project data bank, ussociation of fertilizer
producers and/or a fertilizer centre; (iv) establishment of joint ventures; and

(v) long-term trade agreements. Thailand agre:d to initiate the organization of

the Action Group om Fertilizer and Pesticides which, it was hoped, would in

aa ‘ ' - /tinme

1/ Notably the UN Tean's Report, Economic Co-operation for ACEAN, under the
direction of G. Kansu, presented to the 5SEAN Advisory Committee and Permanent
Committee on Commerce and Industry in July 1972, and the Asian Industrial
Survey for Regional Co-operation, AIDC(2)/1, New York 1973, under the
direction of H.C. Ros.,
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time assume tiic ccope of a community,

201, Apart fron this genernl apurnoch: in Southeast si=, severnl exanples of
co-operation in fertiliver developrent ire alrendy occurines or incipient rwiorg
developing ESCAF countries. These include five bilateral arrargenents, four of

which involve India:

(i) co-operation between the Philiprines and Indonesin involvin: snecislizatic
in phosphates and vitrogerous fertilizors or inpute;
(1i) co=operation betweer. Indis ~nd Bangladesh in the Sransforuntion of
the lattcr's as into fertilizer:
(11i) India'’s involvement in the foertilizer prolect of Jri Lanka, consisting
of n tied loan for the proscurcrment of equipnent nnd off-sitc
facilities for the ammonia/uren complex now being established in
Sri Lanknag
(iv) co-operation between Iran and Indin, with Iran providing a tied
doan for the construction of iron ore agrlomerating facilities cnabling
India to export iron ore to Iran in a specified form and to import a
number of items whieh may include fertilizerss; and
(v) 1India's rrovision of :sesistnnce to the Philipnines for carryin- .
out a fensibility mtudy or ar oil-bzsed fertilizer unit beiny

considered by the Philippines.

The last-mentioned is basically un example of techrical nssistince rother thhn
economic co=onerctinn, tut the other four involve the expansion of markete

through specialization ond exchange.

202. In the first case, preliminary discussions hove been held by the Govermuents
of the Philippines and Indonesin on the possibility of exchnnging excess sunplies of
either naphtha, anhydrous ammonin or nitrogennus fertilizers from Indonesia in
return for either phosphoric acid made from by=product sulphuric acid or the 1-tter
itself recovered from copper smelting operation in the Philippines. Aside from

many questions that need further clarification on this possibility, the two ~overnments
will not be able to start actual negotiation of n longaterm supply/purchase contract
until both can predict the magnitude of the excess supplies available for export.
The domestic picture in both Indonesia and the Philippines of fertiliczer supply-
demand balances and prices could change substantially because of changes in

official policies, while changes in the international fertilizer and capital

markets could cause the postponement of both the fertilirer expansion and copper

smelting programmes.
/203,
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204 , Heanwhile Lowewer, In'ia s involved i tlhce 1asi.lletien of

an ammonia/urea compiex ir Urd Luavra, by croviding losus tied to tle

procurenent in india of gome portiosns f the plent ~nd eguipmeat ard

off=gite facilitics in return fur the supnly of ritrogenous fertilizers

over the first fow yours after the ulont cones on o roiuction strean.

Witk fle oorticivation of the “overmient of the Federal epublic 7

Germuny, tae D', ~nd the “uwait Developrient “und, +-e lileteral co-

onerztive selieme iy mow evoecte ' to face fewor difliculties in the I
future. |
205, The Lilutersl wipreement roccted lest year Letwe n Infia wrd Iran

presents an interesting exan-le Por rny tvo or Lore countries coneernod

to exchan-e fertilizers Jcr »ther unreleted conmelities, [eerrding . |
to the arsrcenent, lran is provio ing o low=cust poverancontal lown wihich
ercbles Iniie 45 install facilities to sgglomerate ircr orc fer export
to Iran, In roturn {or this imcort, Iran +i'l ewrort a aumber of
petrocheniesl sy othier sroduets ivciw ine fertilizers, tile this
tilateral agreencnt does rot contridute ts cny iaercases in the capacity
for fertilizor sroduction, it nssures a fortilizer oviorting eomantry of
e stakle narket wiiile cnsuring 4 stable supnly for the lsan reeipient,
over a anccified neriol of time. Arrangenents »f this kind scems to

be quite suitehble tc tle reletioiiship between develoned countries or
oll=exporting countries with sufficient Zsreign exchange rescrves and

any cevelo;ing eountries with raw naterials surplus for c¢xporte The
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arrangenent coasentiealiy ivvolves a lonpeter. ﬂu/ply/purchhsc oontract
with firn coumdtuent: o both sides an o Uorter basis., The crovisior
of loagatorn, low=cost joverament loons by sae eountry to @ o ctoor Las
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3 ey
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however cconvuicelly sound it ey Yeg wud (iii) rooic ol cumoncrition
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on a multiliternl Yusis, whiet will mi:imicze .o.ocible ver tie ond
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in eremienl fertilie.rs arve $io ancownment catters of Vosie raw nceteriels |

and the ccosiondes of se:les 2ot Ceve inportent cont i tieationa,

and the forner iy inpune chselute toelnical ¢ streints aw well, w ich
is w'y it underlics to » very consivcerable extent tlhe cuve losing BSCLE
countries' su ly=denurd belerces -nd snoortunitics for i tre=regionel
or extern:l trade dircussed in tiis ~uver, As notes in ch.anter 5,
potash deposits wp.cer to te limited to Whailas ord-Luor, vwhiceh eould
specialize i the nene’aeture .f potissiun fertilizers or intermediates

and becone major regi-nal sus-liers in the acoiunm tern, Por nitrogenous

and prosphatie fertilizers, and conj.cunds eontnining them, the regional

ndownent yuttern is more conplex,

208, Fairly =bundant hydroeurbon fecdstiek cndownents ricke seversl
countries in tie rogion ,oterti. 1 iruducers of iitrogenvus fertilizers,
nainly in the form of urea, for neighbours' narkets as well as their
own consumption, In perticular, substantial gas rescrves give Iran,
Indone¢sia and ='so Pakistun a couprrative advantoge whieh provides a

case for their establishing uajor regional nitrogen iscustries,
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210. The basic pattern of indigen~us raw materials and foodstocks docs

not nccessarily imply that trad: would be in the finished products derived
from them. It may be preferable o cxport the fucdstocks in raw form (c.g.
LNG, phosphate rck), or t process thoem far oxport in intarmediate farm
(e.g. ammcnia, phosphoric acid, monc=ammenium phesphato, ammonium sulphate) .
The recipient country could tan ¢ nvert such intermediotes into simglce
products such as ammonium nitrate, calcium ammonium nitrate or triple super=
phos;phat(.)_. or inte compound fertitizers {e.g. diammonium phosphate or NPK

mixturcs), or used for other industrial jurposcs.

211, ~Where transport cists arc not prohibitive, it may pay for the
recipient to tradc such final products in exchange for intermediate or

Faw matcrial inputs associated with them. This is more likcly to occur in
the case of compound products based nn scveral raw matcrials, only one of
which may bc indigenous 9 the final producer. But cconomics nf scale could
make it cfficient cven in the cases of single fecdstoack or simple fertilizers,
or of compounds for which all chemical inputs must be imported. This pattern
has dominated the industry in the past. and in spite of its crosion as a
result of raw materials price rises, therc will continue t~ be advantages

for locating somc¢ processes at industrialized points away from their feedstock

sources or markcts = or pecrhaps both.

212, Economies »f scale have becn frequently overlooked as an important
basis for specialization other than the distribution of raw material reserves,
perhaps because fertilizer tcchnnlagy has been deve loped mainly for large
countries which need large plants anyway. Increasing use of urca means that
many domestic markets can support at lcast one large 1,000/1,667 ton/day
ammcnia/urea complex prcducing annual ly more than 200,000 tons N. H wever ,
those developing ESCAP domestic markets which will not do s5 by 1980 include
Thailand, Malaysia, North Vict-Nam, Laos, Cambodia, Burma, Sri Lanka, Nepal,
Afghanistan and perhaps even Bangladesh. Of thcsc, Burme is now planning to
add a relatively small 500 tons/day urca plant (yielding annually about
60,000 tons N, while Sri Lanka will at lcast find some cconomies of scale

by selling India part nf the output of a half-sized nitrogen complex.

These two small plants (ard those which China is building in prefercnce

to large plants on thc grounds of intcrnal transport bottlenecks) may provide

cvidence of the ability of such scalces to compete with larger plants.
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213. Howevcr, the apparently large unit savings gaincd in larger facilities
has bcen pointed out in chapter 7 above . where it was shown also that even

the large 1,000/1,667 tsn/day ammonia-urca facilitics suffcr a 20 per cent
cost disadvantage comparcd with 1,500/2,500 ton giants. Thus it would pay
countries which nced less than 200,000 tons N/ycar cach te greup together

and elect onc of their number as the site of a joint ammoniasurea venture.
This could be built and operated at an cptimum scalc to sefve the cxpanded
market and provide security of supply to cach participating country. Alter=-
natively smali countrics could associate themsclves with larger entities in
arrangements under which the ammonia and urea were produced in the appropriatc
locations considering the feedstock sourcc and the main markct, with resulting

trade being balanced in cother ways.

214, Scale cconomies are cven morc likcly to be significant in the casc of
fertilizer products (such as ammonium nitrate and the many NP and NPK compounds)
for which domcstic demand is much smaller than that for urca. Unless these
can be produced in asscciation with other chemical industrics, or readily
derived from imported intermediates, foew countrics may find their manufacture
worth undertaking. The several small, inefficicnt plants alrcady operating

in ESCAP region provide gond cxamples of this situation. For these products
even the sccurity argument may not imply domcstic productinn, since they form
but a small propcrtion of fertilizoer rcquirements.  Hewever, therc may well be
scope for thcir preparation within the regicn, cither close to ammonia and/or
phosphoric acid facilitics or at a location from which a subregional market

can be served effectively.

215. To take the casc »f ASEAN as an example once again, a possible

pattern of production and tradc on the basis of subreginnal economic co-operation
could consist of thc following. The threc Indoncsian nitrogen complexes not
already firmly planncd or under construction might be suspended for considera-
tion along with the two or threc sther plants which might othcrwisc be located
elsewhere in the subrcgion. Of the six plants which would then be under
consideration, only thrce or fsur would be constructed as "'ASEAN plants',

in locations determined by consultation on the basis of cconomic criteria including
feeds tock, transport and market considerations. With medium demand four plants
would yield an ASEAN surplus of about 0.3 million tons N in 1985, much less than
the cxcess production if cach country praceeded indcpendently, while the three-
plant variation would yield a reasonably small surplus and thcrefore weuld be
preferablc unless higher subregional demand »r available export markets were

envisaged. /216.




216. This soluticn would be proferred from scveral points of view.

It would fcaturce planned sclf-sufficicency for Indoncsia beforc the

additicnal three or four new "ASEAN" plants werc taken int~ accrunt. |t

wéuld cnsurc alse that thosc ~f the additi ~nal pleats which arc 1acated

in Indonesia (or clsewhere, for that matter) would have o guaranteed markect
within the subregion to cnable them to be constructed at an optimum sizc and

to be fully utilized. Mcanwhile the Philippines, Malaysia ond Thailand,

while not sclf-sufficicnt apart from the now ASEAN plants, would have guarantecd
supplices from them. Theso three eountrics alsoa would have the knowledge that
the plants!' numbcr and location would have been determined in an ASEAN
consultation whose aim would bc maximum efficicency and minimum delivered

prices for cach participant. Another crucial consideration, roferred to
already, might bc the desirability of the Philippines and Thailand specializing
in phosphates and potash respectively, and exchanging these for gas-based

nitrogenous prcducts from Indoncsia and/or Malaysia,

217, In practice, subregional consultation and harmonized investment planning
might yicld a production pattern for nitrogen similar to that which would

occur in a free market without the 'stratcgic commodity' problem, depending on

thc weights which relative costs would attribute t- fccds tock, transport and
market factors. For cxamplc, its cndowment of gas and experience in the

industry may retain thrce of the ASEAN plants in Indonesia, Alternatively,
transport and market considerations might place a plant in cach of the Philippincs
and mainland Southeast Asls (c.g. Songkhla), or cven two plants in one of these
arcas (e.g. Songkhla and Singaprrc, or two sites in the Philippines). Sarawak
might be another possible location for one of the ASEAM nitrogen plants,
especially if thc Philippines and Thailand werc concentrating »n other fertilizers.
Indeed, if gas availability wcre the determining consideration, the optimum
pattern might place two plants in Indcnesia and ~nc cach in Sarawak and possibly
Songkhla. Alternatively, if the potential disadvantage «f using naphtha as

a feedstock could be offset, cven Singapore might be a desirable location

from an ASEAN point of view, especially for a fourth or a fifth plant to

meet subregional imbalances and to export outside ASEAN,

/218.



218, fis these scveral alternatives indicate, more detailed studies are

required tec determine the optimum distribution ~f the various fertilizer
facilitics which the subregion should bring on-stream in th. carly 1580s. Present
indication: of the bencfits which intogration would yicld justify the allocation
of resources to such studics bufore furtner investment commitments arc made by
any /SEAN member. Among the particular aspects which need careful asscssment ared

(1) the growth and pattcern =7 demand by fert.lizor pr-fuct in each
consuming country;

(ii) the scope for export beyond the subroginn of cxcess product or

] intecrmediatg;

(iii) the likely competition from imports from non=ASEAN countries with
marginally-priccd surpluscs (such as Bangladesh, Burma or Japan)
and/or low=cost over-all sperations (such as lran, other Middlc East
cil and gas prcducers, or Japan again);

(iv) the amount and alternative=usc value of cach fecdstock and raw
material available within ASEAN;

(v) the opportunity cost of applying the very large amounts of capital
involved tc attaining even sub=-rcgional self=sufficiency in
fertilizer; and

(vi) the relative cost and availability ~f transport within the subregion,

Some consideration of issucs such as these will be included in the study now being
conducted for the Vorld Bank, thce major source of external finance for new product-
ion facilities, but action needs als.o to be undertaken by the ASEAN govermments
which will be making the decisions on whether and te what extent to co=operate

In this key industry.

Techniques of Co-cp.ration

219. OCnce the basis for specialization and consequent exchange is established,
choices may be made among the many diffcrent possible approaches towards the
stimulation and organization of regional or subregional economic co-operation.
The following may bc of interest in the field of fertilizer production and trade:

(i) a formal and comprehensive intergovernmental arrangcment among a
recognized or ad hoc group of countries;

(ii) a less formal arrangemcnt, with co-opcration stemming mainly from a
subregional view being taken by financial or entrcpreneurial groups
involved in the industry;

(iii) informal »r non=comprehensive intergovernmcntal arrangements concerned
with particular aspects of the industry; and

(iv) some mixturc of the above three approaches, especially in the light
of the ability of the sccond to follow from the first or to be

conducted in conjunction with the third,

The first is discussed in the proesent section, while the sther threc are c¢onsidercd
later as "'alternative approaches''. /220,
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220. A formal and comprehensive intergovernnentsl =srvranfement to Lisrmouize
planning might have =11 new production facilities rlanred and constructed
on 1 group basis, with locations within cach subregio: deterrined on economic
criterin. This collective security Approach incl ides joint evoluation of
probable demnd, free trade in fertiliver inputs and products among countries
in the subregion, harmonized investrient and co-operntive supcrvision of »lant
operation, distrinution =nd marketing. A consultative com:ittee might he
appropriate to direct collective forward planiings and investigntion, <svecially
with respect to feedstock supplies, process technolc;ny, product reguirenonts,
probable demand and plant location possibilities. This groun would produce a
series of schemes prescribing the location of new plants and consequential

mechanisms for consideration ard ndoption by the mermber governments.

221. A free trade agreement would be necessary to enable supplies of inputs

and fertilizer products to cross national frontiers without penalty, while

forward purchase and supply contracts between pairs of countries in the subgroup would
guarantee demand for and availability of the plants'® offtake. T™inancinl

co-operation would include arrangements to make hoth subregional and external

capital available for the constructiorn of plants designed to serve the osubregional
market; and co-operative shipping and/or 1and transport arrangements would ersure
low-cost freight. Finally, technology exchange nrrangerents would pool subrecional
expertise and experience to ensure maximum efficiency in plant planning,

construction, overntion and marketing.

222. These and other mechanisms necessary to implemert successful plin
harmonization might be established separately, or perhaps within the contexts

of similar arrangements covering other industries, 1In the sbsence of a "mackage
approach" to industrial co-operation however, and in & milieu where the use of
purely economic criteria would be difficult to ensure for each separate
mechanism (thus yielding automatic co-ordination between them), the member
governments may prefer to establish some form of subregional Fertilizer Authority
to co-ordinate all aspects of the arrangement. Such an agency could also assist
the subregion meet its fertilizer needs efficlently through n wide range of
related activities which would be desirable even in the absence of a plan

harmonization programme itself. These might include, for example:

(i) research;
(11) acquisition from abroad of inputs, technology, etc., and of these

fertilizer requirements =still not produced within the subregion;

/(111)




- 100 -

(i11) technical =ssistance to memters countries irn distrihution,
promotion, marketins nnd farmentilivatior, =nd 1o the efficient
operation of existing plorts:

(iv) monitoritr of world price ang surnly trendss; e
(v) the explorstion and developrent of indigenous raw materisls and

“ppropriate tecunolories.

Ench of these ~ctivities is arzently reavired on o regional or subregional bzsis,
and in the absence of subreriounl cconoric ~rrangerents they could be perfarmed

by ad hoc arrangenents to co-opercte i econonic irfornation services ‘v technieal
assistance, or by the Regional Fertilizer Development Programre recommended in

Part D below.

223, As far as the plan harmonizatior propramme itself is concerncd, the
experience of subregional co-operatic:. schemes c¢lsewhere sugpests thot the most

difficult issues to recolve are likely to be those coucerning plant location

and planned trade. Economic criteria to determine the former are not difficult

to identify,l/'although their quantification may be complicated in an environment
of subsidies, protective deviees and underdeveloped financial markets. ‘ore
substantial difficulties arc likely to stem from: (i) countries' urwillingness
to rely on the rest of the arrangemnent working to ~ssure them of secure supplies
not produced within their own frontierss; (ii) the problen of evaluating the
external economies (and disecoromics) of plant operation; and (1ii) uncert-inty
about the economic nnd, perhaps more important, institutional factors irvolved
in alternative use of natural resources and cerpitrl.  Flanned trade shares with
plant location the first of these threc problems and ~lso involves difficult
decisions about (iv) the appropriate penalties for ron-surply or non-purchase,
and (v) the relationship of planned prices to ruling world prices which would

not be known at the tire the arrangeinent wns made,

224, The first problem to be dealt with in establishing a subregional
specialization and exchange scheme concerns the extent to which participatimg
countries could rely upon it to provide the security of supply at reasonable
prices which they require. However much the scheme might be more efficient than

a national self-sufficiency approach, it would rot be countemanced seriously if

/it

1/ See, for example, the discussions on raw materials endéwnent and production
economics in Part B (chapters 5 and ) above, as well as the preceding section.
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it could not guarantce greater sccurity tharn contiiued reliarce on world marlcts.
Moreover, because of the long gestatiorn period involved i vstatlishin: fertilizer
facilities, @ brezkdowr i < supply - rrargermert would lesve n cruntry deparniort

on external suznlies for scveral verrs hefore domestic or »1tere.tire subremionsl
facilities could he estnblished. If suct - breal sccurrcd at a time of Yi-h

world prices or limited supplies, food production could fall to levels whizh
implied mass starvation nnd/or raticial brrkruptcy.  On the other Youl, o foilure
by a rroducer's neighbours to purch se plromed quantities, especially ot o time

of world glut, could imposc henvy costs or the plant(s) corncerncd.

225, To nvoid such situations, ~ country agreeing to rely on sunplies from a
neighbour would iiced to be reasonably certain that production nd planned trade *

would not be disrupted by changes of politienl orientntio., tnjor errors with
respect to feedstock source or plant operntior, or nnilateral responses to

changes in relative or world prices. Repudiation of either snle or purchase
contracts would need to be rendercd extrciiely unlikely, both by the terms of
“the intercountry arrangemert and by the degree of trust among its participants.

In the cases of Adenocracies, and dictatorships in which the resimes may change

in the interim, these decisions nced to be taken on a broad political front lest
a new governuent seek political capital or denl with chanced circurstances through
repudiatior or unilateral adjustment, rather than through reasonable renepotiation
within the context of the arrargement. Hot unreasonnhly, on¢ country will
hesitate to participate if it caunot be fairly certain that ecnch partner -+ill

bonour the agreement, including its penalty provicions.

226, Evaluation cof and compensatior for externsl ecoromics and dicccoromies

of plant cstablishnent and oper-tior hns oftern proved to be o signifiecant imrediment
to industrial co-operation. The "packuge ~pprosch', whereby ench country
specializes in one or another industry, has the advantage of brondening the basis
for a rough balance among the participants with respect to those frctors which
difficulty of nssessment renders hard to compensate through the pricing or other
mechanisms. Nevertheless, one important reason why the chemicnl fertilizer
industry may be s good candidate for the early stages of non-package subregional
co-operation is its capital intensity and use of modern techrology. Jince 1its
employment and technology~transfer effects are less significant than those of

other industries, the fertilizer industry can be developed more specifically

for the purpose of supplying large quantities of nitrogen and other nutrients

to Asian farms at least-cost. 1In so far as least-cost may imply external production

and import, the sacrifice of domestiec industrialization may bhe well worth making.
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227, It may not be necessary to make such a snerifice in uractire “owever, cince

the use of economic criteria is guite likely to place at lenst sivinr -ng groaul ntio
plants in courtries which do not rontain the iswt urits producing either <rmoric s
urea or phosphoric ncid.  Furtheruore, t.o distribation of ratarel resources i sorme
subregions is such thnt a4 roupri “sl-nce of industrial retivicy wey ounur vy i

the nursuit of ecoro:ic srecializr tior, without the need for sor-licated comnensating:
adjustrments.  The exmuple of 730N whick "r 5 hoor used ir +hdis raver illusntroted such r
balance, there beinyr raturnl ras in Irdoresis - «1a Maleyeis il to » lesser

extent Thuiland, sulphnric acid ervvcity and ore prospuate or: ir the Fhilippines,

and cnrnellite for votast develomwient i Thailred's nortrenast nrovirces,

228. The third difficulty likely to corplicate foint decisions nbout :lant location
eoncerns uncertainty about o country's alternative uses of the firancial and natural
resources which would be allocated to a Mlant if it were sited in th-t country. This
uncertainty inhibits the nssessment of the opportunity costs of producing fertilizer =
an  intercountry comparison of which should for: the key cconomic determinant of optimal
plant location. Moreover its resolution with respect to one type of resource may still
leave doubt about the other, since Aifferent ~nd broader considerations riny he
necessary for capitnl than for fecdstock exploitation. In both cnces, owever,
predictions are reauired of the relative prices of feedstock, fertilizer, food, other
agricultural requisites and other industrinl products. The likely efficiency of
domestic rroduction in each resource-use also must be nsscssed honestly if subhoptimal
investment decisions are to he avoided arnd the berefits of international trade obtained

on behalf of indijserneous consumers, frrmers and industrial workers.,

229, An important but often undorstated consideration affertings the cconorics of
these investment and resource-use decisions in developing countries is the instituticrnl
capacity to pursue various courses. For example, a largze pas deposit nay be better
liquified fcr export if this involves less complicated trochroloey nind infrastructure
than fertilizer production in an urdeveloped locution, Tt mav he nreferable in such
7 case to cash the resecrves directly and to allocnte searce cnpitnl to other
industries -~ even to the import of food or fortilizer. Alternatively, the self-
contained nature of a fertiliver vlent may make it » better bet i such = location
than other gas-based industries with more boricontnl or vertical industrinl
linkages. Meanwhile it way prove economic to establish 2 fortilirer facility in
another location with nore highly developed infrastructure and a moder: commercial
institutional framework, in spite of relatively high feedstock costs prevailing
there. The proposed nnphtha-based plants in Singapore ~nd the Republic of Korea

could represent this situation.
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investments mad: i g0 3 faith t- . vve tie subregi 01l iatorest,
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peting countries, In the woposite situesti nowlore a consiuaing country
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eountry for nunepurchesce should sporozimase its "shure" of cny 1osses
causcd therehy, e c.at of this penalty worald then Ye evilu-ted s
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oeecur through consult2ti us to casure nutual hencfits, emulating es
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interest in the good perforuance f the operation,
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;dteraative Asuroacnes

234, fpart fron full=sce le nlun=hornorization, a possible 2y razeb
to subregin.l econonic co=ouerstinn is its stiwuletion by finaneind
or entreprereurial greoups, DSven if the scriousness f the fertilizer
supply situution, the htuge capit 1l investr.ont invalved, the difficulty
of projecting dcmand and the risk of unseleceble surpluses nre not
sufficient incentives for poverwrents to tike the initiative, they at
least mipglt takc steps to sllow ar encourage nirket f:rces zud semi-
nfficinl institu:ziocns t. nske reotionel allocative dueeisions from o

subregional tcint ¢f view, The stimulus ey stem from any »f the
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to take into account likely world price and supply trends, and particularly
production ard pot ntial crade patterns with respect o surrounding countrics,
237. fthird possible influence to cncourage a subregi-nal aporcach to
fertilizer investment may come from the private scctors of participating countries.
Increasingly, f.r cxample, busincssmzn in S-utheast rfisia (particularly thosc with
access to suificient funds (o ¢ ntemplac. participation in fortilizer camplexes)
are exhibiting ¢ mprchensi n of the cdvartages of ¢ peration thr-ugh spccializa-
tion and tradc. Cultural factars, infrastructural diffirulcics and cxplicit
anti=trade government polizics have inhibited the rcalization of subregionagl
schemes n the past, but by the carly 13804 mary busincssmon shauld have ~vercsme
thesc constraints and developed strong commercial links among ASEAM o wntrics.
Thesc will tend to cncoirage subregicnal investment whore econmic considerations
dictate and :fficial policics permit. In Suuth Asia, t> , there may be scope

for increasing cooperation amang private fortilizer cntrepronours . although this

will bc constraincd by the public secior's substantial eale in naticnal industries.

238, Finally, therc 1s the possibility of ci-npcratinn stimulated and perhaps
practised by quasi-publis institutions in the countrics of the subrogion .,
Develnpment benks, boards of investment, petroleum agencies (such as Pcrtamina

in Indonesia or Pctrenas in Malaysia), encrgy authoritics, and ncrhaps rural
institutiong concerned to. deliver cheap fertilizor to farmers, can bc (xpcceted

to consider subrcgi~nal and broadir approaches to fertilizoer investment. production
and distribution. Even without formal intcrgovernmental support, such authoritics
should consider subrcgional sources ~f “inance and potential markets when they

arc involved in domestic invistment decisiznc. They may go further and, through
co=opcration with their counterparts (lscwhore, act as vihicles for investment in
facilitics beyond thoir individual courtries. Onc logical - nscquence of this
process could be the application of the "ASEAN Multinational Corporaticn' concept
to the ficld of fertilizers. Public corporaticns appear to be the most likely
basis »f such a development although indigcnous busincssmen and forcign investors

are also likely and desirable participanis.

239, Co=opcration stimulated by the variosus investment sources considered above
could bc supported by informal or 1 n-comprehcnsive intcrgovernmental arrangements
among subregional countries. Alternativcly such arrangements themsclves might
comprisc the dominant catalyst for broader and deeper harmonization. The arrange-
ments could invclve intercountry c-1laboration on cconomic analysis, production
technology, stock management, raw materials development or other aspects of the
fertilizer industry. Within such gencral but loos¢, ~r firm but spccific,
arrangements, cach government would be better fitted to take account of its
partners' production situatinns, While not influcncing the latter dircctly, the

government might adjust its own plans accordingly, and assist particular trade
/arrangements




- 107 -

arrangements by rcducing barriers. Although not yet widespread with respect
toc fertilizer in the subrogion, of ESCAP, some examples ~f ad hoc < -cperation
involving India and other countrics wer cited varlbicr in this chapter, whilc
several recommendations for furthcer spec:fic intcr=country proagrammes arc madc
in Part D (uspccially chapter 10) bilow. Morcover, thoro appears to be scope

for such contacts to be cxpandad greetly.

2L40. Onc basis for such cxpansion may . the tcchnical experionce which
Indoncsia, India and alss Pakistan have gained in the establishment and opcration
of medern nitrogen plants in advance of their neighbeurs. Co-operative approaches
may be helpful also in the acquisition and adaptation of appropriate tcchnology

for fertilizcer production and distribution. It is well accepted that close
monitoring should bc maintained on develeopments occurring in such rescarch
institutions as TVA's International Fecrtilizer Development Centre and also in other
countrics and subregions of the ESCAP rcgion where fertilizer production is more
advanced. Co-opcration among deecloping countrics would facilitate this monitoring

and the ready adaption >f new tcchnoleogies to Asian necds.

2, Sccond, the importance cf sharing information on future export surpluses,

and of working togcther to expand knowledge of wnrld supply, demand and pricc

trends, will soon be recognized by cach government. Indeed, the establishment

of improved fertilizer cconomic information services should be trcated as a matter

of urgency, at lcast in the casc of ASEAN, This is necessary to cnsure that

data collectinn and analysis begin at once with a view to supplying governments,

local businessmen and cxtcernal investment sources with information on the subregion's
fertilizer requirements, probable demand, production facilitics, ctc. as soon as
early-1976. The scrvices might include also rescarch on alternative uses of raw
materials endowments, tc help governments make cconomic decisions abcout fertilizer

or other industrial development.

242, Another particular aspect of the industry which lends itself to co-operaticn
even without full-scale plan harmonization, is stock management and perhaps co-
ordinated trade to clcar markets. As well as c¢nsuring safc storage and minimal
spoilage within the subregion, such activitics might uxtend to joint marketing

of expjjf of surplus subregional output to external buycrs. As far as demestic
markets are concerned, cach cuntry has accepted the urgent need to cxpand cffective
demand through the improvement of distribution for utilizatinn among small farmers.
Even in this internal matter governments of a subrcgion can benefit by the

exchange of expcrience and other subrcgionally co-operative approaches to the

investigation and solution of common problems.

/243,




- 108 -

243, Co=operative effortea might be pursued in each of the ~bhove areas
of activity separntely. However links between them would be bound to
occur, and even if these were not formal the experience of co-operztion
in the field should lead to more formal ard comprehensive arrsapenents
where these were found to be approprinte. Indeed, even if g¢overnment: of
a subregion fclt there was -1lready nn o nriori case for full-scale plan
harmonization on fertili.er, =n approprinte npyroach to its implementation
might be the prior cstablishment of the mechanisms necessary for thre
individual co-operative efforts cited -<bove. Their operation would soon
provide most of the informntion base necessary for the intelligent design
of a broad subregional approach to the industry.

2Ly, Furthermore, if the mechanisms comprising this third approach did

not lead to A full-scale intergovernment effort, each one might still

Promote the adoption of a subregional view beyond its own scope, and

‘encourage the institutions referred to in the secaad, investor~oriented

approach to lend their weight to the process. 4s a country's knowledge of

its neighbours' situations and trends was expanded by each specific

co~operative nrrangement, it would be better able to take them into account

in formulating its own plans. By a process of osmosis, the organization ‘ )
of the industry should become increasing rational and subregional in nature,

even without formal intergovernmental harmonization.

/245,
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2hy, Lias Soue miiture of trhe turee approashes is nore likely to be hoth feasible
and successful than any one alone. Jrless fpovernnents erbarked upon tio exorcisc
already corvi. ced that full-seale interyoverimental harmonization of investmert rlans
and rlant operation was essentinl, « strategy combivirg the sccond 714 third approach. s
would form the novt-best solution., This would entail two bosic typee of ctions

by each povernnent :

(i) the rcemoval of ary obstncles whish would ,revent finanecisl or
entrovreneurial backers from tiking subtrerional mnrkete into
wecount when selectinr siten for uroduction facilities; * »1d

(ii) the vigorous pursuit of Ad hoe collnatoratios nnong fertilizer
agrencies with resnvoct to researeh and irformation, teechiical

assistnnce, stock managerent, etc.

It is likely that -ny conscquent co-operation nt the fundamental level of planning

would be hetter based on experience nud rrtisnal resource allocation,

246, The discussion so far has implied a closed subregional market within which
governments huve the single option of co=operaticn or autareny. Realistieally,

this assumption must be relaxced for the ideunl packase to combine econory with
security may well include sorie cxtra-subregional trade, or even subresional

trade beyond the scope of formal co=operative arrangerients, imong thle: reasons for
this are: the subregion's lack of sufficicnt quantities of some basic raw materials,
at least in the short term; the likelihood that even with careful planning of

supply 1nd cstimition of demand there will be temporary shortfalls or surpluses
beyond the control of price cun-subsidy mechanisms; and the nossibility of

capturing cheap supplies on world markets 't times of low prices.

247, It must be erniphasized also that subregionsl arrangements 1lone renresent =
second=-best solution, dictated by security rather thar econonmic considerntions,
only less so than in the case of national ~utarchy. Tt is possible that they
would merely formnlize n pattern of production und trade with would oscur in the
absence of interference with market forces; hut it is more likely that tley would
establish a sub-optimal pattern, preferable to ~utarchy but still influenced by
political judgements or pessimistic forecasts of the impact of world trends.
Whether they cstablish u new pattern, or merely lend n element of security to
market-oriented developments, they should not preclude trade on a commercial

basis with outside countries.
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248, Indeed, in thc case of AJEAN, there mny bhe scope for formal arrangements
between external countries and the subgroup or some of its members, existing
parallel to thc subregionnl arrangement itself. . contruct to supply part

of India's loug=run shortnre, fee exarple, iskt improve the econouies of
subregional plants, while either separately or i nssceintion with suach o
contract, Indi might sunply technolory, equipnent or ranagerinl nosistirce to
the developrert of the 7EAY dudustry., Indic nee already veen involved irn rernderins
services to tte Fhilippines, perbape formine o firct exovole of co-onarstiorn

with other developing countries. e ilaviner: estnblisiment of - M- tioral
Fertiliver Development Certre in Pkistar indieates & further veliele throuwh
which AJEAN might form rssocintioas with South isinn prosucers. Juch developments
do not preclud. the establishment of rully recional institutions to nrovide the
necessary franework for industrial develomiert however, eanecindly with respect to
economic information. HNor do they remove tre need for subregion=l econormic
co-operntion to encure that this development is 2s orderly and comrmercially

sound as possible.

249, Ir cc;nclusiou, the mair argurment of this paper and especially of the present
chapter may be stated as follows. I the absence of co-oreration, developing

ESCAP countries have twoc possible sources of cherical fertiliier: tre iorld market
and domestic production. In sore cases the lattor uay be econcmically justified,
and thus should occur without intervertion. The recent crisis ny have stimulated
such production by focussing attention on ecoromic spportunitier unrealised hitherto,
or else the economic basis for it may hove emerged only 2 1 result of recent raw
materinls developnents within the region. In other cases demestic vroduction mny
be justified in terms o»f security ruther than cconemy, in whiceh cases it is
necessary for the countries roricerned to be tully sware of the cconomic costs

they may be incurring ns the price of this security. These costs m~y stem from

any of the several factors discussed in chnpter 7, aud would be incurred or
increased if world dcvelopmerits ir the industry were to wake world »rices (including

transport) lower than loeal productiorn costs irn the future.

250, Subregion=l schemes to oxpand effective mnrkets -nd ersurc that compnr=tive
advantage is exploited mny mitignte the cost, however, while ~i the s~re time
maintaining o measure of the security that is sought by countries which fear
reliance on the world market. Subregional approaches muy be superior to national

production by creating trade to exploit raw mnterinls endownents, economies of seale,

/possibly
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possibly lower trangport costs, and the externalities which may he produced by

the development of an industry which would not otherwise occur in some participatdrn:
countries., Morcover, subregionnl groupings for the purposes of interrated fertilizer
industry development arc likely to be superior to n bronder rerional grouping for
the same purposc, since the latter ir the ESCAP rerion would suffer the offects of
comprising a lerse nwiber of culturally and politicnlly diverse cntities. On

the other hand, even subregional schemes may he fraucht with Lhe difficaltics and
costly errors which hove foiled or inkibitcd many similer nttenpts in the history
of commodity arrengements. At both the subregioral und resional lerels, however,
there is wide scope for other forms of co-operation to nssist the development of
national industries and otherwise help to sccure suvplies of fertilizer at nrices

which are =ppropriate ir terms of benefit-cost ratios 2t the farm level.

251. Finally, even after n subregional irtegration approach has been costed and
chosen, there remains an important choice to be mude on its implementation. 1In
view of the large public involvemert in the industry nlrendy, government-to=-
government arrangements may be appropriate. Alternatively, market forces may be
more effective and reliable, provided thrt governients take nccessary stceps to
remove distortions and perhaps provide ron-discriminatory protection on a I
subregional basis during the ncw industry's infancy. The cost of this protection
would represent the arount the countrics were prepared to pay for the greater
security offered by subregional production compared with reliance on the world
market. If the subregional approach has a firm cconomic basis, the cost would
be likely to be lower than that which would be incurred to establish and protect
purely national production facilities instead.
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PART D:  RECOMMENDATIONS

Chapter 10: Promotion of Economic Co=operation

Subregional Plan Harmonization and Tradc

252, The advantages of co=-opcration among groups of countrics with complement-
ary intercsts in chemical fertilizers were outlined in the previous chapter.

In summary, such complementarity may occur as a result of different resource
endowments, markets too small to support production facilities of an economic
size, differcnt industrial specializations cven within the chemical industry
sector, or othcr reasons. In addition to its having an e¢conomic justification
as being superior to attempts at naticnal self-sufficiency, integraticn of

the industry on a subregional basis may bc considercd superior to geographically
broader arrangcments or fiec trade. Jlntcr alia, it enables each participating
country to retain or achieve a mcasure of -ontrol over production of a range

of strategic prcoducts which would otherwisc be absent, and thus channel along
economic lines the concern which developing ESCAP countrics have felt as a
result of fluctuations in the international fertilizer market. A subregional
grouping in fertilizer may also reflect or further an existing commercial

or political association of countrics, thus gaining the advantage of reliability

as part of a broadcr set of commitments.

253. Whether as part of a '"package deal'' approach to industrial integration,
or as an industry singled out as an carly and trend=sctting cxample of such
integration, the chemical fertilizer industry lends itsclf for close economic
co-operation on a subrcgional basic. Since market distortions, long gestation
periods, strong public interest in thc industry, the nced for sccurity, and

the huge amount of investmcnt required, may inhibit such developments nccurring
without intergovcrnmental supervision, actiun by cach potentially participating
government will be necessary t. launch and opecratc them. 1t is thcrefore
recommended that groyps of ESCAP membcr countries which inclyde deficit and
surplys producers of various chemical fertilizer nutrients and products should

aiye serious consideration to the harmonization of fertilizer production

planning and thc arrangement of futurc trade on a subregional basis, with

appropriate pricing provisions and incentives te reduce uncertainty and ensurc

benefit for all parties [Fecommcndation 17. Morc formal and comprechensive

schemes may be developed out of cxisting trading and other fcrtilizer rclationships,

or out of groupings of countrics with broadcr purposcs which may be scrved by

the inclusion of integration of the fertilizer industry,
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254, It was alsc n.ted In the previous chay t.r that considerable prugress

in the rationalizaticn »f the industry in the ESCAP ragisn ceuld be achicved
even in the absence ~f formal trcatios. Onc important source of such progress
could be the public and private investors in the nuw production facilitics,
anxious to cnsurc thet the billi.nu =i dnllars invilved are not wasted as a
result »f uncoordinated action leading t o subcptimal lecatinn and under-
utilization. Among thcse investors are private forcign investors, international
or regional development banks, and private or public sources of cquity and loan
capital within developing ESCAP ccountrics., To assist this pracess, it is

recommended that nrivate and institutioral forcign and domestic investors in

fertilizer facilitivs in the ESCAP rcgicn should be cncouraged t: consider the

npportunitics and nced for subrogional (and external) trade in order to cnsure

rational allccation of capital and maximization of 'cng-term profitability; and

that subregional investment in production “acilitics should be premoted Lﬁcccmmcn-

dation 37. In order to have this come about, it may o ftun be necessary for

developing ESCAP ghvernments to remove market dintortions and diserimiratory. tax

or tariff provisinns, and to c¢nsurc an cxpanding market.

255. Another type of stimulus to subregional cconomic co=cperation short of

formal plen harmonization and fully ~rganizced trade may be th. development »n

a broad scale cf intcrgovernmental arrangements and joint=projccte on varinus i
aspects of the chemical fertilizer industry. Some contects of this sort have

already commenced within the dovalaping ESCAP recion, but there is scope for

thelr considcrable cxpansion in such ficlds as c¢c -nomic analysis, production

technology, raw materials development, stock management, price stgabilization,

marketing and fertilizer-usc. 1t is recommended that ESCAP member qovornments

shoyld avail themselves of cvery oppirtunity to oxpand contacts with other

goyntries, especially those with complementary chemiczal fertilizer prospects,

by exchanging expertisc and informatior and by making ad hee subrecgional

arrangements on particu'lar issucs such as stock management and markcet develop-

ment ZFecommendation 17.

Rcgiconal Fortilizer Economic taformation Scrvicces

256. It is ovident from the demand and supply projections reparted in
chapters 3, 4 and 7 »f this paper that there is @ likelihood of surplus in
nitrogenous fertilizer in the ESCAP region by 1980, but that & 10 per cent
variation in output as a result of diffcrent rates of installation or utiliza-

tion of capacity, or in consumption as a result of difforent growth rates of

/demand,
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demand, could leave the region as a whcle in deficit. However accurate

the data on which the supply estimates and projections arc based, there

is amultipiicity ~f facturs which can wignificantiy hasten or rctard the
actual attainment »f planned leveis. The highly sophicti-ated nature >f the
technology novi used irn the manufacture 7 chemical fertilizers, the difficulty
»>f planning the supply f equinmeni, and her fac.ors ~ften inv>lving a number
of countries and agencice may causc dclays in <pite f the use of eritical
path analysis and detailed nonituring .7 investment, ©Gn the other hand, the
plants now being designed < r construct.d incorpurate the latest developmenits
in technology ard rcliab:lity, and some may achieve higher cperating rates
sooner thaw~ ..ast experience would suggest. |In particular, the supply-demand
balance of the wh~le Il=country grou; could be affected significantly by the
speed with which high capac . ty=ulilizat.on is achieved in the twe very large
coal-based and several larqgc fucl=bazcd plants in India, somc ~f them involving

techn~lngics not yet fully tested and proven.

257. As far as demand is con.erncd, forward cstimates are subjcct to factors
which arc even more difficult t> predict with a high degree of accuracy.

Weather cocnditions, world production of foud grains and cash crops, widespread
pest attacks, breakthroughs in agricultural technology, and the various cconsidera-
tions discussed in Chapter b abeve are nly some of the factors which could

cause actual demand levels f\ deviatce radically from expectations. Thus

both supply and demand cstimates can be recgardcd as no more than orders of
magnitude. A combinatin of unpredictable factors can create a surplus or

a shortage of fertilizer in a country whioch might reasonably have expected to

achieve a supply=-demand balance on the basis ¢f a -lanned production programme .

258, The viability +f a chemical fortilizer industry is highly sensitivc

to the assured availability of cheap raw materials sn the cne hand, and tn

its proximity to consuming arcas in order t. avoid high transpertation costs

on the other. 1t is advantagenus to cstablish large-sized fertilizer plahts

in countries having comparative advantages with respect to raw materials
availability and to have assured export markets fur cutput in excess of effcctive
domestic rcquirements. Among the 11 countries under consideration, at lcast
Bangladesh, Indnncsia and the Republic ~f Korca are planning thc establishment
of largc capacitics on the presumptli.n of exporting a sub.tantial p.rticn

of their output. These and other surplus producers in the ESCAP region will
need to have an assurcd and stable market in ~rdcr to ensure that their cfforts
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te utilize thgir nawural rosources arc cffectively rowarded By increascs in
their cxports and foreign uxchange carnings. The problems likely to arise

in attempts to achicve thes- vbjeciives require a multilateral apprnach for
their slution in order ¢ derive and share maximum bencfirs from the regionts
natural resources endowments and t. take advaritage of th. ;roximity between
countrics having such naturai resources aid taose v th fertilizer dofic ts

which cannct be met as Eficiently by domestic production.

259, Morc rcliable infyrmati -n than presently is available s requirced for

the development - f long-term trading arrangements based on comparative advantage.
Beyond »r in the absence ~f the subreginnal cconumic co=nperation already
suggestcd, therc will be spportunitise within the rcgion toe deal for mutual
benefit with temporary surpluses and shortages which may arise uncxpectedly

in certain countrics or subrcgions.  Carciul nonituring of these and als

world developments is esscntial. Thus the improved supply of cconomic informa-
tion «n both regional and world deve ! opments, and rcliable forecasts based upen

it are urgently nceded. It s reccommended that in _rder to promote intrareqgional

trade_and subreqgicnal comgperation, international agencies and ESCAP member governs

ments should c:cperate to impreve fertilizor cconemic irformation servicces

which would give producing and consuming countrics the resul s of continuaus

monitoring of natisnal, regional and world trends and prespects in the demand,

supply and oriccs of fertilizer raw_matcrials, intermediates, products and

transport scrviccs /Rccommendation 4/,

260. I'f co-operative production and tradc arrangements along the lines
suggested in the previous section nccur among particular groups of countries
within the ESCAP region, subregional information scrvices would be an early
component of the frameworks of such arrangements. However, there would still
bc a need for improved rcgional services tc maintain a closc watch of develop-
ments in the region as a whcle and in other parts of the world. Improvements
in econemlc information might also be a feature of the regional fertilizer
develcopment programme and subscquent centre proposcd below (recommendation ).
But this approach cculd lead to dclays which may deny improvements in informa-
tion to governments and companies in time tc help them avoid suboptimal investment
decisions. It also risks submerging the crucial economic intelligence function
beneath the weight of work -n producti..n technology which would be oriented
towards national and technical interests rathcr than intercountry planning and
trade developments. For thesc reasons thc improvement of economic information

should be accorded urgent and indepcndent attention,
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261, The proposcd improvements should bo supported by cxisting reginnal
institutions intcrested in cconomic informdtion, investment. trade, and
planning for rcgional co=operation in general and in fertilizer in particular.
Intensive work could vecur in the sccrctariats of «itier the United Naticns
regional commission (ESCAP) in Bangkok or the rcginal devel-pment banl. (ADB)
in Manila, and thcse aginties should jeoin internaticnal Institutions such os
thc World Bank Group, the UNDP, FAD, UJilDU and TVA's |hterhationel Fertilizor
Development Ccntre in bringing abuut the desirced improvements, even if their
main source were a8 nuw agency, constitutionally independent  of c¢xisting
crganizations and located in a kcy fertilizer=producing or consuming country
such as India cr Indonesia. The support of both exporting and importing country
governments could be expected for such services, since their cutput would
reduce uncertainty and help avnid bcth unsalcable surpluses and dangerous

shortages.

-

262, As well as performing gencral rescarch and dissemination of information

functions, such an agency might act as a catalyst and perhaps also a secrctariat

for intcrcountry arrangements to co-nrdinatc investment and plan trade along

the lines suggested carlier. 1t could conduct or organize ad hoc studies on

the fecasibility of such arrangements at thc rcquest of individual countrics I
or subgroups, and also assist studics on the feasibility of particular production

complexes by maintaining both access to consulting scrvices and staff expertisc

in the economics of the fertilizer industry, appropriate financing arrangements,

raw materials and transpoart issucs.

263. Pending thc establishment -f a new agency or arrangement among existing
institutions to provide economic informaticn, and perhaps as an introduction

to help define its operati-nal cmphasis, scveral topics require urgent study

in more depth than has buen possible in the present UMIDO/ESCAP Priority Projeet,
The objective f thesc cconomic studics weuld be to provide potential investors
with the information necessary t plan trade-oricnted production. It is therefore

recommended that economic studies shculd be initiated immediately, by the ADB,

ESCAP and internatic~nal aqencics working in ¢ncert, »n fertilizer pricc trends,

raw materials pricc trends, forward market conditions, the scope for trade

arrangecments and the availability and cost of ocean trancport /Recommendation 3/.
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264, These studies couid be performed by varinus agencies, but close co=crdina
tion should bc maintained between them, and also with the related work »f
agencics such as the IBRD, UNCTAD, GATT and UNIiDC. Their rrecparation should
receive the substantive suppurt of all countries ~f the reqgisn which may be

importers or exporters of fertilizer raw materials and products during the 1980,

Among the topics which shuuld receive carly attcntion in this study programme

arc:
(i) world supply and pric. trends;
(ii) latest and likely intrareyicnal and interrcginonal markct conditions;
(i1i) identification of countrics in which surpluses and deficits are
likely to arisc in the short- and medium-tcrms;

(iv) the scope for trade arrangements on a long and/or short-torm basis
involving fertilizer raw materials and the multiplicity of furtilizer
products and scrvices te avoid the danger of limiting the distribu-
tion of bencfits;

(v) trends in the availability »f shipping spacc and ocean freight
rates; and

(vi) arrangements for exporting countries to participatc in market
devclopment activitics in the 1ong~term importing countries.

Particular Industrial Dcvciopment Projccts
265. Technical and financial assistance for varicus projects to help the

development <f domestic fertilizer industrics in particular developing ESCAP
countries is considered in the follow chapter 11. But sevcral such projects

are included herc since they have strong implications for the trade and
subregional eccnomic c:-operation recommended in gencral terms alrcady. These
refer to the devclopment of: (i) potash in Thailand and perhaps Laos:

(i1) rock phosphatc deposits and phisphate irdustrics in several ESCAP countries,
inciuding sulphuric acid bascd on pyrites in the Philippines and India; and

(iii) nitrogenous fertilizcrs production in Bangladesh and other prssible

surplus producers in ESCAP, 1In cach of the cases substantial export is

envisaged and in some of them assurcd regicnal or subrcgional markcts would

help justify thc develpment of supuly.
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(i) Devclopment ~f Pctash

266, Mcst potash requirements of the rcaion so far have been met by imperts,
but the rccent discovery  f otash dey Lsits in Lans and Horthcast Thailand
appears to cfcr an pportunity for the f5CAP region to become self-sufficicnt
in supplies f potash sabes far fortilizer production and dircet application
inagriculturc. Tontative cstimates indicat. a minimum of at lcast 60 mitlion
tons of carnallite (90-95 'cr cent containing 17 ,or cent K?O)in Thailand.

The deposits lic n top nf a vast cvaporite residuc of r.gk.salt at dopths
varying betwoen 109 and 150 mctres in tayers 20 t 50 metres thick, and are
considered to be the m.st extensive yot found in the world. Sylvite (63 per
cent KZO) has als» becn traced in the same arcas, mainly »n the Laos side of

the Mckong River where scams arc 3 metroes thick in association with the
evaluation salt beds. Ten holes have baen drilled in Nertheast Thailand and

onc hole across the Mckong River in La.s near Vientiane. The Rryal Thai
Government's Dcpartment ~f Mincral Resources is cocntinuing exploration for
sylvite in the Korat Basin which lies t- *he south of the site of the carnallite
deposits. The exact extent of the latter has tu be determined by more drillings.

Mcanwhile the exploration in Lavs has been temporarily suspended.

267. Several ~ffery for explyitati on have been submitted tc thce Government

of Thailand but mining rights hav. n:t been grantcd yet. There is a vast area

of ore which may bc pr-spected in detail (56,000 ka) before commercial exploita-
tion is undcrtaken, and the constraints on progruss arc financial as well as
organizational and lcgal. |In additi.n, thcre arc technical probl-ms related

to the admixture of potash vith large quantitics ~f rock salt including magnesium
chloride. The cxicting infrastructure is not adcquate t» handle substantial

" quentitics of salts, but thc Thai Government has under censideration the promoticn
of sode ash and rock=salt cxport industrics to dee) with thcse salts in

ass.ciation with a potash industry. It is recemmended that cfforts should be

increased tc develop potash mininy and ;roduction ~f markctablc potash salts in

Thailand and Lass for the buencfit of the whole ESCAP region, and particularly

2o supply Thailand's ASEAN kartners in _exchange for other fortilizer nutrients

{Recommendation 6(a)/. It is cautiously assumed however, that this mineral
wedlth will not start tc play a2 role of any commercial significance unti) the

mid=eightics.
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268. The Government of Thaitand is continung uxeleracion for sylvite and
tequires technicel assistance for further rrospecting and wvaiuaticrn, The
Governments of beth ¢ ~untrice might approach the UN Natural Rescurces Division
through UNDP Recident Roprosentatives for assistance in couipment and experts
to complete the geclogicel survcys and wxpand drilling cperati ns. The Mckong
Coordinating Commi ttec and UNIDC might co-operate in organizing studics to
develcp projects for the purification of magnesium chloride in the carnallite
deposit, the dispcsal of waste, and the production of appropriate products for
commercial usc cmploying "appr priate or “adepted' technol gy. ESCAP shoutd
co=opcrate in these activitics, particularly by bringing thc deposits and propo=
sals for their development to the attention - f the governments f developed
countries, financial institutions and intcrnational agencics with a view tc

obtaining urgent assistance.

269. In addition to p.otash developments, therc may be scope for subregionnal
co=operaticn in the fertilizcr industry as a2 whole for Mekong riparian countrics,
particularly th.se which arc establishing other political and cconomic tics,

The Democratic Republic of (North) Victnam has phosphatic rock deposits, and

has reccntly announced plans for nitrogenous fertilizor development with
Jepanesc assistancc. Natural gas has been discovered «Ff the Republic of South
Vietnam, and privr to the political changes which interrupted cconcmic develop-
ment programmes in 1975 this country also was exploring the sossibility of

establishing a nitrogencus fertilizoer industry. With the recent sylvite

discoverics in Lans as wcll, the subrcgisn may have osirere potential for integraten

chemical fertilizer devel pment including all basic nutrients. 1t is rcecommended

that the development f the fertilizer industry and market in the Mckong riparian

countries should be studicd, the results (f the study should be cvaluation

from the pcint ¢f vicw of futurc rcgional co=operaticon, end appropriate sub-

reqgional pclicics should be cncouraged Lﬁc_c.\mmendati-sn 6(b)_7.

(ii) Development of Phosphate Raw Materials

270, The ESCAP region as a whole lacks sufficient quantities f rock
phosphate t: satisfy its lcng=term nceds. Sri Lanka, Pakistan, and Afghanistan
may have adequatc supplics of rock phosphate to support their industrics ~n

a long-term basis, whilc lran is investigating the feasibility of low-grade rocke

phosphate mining, and, as mentioned above, North Viet-Nam is well advanced

in the supply of phosphatc rock from indigennus rcsources. On present indications,

/india
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India will probabiy manage o mvooo bictle more thon mu=_hird of 1 ts requirements

from its wn rcs vices, while the Reubloo f @ ria, tnr Philipiincs, indonesia
and Bangladesh will rcna.n depandont i forerm sourcas o f ¢oolosupplies in

the abscnce ~f sufficicnt dco-si s of ¢ rmurcial intorost. The dovel ping

ESCAP countrics!' combined shosphete =o' requiremant, by 138L/35 witl cxcecd local
supplics by morc than 5 millisn = no. although an imy rtent sourcs of supplies
will be the new Queensland depasite in nustralia. T elloviate chc very tight
supply situation and hizh pricos of rock in thc woerld market, it i: necessary
that merc crncerted efforts be taker i finding new depseite and in improving

beneficiati n techniques for upgrading cxisting r.ch ~f Twer grade.

27, The discovery -7 sn=sh.rc dopres. ts of Lhosphate rock in Auc tralio,
India, Yran, Pakistan, Afghanistan and Sri Lanka, is of considcrable cconomic
intcrest to the ESCAP regicm as o wh 1o as well as to the countries concerned.
Experience gained already in the oexplviteti n of depesits, particularly in

India and Pakizian, shoculd be combincd t. ansist the devel pment cf the industry
in the reginn. Apart fr.m Australie, Indic may havc the biggest jotential

f-r the develsoment of rock=phsaphate depesits, csyecially in Rajasthon (dhamar~

kotra). It is rocommended that 2 Regional Phosphate J.wel pment Programme

should be coemmonced uriently t onsur concerted o =oprative action in the

ESCAP region as a whole, in add. tion to ~t. s talan by individual countrics,

to minc and usc rhoschatic rock o reirtilizoer ructin /Rec. mmendetion 7(3)_/.

L

In addition, it is reoommendod tho. acng=term agroements siould be reached to

sccurc supplics of 1 wmcost o Boschote roc  from oounirics within the ESCAP

rcgion (such as Australia) r from 5CA counirics /K coomendation 7(b)/.

272. The rrogramme shuld b 2 signed immcdiatcly by HNINDO and ESCAP and

financcd by the UNDP on a fiverycar basis. 1ts coemponents should include:

(i) a high=lcvel committee of experts from the countrics concerned
t assist in ¢ ~~»rdinating the speedy development o f prospecting,
mining, beneficiati .n and use in facilities production f
phosphete rock;

(ii) geological co=rrdinatoon to avaid duplicatin of cffrrts and to
promote a study  nocormor characteristics of the rock of India,
Vran, Pakistar and Zra Lanka;

(iii) tochnizal assistanze for vioios by appropriatc authoritics
from the countrics c.oncerncd to . thor countries like Brazil
ard the USSR t study thoir devel~pment f similar ores as
2ls t such c-untrias as the Jnitced States, Morocee, Australia,
J-rdan, Syria, T~y -, Scnege! and filteria; which arc now cngaged
in such activitics:
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(iv) a study =n rcactivity, and «ither bencficiation studics or
pilot plant wirk to dovelop appropriate cechnology in using the
indig nous Frek for Fortilizor roductiong

(v) exercises to work su: changes in design th cquipment in wxisting
plants utilizong ondigonus rocks so that they can usc higher
percentages - f indigen us rock and to cstablish Acsign criteria

s Ao

For futere projoct. toous 00 por St indipen us roekg

(vi) disscminati.n  f informati-r o cost and price trends ond on
werld devel oment £ oohos, hate ros and phasphatic foertilizorsg

(vii) appropriate technica!l moctings and studivs on the subjcct; and

(viii) the usc ~f xperts a5 required to adyvise on the development
«f rhosphate reck in the countrics of the region.

273. Sincc there is @ general deficiency of sulfur in the region, pyrites
need to be taken int considoration for the production of by=product sulphuric
acid requircd for the menufacture © phosphatic fertitizers. Sulfuric acid
produced in plants conctructed in connuxion with pyrites=roasting facilitics in
metallurgical industrics is quit. suitabic for the processing of phosphate rock.
In the Pf:ilippim;s and India, whcre pyrities=roasting is alrcady applied vor
processing ~ f copper wres, Jthe dovelooment of sulphuric acid oroduction should
bc furthcer promcted. Althaugh ny Aircct rolationship exists botween the necd
for develnpment - f the copper indurtry and the dumend for increascd fortilizer
production, tne cconomics f both brancacs ~f inductry cre interdependent to
some extent. Development ¢f pyrits procescing shruld be therefore given
priority, whercver Féasiblc, toking int account the puusibility to produce

cheap sulphuric acid as by=product. 1t i recommcrded thet India ang the

Philippines should co=purate in the develooment of pyrites=pr..cessing and

by-product sulphuric acic¢ technol gy, and ccoord pricrity t . the development - f

their phosphatc industrics _{_ﬁuc.wmmendat? n 8(&17. Indla and the Philippincs

could combine thcir ¢fforts by exchenging expericnce and techrical know-how n
a bilateral basis fur thc mutual bencfit f b th countrics. In cach case careful
consideratior nbould be given to whether tho sulphurie acid produced sheuld be
available for cxport tc the region as well @s being consumed by domestic ferti=

Vizer industrics.,
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274, The Philippines particularly should be encouraqed to nlay en increasing

rele in phesphate fortilizor (roducticn £ omoct the necds Hf ASEAM and < rhaps

the ESCAT ro.qicn as a winrlo. Thorefrre it e recommondcd that the Philippines

should deveinp an exr rt=potential v P 0L beoeAd on sulphuric acid fr m copper-
S )

smelting, wnsurin;sortot thr agh bilaioral trod ogreement. toomect the necds

of Indonesia and thir countrics in the “SCAP rig:on, particularly ASEAN-members

[Recommendaticn 8(b)7. After the conclusicn of arrangements for the construction
of new ccppcr re processing compluxes in the Philippines . a feasibility study
on the dcvelopment of the phesphate tertilizer industry should bc conducted,
with the ~bjectivc ¢f cvaluating the guantity of sulphuric acid which will be
available. It should alse take intr account possible rcginnal supplics of
phosphoric acid or phusphate fortilizers. UNIDO and ESCAF could assist in
making this feasibility .tudy pending the cetablishment of an ad hee fertilizer
instituti .n or a cceprehensive phosphates develepment drogramme in the region

or ASEAN subrcgion.

275. Bilateral trade is alrcady under discussion between the Philippines

and Indonesia, consisting of the exchange of liquid ammonia frcm Indoncsia for I
fertilizer produced in the Philippines. 1t would be dosirablc for a great

deal of lndoncsia's future demand for phosphatic fertilizers to be covered by
supplies from the Philippincs on a 1ong-tcrm basis in cxchange for nitrogenous
fertilizer row maierials, intermediates or products. 1Ir the cvent of an
abundance of sulphuric acid occurring in thc Philippines. similar bilateral
agreements should bc made with other countries in the region which have fcrtilizer
or other commoditics to ex,ort in cxchange for ohosphate fertilizers., No
immediatc action is required as such arrangements await futurc devclopment of

the industry. However, crganizations financing preiccts in the metallurgical
industry might scek assistancc now in ordor to dctermine the possible demand

for acid rcsulting from the cstablishment of large export-oricnted diammonium
phosphatc or comglex HPK fertilizer lants in the Philinpincs. Although the
latter's plans are not yot firmly fixcd it is clear that a large phosphate
fertilizer industry bascd on by-praduct sulphuric acid and imported rock-

phosphate may bc feasible under yrcvai ting economic conditions.

/(iii)



(iii) Export cof Nitrogznous rertilizcr

276. Although «cveral cSCAP countr’cs have discovered natural gas, the foed-
stock situation will rcmain an important constraint on the future development

of the nitrogenous ferti'izer industry nothe rojion 3s a whole. Lven courntries
such as India and Thailand, which save il and g2 resoerves. arc oxpocted to
find that insufficient quantitivs ~r competitive alternative. usce for them

makc the satisfaction < f demond for mitrogencus £ortilizors by imports from
other countrics witinn the region more cconocmic that reiiance or domestic
rroduction for self~sufficicncy. #FAmonyg tne countries which de have sufficicon:
fcedstocks to support an expsort sndustry, somc may tend to censerve indigenous
resourcces for wrelong.d wxploitation ‘n ordoer te cover futurce domestic demand.
However 8angladesh, and perhaps also Bruney and Burma as well as lran and Indo-
nesia. appear to be in a feedstaock position vwhich allews for the planning of
export for the period from 1983 onwards when 2 regional imbalance in the supply/

demand situation s expccted to oxpand rapidly.,

277. Of thesc qas=rich countrics, Bongladesh may be the most important potential
supplicr of nitrogenous fortslizers for its deficit South fisian neighbours.

Mcanwhilc the prospect of an intervoning short=pericd of regional surplus

is hampering progress, and it i. therei . re reccommended that assistance should

bc _given to assussing the cconomic feasibility ~f the duvelopment of the gas-

based nitroqgeaous fortilizer industry tn Bangladesh. S me «ffort may be nccessary

to censure the ﬁfas|b||ity of future rapid develspmenis in the irdustry, since
a urca complex ~f optimal sice, operated fficicntly, would irercasce supplies

to the regioral market in Jarae muasur. as :oon as it .as brought on strcam.

278. In erder for the courntry t- booome and remain & reqgiznal supply centre

in the futurc, it will be necessary t- bugin trade o ~opcraticn in advance.

The incriease of urca production in Bengladish planned for 1978 ~ffers an immediate
opportunity to start co=cperating with futurc patuntial deficit countries before
their deficits occur as an cconomic problem. It is thereforc recommended that

trade agreements should be concluded to cnhancc this industrial means of

exploiting the indigen-us resources, while oither meens should be sought in

casc of o temporary fertilizer surplus /Rocommendation 3(5)7. Even thoush

present plans may not meke Banjladesh 2tiain sclf-sufficiency itsclf by 1078,

the carly cstablishiment -f trading sortnerships it desirable when ready markets
¢xist. Ao thoraugh - tudy »n this 1ssuc might indicate the feesibility »f installing
additicnal facil. cies carlicr than vuld be justificd by the 1ucal supply and

demand situat:on alane.

/279.



178

279. The willingness 7 Bargladesh to cxpand its fertilizer production as

soon as possible :vonni in doubt. deverthiless, there is @ need for assured
export markcts. Dotailed studies Lo voo s5 those and e premotion ~f bilateral
long=term cxport agreemerts might b ous:cted by TSCAP, particulariy in thu

light ~f the possibility »f a surplus sepply=demend balance in Indin fur the
1678=82 pcrind. Eorly action t.o help bongiadosk ov i dislocotions "o the smooth
development of its industry should bo teken immediz toly by reproientetives of
those nsian countrics interested in assurcd futur. sup, lico s of nitrogepnus

fertilizors. Such action could includ. larmed trade 2 roements with Bangladesh

ssur

[o¥]

and/or dircct investment in its foertilizer industry to Vacil tote e
exports, of perhaps investment in cther industrics which would permit the

cconomic and urgent cxp! fitaticn of it: gas rcesources.

280. Sinc:. the futur. raw mat-rial siturtion for production of nitregenous
fertilizers in the ESCAP regi i does not appear to be satisfactorily clear yet
countrics will want all production possibiiitics in the reginn te be studicd
in detail beforc subregional, roginel or intcr=reginnal arrangements arc
concluded., Throo pessible scurces < © ritrogen which have not been considered
seriously in thc present study arc Brunci, Burma and Sirngepore. In spitc of I
its lack ~f natural gas, Singyaporc may be interested in establishment of an
ammonia/urcoe complux based n naphthe —r fuel wii available Yocally from its
petr teum refining cctivitices. Hf proxinity nutweighed the normal cost disad=
vantage of these feedstocks, this could be an additional scurce of nitrogen
for the reginn. Hwever, it can bu presumed that planning will not procecd

without the expectotion of an assurod markct.

281, fs for Brunci and Burma, natural gas is alrcady aveilabic., in the former,
almost all of the aos expl-it:d s fer s exported in the form 5§ LNG to Japan.
However, & ammonia/urca complex bascd wn gas from a recent further finding is

to be seriously considered. This would be able t+ supply nitregen at competitive
prices to the region in the cightics, nrovided markct conditions permit.  The

lack of a markct in the short=term might prove a problem t> Burma alss, and
consideration =f the producti-n and oxport jraspeets of the new jas=based

plant now undcr consideration thore shou.d be of interest to deficit countrics

and :thcr oxport=countrics as weli as to Burme itscif.
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202, In srdzr t cnsurc thot % rooiepts itrgoncur Fortilizer nocds

arc fully and cfficicntiy oorved, ene that praducting patential is explaited
Y b4 » i P i

on @ viablc basis, it is recoimeniod that foosibility scudics dealing particularly

for Singavorc, Brunci and Burme as

e, —— .

with the cxiort market should be _undortawn

soon 8s the results of morc oncral srulizg n the

w_rld and regicnal market

situation in nitrogenous fortilizcrs bogom. availabl. /Recemmendaticn 14/,

4
sttt

UNIDO méy be the appropriate exccuting acincy “or country projccts to meet
possible rcquests frem thosc govoernments, with nssictance from DSCAP -~n trade
aspects of thc problem. Altcrnative’y the studies could be conducted by the
prospective financing institution f.r cach ncw plent, assisted by the price

evaluation of the regional and wurld market situation recommended above.
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286, Tte otjecitives s'5al 0 ot st -t o = gu ort the oxpansion

of the fertilizer foaastry ~oc vy arginize w11 “uena 2f roris ] coe
crerntion relnted to fcrtilizer —roduction cad 470 n, 7 rouagl sach

activities ass

(1) rssistance £or regis.ol o1 & irg:, pracatioe
comordiLationy
(11) iovice to 1rimber countri v - o icfrostructure, corkoling
<ad Metributd ca, trocsort, loetine of Uloats ool inv
investooontg
(i14) srrapgcaat of tr. odng £oeiliticv. for speraticn, nainte=

n.nee, orsceting e aunngericl gergoonclyg

/(iv)




287,

vy to osuit e itiols

anplicaticn of rescareh
findi ye 7o foptilin s cedes to 1 urove r eSO
e utiliz“ii)y

teetnclogys

fsvigtones 10 Arewion g
Jtons roizntion of ot oA i et Do’ on feeusntocels
wail Tle i the roios st ediod e wnd nunlity eontrol
2% uroducts;
Infarm~tich " no
gevelo iont Lt wesistanes i wnpgiieering
c.oveities irn v .onber coomtries Lo the ace
rocesstert of eouipont au 1iceg cnd ow
nronos-ls to o wet un fortilicr loptey ard
Comorciin tinr ol eo trilizatior o»f fortiliser ceoroale
fory tian 8 rvices t roi the erlleeti-n of infornation
wisting roavoueiiocn eoeity, olinned eapueity nind

grpolye. ol crodoetiova,  calony netiyy as oo elearing

coude Teor worllewide 100 v tis on rige trondsg

Prec i ebs - Tug o 1z e sl Lent

Onee vstasaiin oy, Lo i U Jevtisizer Jeveloprient Prograwwe

righit doesr wrate vy wetiviticos v ot rricdog clont nrouctivity

and otherwise saaiastioe o ewvelrwn ot F b0 1 sustry in develosing BOCLT

countrica, I the e - tie, cover:l projiets ool Lo oaronecsosl with

on ~n ur_ vt cria to esohie vt vl Lowists e it o

il eoe

S0

oneretion in achicving sarticulor Hrorivencots iu oxistingg and new

tnatellations. These recuva Jlo! Nore e

(1) / regicnel eatilyst foviils ot srasrarc or eentrog
{11) odel At ninec v oTioness

(ii1) lionpawor trodnios ropre cor ol cotrueg

(iv) sereliaain Toeoatroeting orvooaygoontag

(v) “eams £or uecdistianes in atorteuy sperctionsg
(vi) ~ stuly il aymapoeciws oomdxiogr plootsy oo
(vil) v rkal p cud stu’y 0 neasgeiwnt structures,

Tiese Bvves nrojoets nroe dliscudse” o this scetion,




(1) sogdio 1 200 L v L4 v p

284, Couatrivs i b 5 Do s s (v o 0 e fortiidizer
pro.uction n ! cnntive a1 e teilils ot ooord orotoy ot ly with
resypect tooconoonda, sol oLerie cer . 0 b dtrie Le:o, woile furttor
petrocieriie.l Jeveln mente are s Lldny Y e o Yogel Fiora,
Oz L f tae ey toeloodosiccl fretire ned led dn et Sovelcnonte dis
the use L7 ertolyste, <0 cort i oooustrics of b0 rosion ove built
up experti e 1 thedir roacuetice, cbocrdivotic w0 L Tity e taol,
sl uses 000 no1oterl tioo1 lovw by T 0 s e et cvmert proun

neetings o0 b e guwljeet nd s e pile 0 dpeciory £ Cuslysta 0

Cotelyrt vro ueers. Trodndag ioer Lodyst teen.ol gty 0 oice orovioled

in countri.. {dirFe the U570 0 Darisine Tt oin vasiitic!l ottt rcrion
sooudl o both A osrve et cdee une A dte Roowe' ow D0t pr L uetion ad
use of the cut lysts usceo i1 ciel o7 eesses s val o ur ronovil, steen
roferedogoerrt o oronixio e eorvovaia, o ool sy atinrais, et enstion,

vone iue ent.nite, e QoA Lwner oo, cte,

284, Toovsedst Vie, it de ooceoiev el b cxistine facilitics

ic e 1 C L o o el oo Cod bt for o Re il Dotalyst

devedo et O owre o vt cwist o or eovitries iooresenrell,

ypoduacti. L, st Ty e q e ottty ot

g X rov ot tr iy cspects of
tio s co b iye e 27-7‘ SRR & R 127. “tois e v 4 L ltaeh
this ¢ ttre 40 xicbLoLr ool ddbie By i, Coiud i v ertise,
pilat 1t Cooretin U S § ST A VS RS T 0 o} LRI VS o PSR R 1o

latorotory o vl ae bt §or b bt 0 seor tiga we b U ool 0 0 o eured

vithe Zironel Lol toer denl osodo s see frons oL eneits, yorticul rly

the Wi ol 7Lty Fr 0 Tasterves b 4 fros evils el countries,
flaamgr wileo tooe rodeet el Lo woated by GG S crowir, L tosk

force 3 .al Ve rvecruiten it o in tRoore i, 4 avoorvied fhe estin.istrent
of the centrey, wiile Topcereter fisoneinl ode s ipgnt be et vy ennucd
contributiong Ty IL0C .F ster nversiants ood earirties Ll tie 2terdend

in‘ustrice 1 terester 1- Yes o s orviced Yy the cotre,
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(ii) Medel imintcnunce Propr..ies

290, ideguate 20! tinely nnint.sonee of fortiliaer 1 oats ia o
of the wost ir.ortont foetors envuring their effective arer i ting,
The srganicotion ~f neinton ciee 16 o specific weoiriie? dssue which
needs consideretion during the doesign, orocur ent of cruvipee at ool
spure parts, sturteup .2 coritiwous oneratior stares of —on
exiating »lants. efrevontive noic bt cnec s ould be ngwured oo a1l
plints cnd relevant scheiwas stouls be wortel yut well bofore rornal
operctior is comrience, The improve ont o f nestrean fuet rs o of
existing lants, ©s well s the pregarction of successfnl gturt-u:

for new plints, recuires sunsort fron preeisc nanistrnance orogramres,

291, eny plants in leveloping 08 ¢ countriee oo orr 4o wwe

sustained »srocccural difficultie: in obtiind g ssere cris 40 roplace

dumeged oguviunent, resulting ic long cluys in resunine operation or

in bringing plunts up to full ¢ ueity vtilization. Tt is cssentinl

thet plants hove = suffiecivat icventory of = :are parts from corvcncement

of operationg, In view af loug dcichry titcs for certsin it nis, I
initizl spare jarts inventories rast Lo osabstonticl oty in osame of

the test ooerating: plante i t'c repion sre as sue™ c¢e 8 ner ¢ nt of

the C + ¥ value of equinrent, 1t is ccuelly 10 cnrtet 0 v overnonts to
streznline rocedures in order to srovice adequ-te facilitivs (er the
inport of goHarcs, an? for cstablicshing 2 wvesaist. for r opid execution of
finaneing and ivvort sroccdures fothe evant of a pajor breckoawr, such

a8 oceurrcd reeently in one courtry of the regions oven o stort stoponge
of production in a large nmodern nlint e v result in a cost for fortilizer
inports to re.luce lost production greatly 1o access of the spare parts

cost,

292, To avoid =nd deal with th-se prollens, it is reenmcnucd thet

nodel maintenzuce prograw.es s.ould be inpleaented for the inprovencnt

of nhintenanee plenning und orgenizotion in existing »nd new ol-nts in

the :45C. P region onc thoet these -rogramiues siould be toben into eongidera-

tion luring acgotiction on eontracta for new plusts, Zﬁecuurvmdutiun 137,

ifhe programmes should feecilitute tie tr nsfer f welleostablished
procedures frou :fficient exicting fertilizer plants, ool . roveotive

Jizintenonee



nointenance oo owd s oo b e ewel 0T, W Ly lelwitet o,
giveu ,roper pricrity ly the woneonent or cart of 10 <21lout treiring
courscere  rer crodroames for noew ol octs oaloaull o he Tawilvedl ot Tot?
pre=investaont it ctorteup stoces, oot ir bhe farner enie woould
el osure the wiple supsly of = ore | nrts rnd thie crocuronent of
aighesuclity eruipne ot with socoroatesd ¢ atitm as so=sironn tine
edove 8,G00 Enurs/ycar. leouste st fiing ot colega te osuslies Tor
naintenance worksops (pachinery an!l te 1s) 0ould be s cure! by helr

of those nrograrnes priosr to starteu:,

293, The nodels should be bhased oo sraectices osloyed in the
fertilizer wna setrackenie 1 industry in devels:ci eountries, 1ltlough
srovision sould be mnie cleo frr ¢orsiler tion of ‘o fferent worling
conditicns in BUCIP eountries as well - for o lower level of knowshow
in the fiold »f weehnierl works! np operetisng, Cubistortive terns of

references »f the roject slouli cover nivinly issues related tos

(1) planning of maintenance and repair, L
(i1) procuremcnt and storags ~f sparc parts,
(iii) mozitering of neintencnce ooeraiicas (noebine coarts,
reports 2ol cecounts),
(iv) or;eniz ticn of warkshops treruling steffing,

(v) rocuire.cnts oo cuginecrings wnd lesi

s oserviees,
(vi) eubeontractine of gieeinlized nocrstions,
(vii) lomeing ¢ 0 execution of =vouel tad geoeral everhauls of
nmaehines i clu’ing biomual plent shutedowns, “ad
(viii) tecinieel nonngerinl, organizotional ©ad eeoncoier]

3peets onopreventive nini tonenee,

294, Sinece the Lodel mintennnee (rgrorres Cre Lusulkicd YL heeone

a besie tool for the immrovancat of plont operations in th firtilizer
industry in GOVclopiﬁ# countries, tiecy shoull be initictel ty o study
carried out either by . exzerts of sne of the Jiveloging countrics within

the region or with hely of cxperts of levelopew couantries seat to cne




iy
o

of the leweloapdng co utries concerned, Jith 7100 as cxecaving

vir 4

agency, the ' stcald be aniroichod Lo orovine Tinoneo Tar the

enployient of two cxperts forilicr with coniticons i tie hoo vy
chomie .l i ustry in ~ov Iope0 0l veloring countrioe: PR

1

riel wrulomert,

svecialist in the or - iz tion F wodntonioce o el
tie other o soveislivt dn dfastrucentotioce Cow trioe too visited
by tie exuorts in sroer to o adioct sroecdures oocLlien 1o fovel
countrics L oo yv.iitions provi.iling i the reclon dolt oo vy

Insoncesia =l Dovigt i,

(iii) Manpower Treining Zrograraes od Cortres

295, Troining rogrannes in ivny existing SCCP fortilizer plants are
inadegu.te, ciu c¥Xist snly it the sopior ergiveering lovel, With
1.

substantiul capteity uv.ilable, it sboula bhe wossible to orovide

training focilitics o1 buth enpizccrs wnd tee miei o ns vithin O
region, oreover, the repid currdnt oL future develspriest of o bhg
fertilizer injustry cntails un inerensed lepns for skille? ponpower
to the ext nt not b fore ercountere. in 7ny Hf the countrics eoncernec, )
Large production units will Ye st uy vithin 4le next fow yours, sone
of thenm in countries witl no or little i rustri 1 heackground, o
stoff troir ‘og requircs careful eonsideration ua oo of tne oot
esscatial prerequisites for effective plunt operatisr, In oorticuloer,
the trairing »f sucritors, supervis rs ~nd teecoaieiong, = woll s
that of cogiueers, noeds ta be curineneed vell in wovinee of stirteup
schedules. In orier v vovide alerunte tr indsg facilitics “or the
wide varicty of speci. Jitics require , nutusl cofforts need to be
concentrated in those couutrices where training courses for highir .nd
mediun level staff cun eusily be organized as extoncion of existing

apecielized troining cetres,

296, Severzl countrics i- the reion heve ¢xisting 17rse sroduction
units *nici. wre welle=rimnaged =nd onerated offeetively anl cone of thesc are
alresly being sutfitted with plant oneration siculat:rs or other auxilinsry
training equipwent, while ¢lsewhcre ports »i exinsting yrolvetion uini ts

are huing naie available to training surposcse.  Thus in-; 1 .nt training

may be feasible for large groups »f ancrators over on extonded serind to
ensure prouer cdoption of kiowlolge by thier -od unskille. workers or sctile
skilled oraftemem whs ~re tronsferrcd to new fertilizer plonts fronm

,
Jother



1

athor i uctries, b A G RS A SSEE D S

should be lrunched s extensgions of exsting troicing £ocilitics to

.

cerve boe Sortilin.r i ustry of the S00 rorian, Zi‘c‘,a&“f.t51n 127.

The rogional troiniyr orogrames o uld o be toatiator wits two ccntres,
porbops Loer e do nhistam o too dteomtYic Do Toro oy mosald

com o rises

—
[N
A

treining courses for it wravoneont A lont nenonagemert
and au-erviaisa of operntirsg
(id) in=pl

(1ii) iu=vlont training of Lointencnece srgcaiziotionsy wnd

cining of slont overd..rs and SULETVISITR,

(iv) in=pliat o workstop troivicg of wochenienl nd

{iastruncnt drafisuen,

297, ™e¢ o8Cope T arragoinents errisaged incli.s tie extonsion of
presend ousing ad classroum £ ei'itics for theorotical triiuing as
well ns the rovision for ~diition.l s tee ot fciory sites 1o neconnodlnte
larger grovps of troineces. Co=ordinatior »f triing -rogroiaoes 2d
scherules Cmung Ho0L? eountrics s:ienld ba to<n wver Yy tue eontres

in esllaboration with thue proosel reciorzl fertilizer ceveliprrnat
programnmes,  The Loitial phasc of cstatliahiing nd levelnting the
nrogroaties will need externnl financi:l su;.ort ~ad it is srov.sed

that UWDP te annracche! for this nurpsse. U100 s oull eceord sriority
to the provision of iritizl (xpertise on n regionnl bonise Telwitary
contributi.-ns by the gover-rients of both 4wost eountries snd/or the
allocstion of =dditio .1 . . ~ts by comprrics whieh at srosent ore the
nominal owners of the .xi<ti- troising fucilitics should te invited

as well, Ip the longer toin ‘nc finaneial brsis sbould be ngreed upon
bilaterally betweern coek of triindng centres .od thc varisus povernacnts

or coupnnics interested in using theu,

(iv) Purchnsing ond Coutruc’i -~ rrongecents

298, The contracting of fertilizer sinnts, proluctiocn linty ¢nd single
itens of ccuipnent Lics cre ted robluis in leveleooing countrivs wherc
technice~l ~nd copmcreil strff is w.t always aw ore of =11 “letnils which
need to be tnken irto ccnsiderstion prier to siyning tae contrict, There
are well=known cases of s.orteond g8 in the quality of @motericls ond
equipmert le-.dirs te low —erfornnnee of new plonts, T:1 s971e cases the

formulatios= of puarantees “nd testerun proce lures were in~ccurnte,

/. S e
Jrroventing




S o I o W‘vv——f—v—v—*vﬁ——‘

- 135 -

Freventing Int r eluit: Jer ¢ ro lue o nt sf Tralty 1tar s v i rovee
aent of c1ant Loeritions froo boil o offueds o it gt -l c ciract.ps
li-Yility. I i-ci o countr-.ets “or 1l osts v e cinhlisl dn Lvelope
ing eountries, it is « iyerniti- 1 to s U, o1 recoeive ot detetl
contreetusl culicuiurs nd spoeificrdd s, Contr et s Tots et i
orevisi oas for absslute uirscitecs Cor Slnemngtrnt i

oepueity g0t o duet

qu-lit without licittiona 0t eostr.etors! TivYility., Gu r.ntees
Yo J

should be leninstrotc iv tosteruns over oo Avely 1o 0 vlfe uot

rerely the 72«loars a0 b0 eoivan 10 lovel o countrics,

266, o ostrnierd eontract Top the urelcoe of 1ot i ewven  -ing

a

countries woull o o f sutstoti )

™

salstanec Ly thes: countricy, s well

w8 scttdng o osuttern for fature contraetucl popotioti oaxe T Lorefors it

18 reewienice Lttt i oorior b cilit-t ¢+ successful i-:5-11 tionm

i
of new firtidizer facilitien 1o th. 000 rocicg, () 0 st wLus dislogue

skould te eu ce i iome pooreasit tiver of oo 2 s wine o cuserience

in cuntructiu: fortiliv.r Sl oote, roueldion o cndits o i 010 itera of

cguinucenty o (8) cooorel gui liiy slonle e wmeoy o gatret

forvultion, werti nt i ter: tio, 1 Jrocticeey solleru! o . fuyors!

lictiliti. s, cte, Zﬁcc:)s T otion 17_17. Yo oorojvet s oouls crovie for ”
expericnce rel-ted to contre.cti-gr of foertilizer )t ! couloent to
be colleectel, prole’ en' racde aveilable to i=ve: Lorg Jor o osrpeparatiocg of
subscquent contraets, T.chinictl =n?d ceonorie isoncs shoul® Le roviowe!
and shorteoui s in contraet fortulationg s sule e Teveoieds  Muniricnec
on seleetion of reli- i - udpraoat sup licrs, i eatifienti o 2% roper
conatruction iiuteri Is ¢ i itierl veud o ont o fisition of Juerintod
test procesures, etes, .. to Le exclvrvied woong MOC T e untrice,

300, THILO sloull b fe..nt tee rrojeet dn cvmoveritiog it tioeed
orgnnizitions nasigne Ly the soveruents coneeriety but fitanec shoull o
arranged jointly hy the UMDY -0 ¢ “overanient f the fipst oot conrtry,
whiek pisit bo Taldst-n, te suun vt 4 acquisitics f hoth oatorncl oond
regional Cxpertise, travel ond s ist.ne. 11 wencos 4 r L F necter
countries!' unrtici:nnts, expirt fees for tl. crearciic, f trl pencr]
rullelines, an contipereies rol te o 4 crottizoticn of Lo moeoting.
Subscquent host countrics nd fncescuelul s vould b e a0 by the
first Retlng, and furthor activities eoul’ . readve by the proonadd
regicnel fertilizer ‘evels riont contrey, with moctings 0 thie | .rticulir

topie convenes canuully in 2ifferent countries of the regiorn,

()
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(v) Tostie Tor sasesdst ee 1o ot ateny Aot

301, Torty clviits wiil tooowt o atre a0 cemipg U0 o bowdw oy oove

in WEC,P oovber eouvntricee S oy ¥ troae nxe toe o b daclny ey
aindloar, it weul o ¢ anf.rvtur ve if cvooeloen el oot oo sTore i
oroer to o avoid mles st urdias storteu O ity Doetroret’ ooy 1eh
of proaeticsl Mowlelge of Cuw L owvols - e ey situctioois ile aow
losts nre set inte oooration, oo sty opoldle s wtie T rve oo
resoongisle Tor oy oclonget gestatiog aowiuds Vo7 e dsnioniny euats
in the tnste ocennte nroeticnl Tooowelooy Lose coreecnunsfal storteua
and cffeetive I'nt oser-tians is v ilable i 4 e ropion, 00 U0
existing an! s'cad 1y direrousi o oexooricnes o0 shateur uorolio s

sheul) i ke use’ “or Lriangsine future L0040 1ovts onestrsoice dtois

\1 reearen o that the exel. .mge of roodos il toaae Do ssaist ec il

stirteur soerations siovuld o orculse v exeluge oo ry e o storte

up Giers.ticns s to feeilitote tocoolenl saistoren dric b il
nf initin]l crcuelian i oor ocr 4 oariveit L oC pemfrcti 20 ovew wliptg

Sl e Z coraird L tion ly. Vieene woytivge o croaps ool 1

[N

N . h] 4 .
1in ts«\} .'.'1':)'(1. f r-.-[

b be qu.lifici i . %vetive storter, roco ures cnovaoull Lo oexe ned
cneng econtrics oo BiY otertl coontroctull Loeds wlosever roouwoated,

Sxdstin,: ucticerl Lroadzstions wiiel Towve ervrony s nive o oawmlow A
auebility to oroonize roodonel stirteepy torus 8T 0L Lo e ol

c
toke the looinr role i+ the roior o F e aot o tie first toone,

300, assiatanee s*ould he oxterded ot omly to jlouts boisen on
"hattery lindts csiyon, tut oles to ol vds v ere - nace it cotrocts

-

for sterteup, caocisst L oopd ircitinl roiuctlon ore oort Zeneral
controet on o a turn=ke s oo, Dlice nmnngerent enntrocets oy not enver
\/ 211 iasgucs wiiel nue o mitore.y csseellly soaedifie orc o razatinnnl
measurvs rolote? to emvioyr b ol erntivu ticn of dneplant trodsing of
local staff, regionl assistance sloull Me irvite . =t executod slongside
N '

exeecuter by UNI O woull Tl to oo i b first rocico 1 tern, wnd

A
focilitete the snrticinoticn of -2 ¢ 0 ex rpte guiiific. i anmagenont
scrvices for storte-un o' cornissioniir s well us for cr- iz ctianalk
services ant reebeniel ~ud instruient-tion nuintenance. 0 wover the

first phuse of the srojeet wiuld esteertrate or storteus Lssistence ano

/'/r‘.i,"‘_t

externnl sorvices in conerent o0 ¢t osupcrvicions o orocin: 1 project




night L subcontracted 4o wellecst tlis' v comsiltey v v L¢oerte
service eovpary werkico s ds tods £i010 i ceve il o eouitrye rinte
ficareing- el "o ocrovi o By the U0 o veris oot Yt

countrica wocve tTe teocg G111 e FoPLC e

(vi) oooruverio ot of cdivi- Fiacts! O.oretdoac

303, vertilizor-nivie - Laty oner tel i 400P couitries ¢ MTuee

-

wise rante tf rocesses ol osoLeitlies Yl ool oot . cy cifier.nt
GiXe ol e sovderrorulotes Fortilico ey L1 roves i b ene o 1 nts,
in seversl of waiey uoeiar tecindedl v Ties s Dewve srisen. hile s
cf the -r.ilcas ~r me Loomuy nly of row oo lerd 1ol 1oon nate culdity,
nost seor to ve thedr rigia io gt aesi s otieic . @ics oor 1 ¢k

of opernting (xiericnecs  Heeciutructiva of oot of the foeil itils CLoy

Yo

S necessnry it ooroer to dvpreve 13 oot oo tout . 1o 'ued - Tity, wiile
L]

iy s2c eguou oo ooveral f foeisition Tur 0 adH v pw tori o le vl

procucts vithin toe "1 o vit. e s rorair. . YEdisroe . ot 4o

3

stu'y sho.l e e Jducte Byoosduro e ove . b ot

pr
o

4

2
)

couatrics t. ool onoe o oricoecs rolote. Lol voouet e o lende

SN eoapount fertilize o, witl, viow b Uio i oorove ot iuigenioat

|

oreratinone ir (e v 1o, _/'L‘fvcn;*z..;"-.-..ti.r. ‘!77.

304, Uarticiyonts from (i1 00C 2 et trics woore Jizivpe Yants are
vperated, ~rnd reoprogont tives of g leet vigloecriry eu o onde: ithin
the region shoull rv drvite” to the syrocwiw, the ueic ool ing ton

ntonane

e

for whieh s amld corsd ot teetvicen]l . 1:nt mas noers ouloa s
engineers, .n cxport Cviinoen eountry s ull ussist the mooting
by vreprring o os oort surv o 7 the cetu 1 ostotus oot ceveloormnrnt o gl
firtilizer—uixing sn' econjouniing: tee 1.l Yo  Ttoe symvriur, Yosting

one week, night bootogtel Ly Thoilond, Oriogoake, e o “z2li-e dnes,
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Chopter 12. (ther Technicnl and' Iinancinl scsistanse

307.. The preceding tw. cheters e bnentilod sove enl nrere where
technical and/cr firsncinl nocictance ai ht rowcie econ.nic co=upciration
among ceveloping EGCAF cowtries ane helu reise thoe procucoivity off thiir
chemical fertilizer procuction freilities. By wiy of swor-rpy, it ray be
noted thot those sspects of the industry, tre-ted so for, wiich nove specifie
scope for external ¢ssistance "nad cther activity o the ert of cevel-ped
ccuntrics, internctional -senciece rr midtinuticnid corporiticons, as well as

articipaticn by doveloping ESCat comnmtrics, inecluce:
I & 3

=~ schemee for incdustrial cr market intcgretion including

foreign private ~r public invectwoat r oidy

= improvement .t cconcmic 1:tnlligence, including

information and annlvsies
= potash develcument in Thailine -nd Lace}

= subrcgional cecnomic ceo=operation among lMekong riparian
-

countries;

= regional phosphatic ruck rnd fertilizer development ond

procurcment

-

- co=operation in sulphuric acid preccucti.n in Incdia and

the Philiprincs;

= nitrogen export feasibility studies and trode arrangenments
fcr Pangl-desh;

- export market stucies for such countries ¢ Singaporc,

Brunei ~nd Purnag
= a regional fertilizer duvelopment nrogramme and centre;
- a catalyst cevelopm:nt centre;
= model maintenance pro:rer.
= manpower training procrame - né contres;
= co=-operation in purchosiig ¢nd cuncracting arrangemente;
= teams for cssistance in starteup operaticns;
= co=cperation in vdxing plant vpersticnsy and

= co=cperation te Loprove wenagrrn o structurco,
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In addition te thesc, there arc ceveril ~reas where comcperotion crong
countrics on an cconcnde lauols i less irpertont or whore lscuce ota r taon
productivity orc involved, This chrpter covers cuch <grocts, copecizllys
= the domestic rorketing ond distrivntion 0 fertilizo », ond ohe
use of slowsrdlense nitrogerng

= varioue country projccis, including stuclce on possibile devilcp=
rents tor Tieilind ena Afghonistor, rnd in ccition to vl
menticned ~btove fur Lingapore, frunel, luren, Prncloawes., ladic,

and the Philippinee, and the sckon; riporizn comtricsy o

= the financing ¢f new facilitics.

keting and Distribution

308. The anticipated trende in .ertilizer consurption srowthr £all soort of
the amcunts required to tect food prains sclf-suf:icicney tarpote in roct of the
countries of the region, Effective rarketing is necessary to ensurc the
estimated consumption levels in tin 11 countrice et idica, tctelling ~hoat 11
million tons N and 4 million tons P‘,)ﬂ,) by 1925, since »ny slow.ng=dcum ~f the
consumption growti rate not only W".-‘alé s.riously ecnstroin tle duvilopnont and
raise¢ the operating cocte of the fertilizer industry but ~ls: would }ove sericus
repereussions for the food sclfesufficicnsy wiforts of the reglin, Tao indi-
cations in chapter 7 thet anticipate prowbh rotes of wonand cre likel, to bring
about ¢ surplus of nitrcpenous [ortilizer ty 1930 but a defdeit asnin in 19.5
suggest that high priority should be placed on exponuing ecnswapticn to ensurc
that more of the growth cccurs within the next four fertilizer veors up to
1979/80. Effective demand for phesphotes alse necds to be wxpandia ripidly te

attain a more balenced applieation of nutrients Ir Asi-n far.s.

309, It is thercfore essential to further covelop o0C where nceessiry roform
the existing promoticnal, rarkcting -rd distributionzl infrastiucturc in each
country tc ccnvert potential fertilizo» .sc inte < ffective deranc. Such infrae
structure needs tc be cevelcped in orcur to service national policy cbicctives
well ahead of the time thot tha fertilizor freom tn new incigenous plants becores
available., Tt wi'l alsc have tc tzke inte zecount srevelent practices, aviilable
fecilities and agricultural extension services, Since fortilizor ccvng is o

derived demand from ngricultural development, the fertilizer procticon wfforts

/rust




rust alsc be closely linked with the gricultural develoomoent plon of ench
country., iworcovor, tie coot/benciin rotlo e= Lece L UL ioronon oond o Lo
cost of a given ot of fertilizor ond the v 1lue ¢f “he riricultaral prrduce
derived fror the Crnere's uese Cf b e rnet te cdniadcec In oreer v leorease

fertilizor consunpticon to Jesirac levelie,

310, Te assicst these dovelopnente by Nutinering work alreocy eomiemcer by
the FAC -nu the ESCRP T

ek Foree on Portilizor enc fgricultur-l Shemicels, with
the assistance »f the Het'vylords Tove 1‘r1"".€-:nt, it s recomended Lot joneral

vopsSid cunvened on

)

[

comparative ctudics should be expunder 'nd o resd qa

fertilizer maricting anc cicstribubtion infraestructure no prevlens in BSCuF
gountrics. [/ Recomendation 19(a)_/  The stucy anc syspesiw. should euver the
folliowing. aspects of the probler:

(1) the role of inctituticnal cgenciess  betweea Tartilicer
manufacturer/importcr and consumer = the qumer s for
supplying cther @ cricultural invats and rerbeting of faro
procuccy [or pcertieipstion in rur-l creditecisbursencnt
and realdzation nechanisns; wud feor storage and for putting

the fertilizer within casy access tc the farmers

(1) the role of priv.te t»:ce in:  the provision of wholes:le
fertilizer trade foeilities; ret:il selline poiats near
the farms; participetion in governrent rural credit dise
bursencnt scnones:  the narketing of farr produce;  -nd

promotional offorts;

{ (1i1) co=ordination between o; ricultural extension .rioanizations
down tc the village lovel and the netionsl fertilicer

distribution systein
(iv) mark-t expansion, particulirly amcng small tormers;

(v) evoluntion of cxisting facilitics for the extension of
laberatory findings on scuds, t1ertilizor anplieation anc
soil chemistry, 2s well as tne correlotiin of the findinge
of scil nnclyses witr recraended cptiiwg fertilizor aceoges
and the recnonis:: for cunvejring vh recorsendation to ihe

farmer;

/(vi)




(vi) effects of cropring prtterns, sizes of longd heldinge rno

3

agricultural promotionnl works end
(vii) cust/benclit ratice -nc sapport prices far L 1. procuce,

Bil. Distributior coste, ore arconcs thew oorticuirrly the coct of packaging
and transport fror. the fretor:, ‘ori. o subetanticl (lecent in the tolal ccets
of fertilizer ccliv.red to the Torw pnto, Thooe, choreforg, necd bobo closely
monitored and systens evolved to dnirdze cxnenditwre ~r thees zccourte. In
order t- cchicve coet s-vings cn preknging, storcgs end trinepoctetiion of large
quantities of fertilizcrs, the use of low=coct prckngine matericle ind the
expansion of bulk transpert requive to be investignted and implenonted ne soon
as practical. Currently niost tertilizer uscd in tre 9CAP recicon is paeked

in expensive polytheme-lined jute 1:gs or woeven pelypropylene bege.  DFulk
transportation is applivd cnly t¢ an insigmiticrnt vegroe, Since elimetic
concitions <nd coneuwer requicements are net very dissinilor cronest the
countrice of the rcgion, there e, be considernbl: seope fr jount ¢fforts to

discover improverments in these fielie, It 1o veeemuend & Lt o cpecicsl study

culd be conducted on iaprover rortilizer bogeing: ond bulk tronsport tochnie
ion [fHecovumnﬂ:ti»n L)(b);7.

-
R

oy
jlz2. This sprcicl study on irprovinents of [ortlliver bageliy ono v ulk
tronsport should be designed to yicld sapgesticng ur improving obic chore of
bulk tr-nsport-ticn in the entire fortilizor dastrifuti on cyctao. b snculd
therefore consider the prekaping, ctornpe ~nd tronsportation f=eilitics avei-
lable for bulk ond scomi-tulk movement - { fortilicer, in crder te ocke positive
suggesticne on what facilities wey necd to be laproved or proviced to sccclerate
the estoblishrnient of bulk or scri=bulk movenent - f fertilizirs. .xrcover, the
study shculd scck to identity pracilecble Locaniques @0 cnsuec both rntoplal

and co~t savings, -ad to provide infor cticn ~na ~cvice to countrice where

circunstances ~llow for the applicoticn of inpr: ved pethicus. It shiould covers:

(1) bagging onc tronsrort.otion tochniques so tor caployved in
the region and roview of v turials ~nd cquivrent ~pplice
ir Qeveloped ecountriecs

(i1) wuszge of tulk -~nd eonboinor troneocrtat’ onotoechnigues
suit=ble for thc vrevalont nracling proclices/devices in

rural arcas anc clisetic conditions in ohic regiong

/(iii)
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(1i1) reasures to e undertaken =nd incentives reguiren, oy

proretion f optlrnl procuct nondling oathe ls,

313, Through offorts to <e-l with these and <th r prdle s o ¢ ilstrituti n,
urgent attenticn shonld b cccorned 1o the seecleratin of consw pticn reeuse
of the inhcrent tine log 14 the cacptin of low s by the {evier o fuer 0 s
accepted then = =t Lest b can npply them only in tie follawing cry oo-son,
In each country, thercfere, ste s shaild be coniawneeu Lrediotely t. 1rentifl:
the ragnitude ona stetue of the eonstraints .n consupting, an. t ovelive
cffective eolutione for protblens ascocilcotec with transportotion, nendling,
storage, the distrilbuticn nctwerk aown to farn=level, tho rele of iwxisting
instituticnal ~gencies :nd their fuvure develonent, prooctione] work roloted
to disbursenent, fertilizer ond foud pricing ~nd subeiuy reasurcs, ac wcll as
the provision f rural credit nd conple entory inpate and tao « ffective

marketing of fer produec,

3L,. Strong, susteined and conserted efierts along cash of thesc lincs is
necessary for offcctive fertilizer market oXpencicn te oeeur within an intee
grated appreach tc agrisultural deve Leprent,  To ceal with tne prising -ncé VCR

facters anmong these nspests, it ic reso wiended Lhet somperative cecnordc studies

should be expanced cn ESCAF weuber Governnents! rertilizer prieing policies and

the cptimization f subcidies cnc import taxcs .n fortilizors anc, rortilizer

raw materiale, in .rder to estollisi vecormenced viiug=to=cost ratice t. help

governnents develcop censigtent wnd rleaible ooletionsiipe between fertilizer and

crop prices. [R« carmend-tion l?(c)_7. Other cpprozches right be sdopted for

the various institution:l cnc ancilliary entreprencurisl cspects, hlthcugh

these efforts nre basically neccesory ot country=livel, scre ESCAP countries

have been mcre successful then cthers in deoline with ¢ifforont ngpects of the
probler: of getting the fertilizer .n to the torti,  rhus there is consinerable
scope for the rutual exchange «f cxpericnces and ns inter-countr: ccperison

of techniques available tor adopticn in desling with sinilar agricultural products,

climatic conditions, transport systeue or gubsidy preblens.,

315. The expansion of the gener-l cuiparetive stucies sboule inclice work by
e team of cxperts assisted by country countorparte exporicnecd in fertiligzer
l:hrketing 'nd distribution. The cxpert tean would consict [ o »orieting and
distributicn expert, an expert experienced in agriculiural co~cperative eysterms

an¢ an agroncrilst witii experience of promoticnal werk, It could be cspocially

. /bencficizl



- 144 -

beneficial tc evelu~nte existing cystens in suct. contries os Fanglocesh,
India, Indenesis, hepublic <f Kerew, Fokistan, the rhilippines -nd T ilanda.,
The samé countrics should te inclused i the op clol ctudy on brogring and bulk
transport, which wculd be concuctod by two cxverts, on cccnrrist [ngilinr with
the region -nc an expert in tie topic. Forte - Lie cpertl eluns wre slrecdy
in hand through co-operzticn betveen the EOGiF sverctirict ana the rid
Regional Office, rut morce detailed eomnfry=lovel investigntlons .ro necessary.
UNDP enc UNIDO support sheuld re scught to nesist with cheoo, wits the briging
and bulk trensport and price ~nd vilt studics, ~nd witn BoduF's orponiuntion

of the preposed regicnal sympesium on fertilizer morketing.

316, An aspect cf merketiny, distribution and vec whieh ic significint for
product technology in the industry is promotion of' Lhe use of sluw=release
nitrogencus fertilizers in order t. ccngerve nitrojen,  Producte like sulphur-
coated urco, IRLU anc urcs formaldehycc wny nove censiuerzble poientinl value

to the BSC4F regicn. Werk with these rroducts heg inciectal prordsing results
from different parts _uf the world. Further work e w rranted, however, s’ nec
there are inccnsistencigs “in the veluetion of the results nnd cuntracictory
opinions still prevail., In Ificia trinle nove lncilested thet trile tyoe ot
fertilizer will h: ve not cnly an sgronomical advintogo over ctraelyht uren,

but ~lso cormercirl pessibilities becouse of lerge cercage unuer submorged paady,

where o specinl type of fortilizer snould te cpplicd.

317, It is rccommended thot roescarch .n the use of siov=ro

fertiliger shculd be intensificd within the BEC.T regicn, W~ith promicing

materials being tested ond demenctretec at o ropionsd meebing. [itcc\v‘mem,tation

20_7 The research shoulc help actermine the scope £or trne use o controlled-
release fertilizers from availeble metericls, on ne wice o genle a8 poescible

in the ESCAP rcgion, ond particularly under flocdee orddy contiticns,  as well
&8 basic research, information snould be coliected ~nc disseminsted to

interested governments and agricultural reserrch anc =xtinsi.n wrstitntions,

The Internaticnal Fertilizer Developrant Centre of Vi rdght be requestec to
crganize the proposed moeting to encourage tho :cecleratea tosting f pr orising
materials uncer thc wide renge of conditions enceunterea oy cow.l foraers in
Asia. It woulcd be = nropri-ste for the FiC, in co=cperiticn with JWIDC and BOCaP,

to co=ordinate thesc cctivitics snd helo convene the mecting.

/318,
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dssistonce tc Country Frogromrec

318.  As part of the follow=up octivitics t- the UNIDO/BESC P Fricrity krcjeet,
and following initiatives taken rlrency tr Immrove the eliocetiven oo o f
existing fertilizer plant peratione, ther 1s ¢ ¢ nbinu,.s noo. Dor coe
cperaticn between ESCuP countrics and UNIDC.  iivicting ©ortilizer foctorice Ty
need assistance to improve tne on=stresm fctor orno be acernize ooee o f thelir
production units. While most ot tr. ~Lloer smll plents iove alresdy dorfinite
plans for rebottlenccking, mocernizaticn op intone 1rieatin, new probloms may
arise requiring the use f extornsl or regicnad expertisc,  Scrio comp nios

are not aware that NIDO c¢'n provice assistonee o - wide rane. of fosiee
relating to the sttainment of highor levels of teennicod knowl: de on plant

operations, It is therefore recormended thot UNILO anc the recicnzl ceumissien's

seeretarict should meintain contrct witti ESCoF rerber countrics! covernnents

03 .

te facjlitate snd speed=up regueste propared by countrics -nd cenpar.ies reguir ng

asgistance, wnd te help governments identify the necd for cuch secistanec,
Z-Recommendation 22_7

319. Jncer normal cireumstances ~zsistanec woulc Le sreanized within the
existing UNIDO institutional Iromcwerk, in co=cperstion witt SSCAP member
Governments and ut.lizing UNDF finsnei-l support. DsCil mirnt o lee play o role
in identifying and supporting rssistonce proujects, porticulorly whire inte pe
country technic-l coscperzticn or factors reluting o <brogione’ ceononic
co=operation may bc invelved, r where technic:l priciens of fertilizer procuction
are revealed in the course 7 its voricus sctivitics ~[fecting nitural rescurces,
trade, plan co~ordinition, rerkctin, -no the utilisation «f agricultural
requisites,  One wxample of [ =uitle oppertunitic. Dor tomcdiate neehnical
assistance might be the suyre~tion thet the Goverigrent ot afithanistan night
request advisory serviees to nssist it scleet approprinte technr logy, plante
slze and gencril leycut of its planned new fectury. Ctacr inst necs rolotod
to export which heve been citec carlicr are oingapere, brunel and lurno,
while country wrojects in Bangladesh, Indin, the Fhilippines 'nc the Mekong
riparign countries arc not the less inportant for being purt of possible

subregional arrangements.,

/320,




320, 4 rorc cubstential exomple not clrency rmonlioned ey be the o
development of the lertilizer industry in Thuilind, trne cxieting oitustion
of wnick cills [ip immedi-te netin in ercer to ol corsio a consietent trend
in its future devel:prent. There ie nowr one Crowenie/ures wndt beood on lisnite
which has ckperiunced scvire Cilricwltts o since stirte=up sl was cperoting in
1974 ot atout 24 per cont £ it enpreity. i v owroblo o e Giperionewd in
the gasificetion of ligaite, Iocilitles for tno vorle o prose, seg ure i1l=
matched ~n¢ ~mintonsnes hrs boen noslocted serdl ously,  Tho it coondd Lo
reconstructod and brougsht to full eoppeity atillz-ticn bt ot will 0 neccessary
tc consider whetler suppleront-ry investrent §or thio papose is Justified,
particulorly in view of the cetablishmont of 2 nuw ~rmonta/urcn plont
envlsaged by the national plan ond tas recent ciscovery of niturel jee te
provide fredstock for it, Techno=economic cssistinc: iu required to support
the consicerntion being given to this question by » Task Forcu set=up by the
GOV€rnmuhﬁ; . '

321, In 1970 reecmmendations on luprovesent of th. olo plont's cperctions

were submittud'by an extera:l inspreti® tesm, but Guriopathe following yenrs. I
imported furtilizers were -wvailsble in Theilond et consicerchbly Lowsr priccs

than the productivn coct the factaory wae orle Lo attin, craklng the feasibility

of supplerintary investment 'nd Laprevencnt o0 plent operitions oven nors
qucstionable, 1t renains Lo be scen whether efforte toooxpang cabout en

reduce costs in the old plint cre justificc in the lipght of the nighr

fertilizer prices in recont ye-r:, the prowth of lecnl conounptlon, tne dis=
covery of notural pas in tho Culf, onc the possitility of Whellanc'e rerticipeation
in subregional co=operstive Lromgemerts through bio ceveloprent of rctosh
deposits, Thus the developee b of the fertilizer incustry n Thailana needs to

be based on a thorough investigstion of the relotive feneibility of supplencntary
and new investment, salthough come work is olreccy in hand, it ic reconsende.c

that =n arpraiscl should be orde of the Lochno=cconoadce fergibilits of

reconstruction anc devottlenecking f the oxisting oo enis/ure: plant in

Thailrnd Z-R;conmbndation 21(&)_7; an¢ thot o _pre=feasibility st oy shcude be

conducted in the seae country on bhe estaplizivent - f ww precuction rzeilities

for local suprlics nnd rocsibly export. ZTU(CJ condution 20(0)_/

322, The result of roth stucics shonle te conbined to produs: conclusicns

and recommendaticne £or inpledentotion by the hoynl Thal Governent.  The

[rreject
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project may concluce citiucr tut reenetruction unl cetottleneckin- of the
existing plant cnould be untertoken ta the short run orn 2 priority basis, with
constructi n of a new plant iater; op tiol the exieting 2lont shoule be
phased out and = new plant censtructed 1f duxstic =nd vxport cemond fror
nitrogun warrant itc avcition to Lhe reglon'e Pactlitics,  Sonce 1he existing
plant is ot present unable to perfor: ccons icnll;, the project shondd be
endorsed ~nd coirenced & soen g vesiile,  IWIDO might fanction co executing
ageney, while UNDF coula provice firence for tne jreject Jointly with the
Gevernment.  Since the plint wee bullt by o coneortins of Oorien compenics, it
rdght be apporpriate slsc to appr wch Gurman fin celng inctitution: fer
assistence. The possibility of subcenbrocting fhe pre=fcorsibility study rmd/or
follow=up projects for thie redesign of Lhe existing pl-nt nignt be consic ered,
The cest of the preject an? tining wousd noed to ke deeided upon ofter ciscussion
with the Governrent on the cecpe of ~ssistance required for those parts of the

two proposec studice net slrordy in birnd.

The Provicsion of Ixternal incnec

323, The BSCLE region ac o whole will zlmost continuously be in defisit
through to 1985 for wheeph-tic fortilizers, while & short pcfiod of surplus in
nitrogenous fertilizers arcund 197 is likely t. iwve turncd rapldly into a
deficit of sigrifisant proporticn by 1985 urlcce further investuent ic conritted
on a large scale. saltnough acither Individual nitional weficite nor o regional
ceficit sre neccosarily incpprepricte if adequate lew=cost supplies are available
€lsewhere, almost ell Jevoleping B6CHE countrice witn sizeanle donmestic
consumption Licve definite procuction plone Anvelving new investrent in the

1980s in ~daition to thet Ly uncerteken curine the 1775-1979 poricc, Apart
from plans to produce tor e cstic warkets, scveral countrics which are welle
endowed with the ~ppropriste paw materiols and nearby exrort nerkets in
continuing fertilizer-ceficit ccuntries orc plenaing the . <tablishient of large

capacities with # view to expertiig substential proportions o f their output.

324, The latter trade~oricnted approach ot lenst crould e oncournped since
the optimum cpercticnal scole for armoniz and ucea peoduction is large.  How=
ever, tnis scale requires a lorge investment == about $US 200 nmillion for a

corplex preducing cnnually about 200,000 tons N or more based cn natural gas.
The cost would be chout 30 per cent nore than this 1t the plant were btased on

naphtha ~nd 70 tc¢ 100 per cent rore if Lreed on coal. Eecromies (f scale are

/less
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less important in phosphatic fertilizer production, lut-phospherie ncid

plants producing arounc 250 t.ped. =till cest rrcunc o sibstantlal 40U million
in 1975, including utilitics. Tnvestrent cecloions 'wst continue o~ i+, taken
on the besle f demerbic zontwoiption and cynert curclue o vtinstes propered

up to 15 yorre in covones,  The oo ilerility ~f Clhanneisl roources Lo on

irpertint constrsint on tle Inuustry's dovelopront, one Lhe continuing:

pressure on rostrict.c incigencus corees necosegit-tog their beins cur; lercnted

in laryge neesurc bty irternctioncl finvncinl institutl ons,
325,  hpart from toc sheer size o long gestotion poricic of the Lwvestmente,
70 per cent or more of the tot 1 eost of new plante in the svelioniag ecuntrics

of the region are in terms of foreign wxchcare, i which cany of the countrics

concerned have scverc shortoges.  In sun, the fincuicine 7 oo nuneor of foartilizes

projects ‘in <cvoloping BSCAF countrics reiains © par-count concern, ovon where
they are wxpected to be coormerciclly vieble, and areictances fros intornationad
financial inetitutions is ceential in view =0 the sherta: o <f oot ic
finaneial rescurces znd high forclea exchonse corponent <1 plant coste,
External finrneicl support oy be nucessary 2ls~ Lor increasins ne ,rewth
rate of demestic fortilizor consunption in erder tc .nhznee th v l.rant

of the incdustry znd cxpond f-ad outnout, wne for sveilding o cealine with
technicel prorleme in prouuction, [t is thercfore reec monoce Lint

external financial reccurces ande cvoilable to the SSCAP veplon cnoall e

dirceted especiclly towsrus larce -xport=cricntod plants, Ll utilizticon o f

deenl raw rateriols, the cncourngcient f corostic snvestoont, the oxmansion <f

consumption, the romedying 1 faults wnd shcrtages cousing low procuctivity,

anc the prevision of teenni. ) sesistonee telore and citer start=up. [/ Reco-

rmendation 21~7 These six cate;orles should roceive rricrity cttonticn in
oerder tec ensure that sczrcc resources are dircctes townrds high productivity
and low=custs in the incdustry, rather than ite indiscriminate vevelepment on

pclitical grounds.,

326, In the first place, tiae finaneing of lrrge export-orient.ud plente is
desireble in order to ruke full use of the natur-l zsscte oveilable within
the regicn and to take advantage of their locsticn clese to the fortilicers
deficit rreas. It will not cnly provice fertilizers witiin ti reglon but
censicerably promote the such necded inprevement in the ecconc ic sno financizl
conditions of thesc countries., ue well as the plants themselves, the phove=

mentioned development -1 row rsterinls such os potesh in Thailend, natural £as

/in
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in Bangladesh, ancd rock phosphate in wfghonictan, ndle, Fehistan, orl Loxe,
should recoive financizl assistunce in -rder to ncerlerote thoir itilisition

" ¢f these rescurces.,

327;. Certrin develiping countrice hove cxperlnccd luevoneingy o iiliculty

in raiéing raequate fiuenee for meeting the loesl compencnt F invecird sl coets,
One problen invelved in v lieviag tresc Jifficullicg, now.ver, 1o thet

brirxging in fereim exchanoe to 1ot cuck ersis te likoly b moravets nflee
ticnary precsures if not rteet by oexporte. Thic preblom ebo 0o borm i
~mind by countries which jrofor fo Sbtain toe nouey fros cxternnl sonircce,
Morecver it would be cegirsile tor interrabtionsl fireneinl Inctitutioas to

help crganize such funds lucally, rorheps bv un er=writing thelr orovicicn
by local commercial banks and by encoursging local equity perticlpati-n in

fertilizer rrnufacturing.

328, As noted internstionzl financial ssisconce will be soquires in sco
ccuntries #in crder to encdre the onintennace @r inerease 0 erasw . otion jrowth
rates, OSupport night be glven partieulsrly-in tre L1 o0 erodld Lo Lo wnice
available to the s
planting tc harvest, The growth in the use f fortilizers in o coveloping

=ell frrmer for invostaent oo Certilizers Dor the ooricd frem

country is ¢ functl n cf a ecntinuous coneraton U effective denpna by
farmers, the cstoolishment of o proper morketing ane dictrivut on systes nd
the continuous incresse in the rvailability of fertillzer. Tho cc. 1 l,, the
farmer for fertiliz.r depend on the benefitc Lheb oo derives Ly ru"ng' it =nn
particularly on his perccption of the cest/benctit reti. and the relictility
of advice available on applicaticn procedures, In scie coses there way be
scope fcr international finanelal scurces to help nationol governments

formulate and implernt cpproprizte policies with respuct tod

(1) the pricing of fertilizer o thot thoir prices do not

hamper consunption;

(11) the woiving of impert Gutics on plant anc cquipment so
that the final pricing cf the fertilizer is nwre
realistie; =and

(111) the anncunceient of support wvrices for forn producs weil in
acdvance to help the farmer tc calculete how boneficial 1t
would be for him to utilize the fertilizoers on the besis of

the likely return from doing s,

/1t




- 1580 -

329, It is important thit enough finmncizl rssistones should bLe rwviiloble

curing the initial operational period U ncw simnte. oot ueved wplny counbeice

in the region reguire technder? ossict re. nct nl o oshe ohascoo o Tesioning,
ercction and plant cozieslining, bot -one o the covly eore oL carobion,

)

Therefore, provisicne fir sttainin: sueh eorvicee fr.o owversons liccpenre v

'

other fertilizer ranufreturce fror within cor cutelds the repien, stooule bo
enca.‘urage.c‘; end ineluded in cuct csilantos and lomns,  Fuenh reore, T finwneing
of the acquisition cof spare porte, oo “ttlencekine sne roucernisztli nonetlvities
should receive omphasis in the alleenticns of lencing institutione, In
particular the IBRD should censider clioet edireulting the normel procedures for
providing lirited loans for epare parts suppliev, debottleneckins, modernization
of existing rlants 'n. for creregcneics, in creer te maintain hi,h procuctivity

of plant operations.

330, With respoct te repayment ter.s, it cpperre thet the present threc
vears! noratoriun (or tled loans e inzdcquzte, gince a new plant esnnot besin
to carn profit within the firet three gears. of the sront of Locn. Tere
appropriate t.rms wculd be o Lour=yoar period . ropstoriun awl oot tal

pay:ent period of 14 yeors, It ic reecrronced thot nore occerate i payrent

terms should be acoptec for leong to construct new {gejlitivs in geveloning

ESCAP ccuntries, ani extinsive co=ordinsti n sho.la cour nnon,, vericue

regionel and cxtoemal funding inetitut.cns o [RL coriencotion 2‘0__7 It is

noted thet the Interncoticnegl Fund for ngricaltural Leveleprant (IF;D) has been
empowered to provice loans fur the o ctablishacnt of fertilizor plants, iic
procurenent «f equipment, oo toe orgonizetion of Clstrilution lnirastructure,.
The isian Developremt Lank slec ie :Xpanding itc iatercet in fertilizer investe
rient, nnd clos. comordineticn of fincneinl oid sranted by vorisus funding
institutions should be initirtod ry the IBW, which will resnin the in Jor
source of finencc. ESCAP snc otrer ncn=fupding rgencies nleo should suppert
tiis co=ordination process, and help member countrics icentify ~ppropriate
sources ond terms of external investment, particul-rly thet generated within

the region.

/ANNEYES
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in the T8C.P region, 197,/74
(xg/hect ro)

Table 1, Fertilizer consunntlion poer heetare anc per capite

R Fer hecturc of arcbde nd cpriculturel land Ier egpita
N F 0 LA A11 A1l
z .2 ___ _npabrients nutrients
Al b, z"-.l A,) .\l o Al 112

Afriea _ 53 L1 34 07 Lo 03 e ol 5.8

Horth and , , - . . . /
Central AJTI:I‘iCE 35;0 1)05 1‘}“) 8‘/ l8n5 8.1 7[4,.U j203 6003
South Arerica Tel 1e%  11.7 Lol an 1.4, 28.2 S5t 1245
Furope 7.3 LTS5 609 37,7 (e 3745 109.7 123,68 60.9
Oceanic L6 Cols 3443 T el 6.1 Cob  45.0 Lel 104.0
USSR 27.0 T el 11.¢ 3,1 15,5 Ll 5Ll L4 5C.3
Aeig 145 JeR 845 4.0 L3 g:_l_ 323 15.2 L.l
Afghanisten 3.8 Ze? CeY 0.5 0,0 0,0 L7 2.7 2,0
H&ngl«’&desh 13.1+ 1256 L}oa l+o,) 152 l.l 1901¢ 18.2 2.1
burma 2e2 2.2 C.8 C.t 0.0 G Sel 2.9 1.9
- Cambodia C.t O C.h Coly ANY) 0.0 1.1 O 0.3
China 30,0 11.7 1743 Lo Le2 1.0 451 17.5 7.C
Indic 11,1 10.3 3.8 3ot 1.7 PRSI T 15.6 L8
Indonesie 13.3  12,% L7 3.0 2ec 1.4 2643 17.C 3.6
Iran ' 10.9 Oob 7.1 4.2 Co.l 0,0 18.1 10.7 Jelt
Jepan 155.0 lad.h L49.7 137.0 1293 120.5 434.1 4OLa L 21.4
PR of Lorea 126.7 123.%5 59,2 577 2344 22.8 209.4 20440 26,5
Rep. of Korea 172.% 171.0 20,1  2L.5 62,8 2.0 317.2 3148 2149
., Laos 0.l Uel el Uel 0.0 C.0 Cod 0.1 0.1
 HMalaysia (west) 37.1 30.7 12.0 11.9 36.7 36,3 35 8l 2447
. ,MOllgOli& 1.9 U.O L&ag Oq.C Ool (O] 7-0 O-O 30?
Nepal Lo 3.0 2ol 1.5 .3 0.2 Tel L7 1.2
Pakistan 17.6 14.0 54U “oly Cel Cel 2048 16.5 5.9
Philippines 1.1 12,2 L.l Jec Le0 3.7 21.2 19.7 5eb
Sri lanka 25.7 21,4 .1 5,6 16,0 13,1 L7.9 3962 7 7.0
Thailr'}ﬂd 5.0 i&o? 3.? 3;1 . 2.9 I?oa 11.1 10n";) 3.9
IR of Viet-Nam 701+ 307 21-&.(5 12014- 2.7 loj jh-fy’ lr/ob 3tl

iet=llam . .

South Viet=lamy 33 5 ype 10, 5.5 5. 2.9 L) 26,2 8.5

Rep, of

Source: FAiC: Anpusl Fertilizer geview, 1974,

liotet Al cenotes ~rabl. lund; , cractee sgricaltural land,
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Imports of nitrcgencus fertilizers in the
ESCuF repion, by irperting and exrerting
countries, 1973

(brouszad tone of jroduct )

‘Exporters i1l Fud, ivtior-
UECL S Jdapan  Lien. selpban ~1;‘ . italy franc.
Importcr Countrics of e
~ Germnony
World 12,377 929 3,45, 1,29 1,416 2,564 1,040 540
CECD 2,773 91 5 716 £38 Y& 26 209
Soclalist group o .

(eXCl‘.Iding Chlna) L& XX o 1 o 30 1 s
Africa £25 1 . o 8y 193 228 102 204
Latin Ameriec 1,219 302 17 240 167 Li3 19 2¢
heko “aib? 24 2,251 LA R0 s T8 3 ‘

Afgh&nistan 15 ].2 L ] J. e 0 LN ) LI ¢ e 0 )

China 2,45 w0 1,926 2 o1 94 304 25

Hong Kong ‘) ves 3 Xy ve s co e ' oo

Indi& 7014, ' eee Lﬂ/')ﬁ {)l ll '}2 65 se e

IndOneSi;". ' l;.lO ;3 )25‘ ) vee 62 XX XX}

Iran 1 Xy ce ses “ee e e X 1

Japan 12 10 ) e Ve 2 see v

Malaysie: 3y Ve 27 25 2 2 sees oo

Nep'll 30 oo 2[) 5 cee s0 e xR cee

Pa-kistan 15‘ : lb 3}» see s 00 102 esy eea

Philippines 29{’ eee 267 XX 7 5 eos X

Rep. of Kores 9 “ee 9 “re vee so 0 e e
’ Re]l. Cf South Vie-t.Nain 181 180 e l (XX L se 0 00
‘Singaporc‘? : 86 51 2': 7 : s d *u e se e s0 e

Sri Lunka 1 XX 98 1. cen’ 11 see  sa

Thailand 5‘/ 1 35 13 ' ool é es ee e
Source: Morld Trade hnnuala 1973, vol. II, p. 284,
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Loporing nd

1973 cnd 1074

fretilicere 30 the BSCas
cxpertine cemtrios,

(L thouwrnt tong of roduct)

Exporters

Import .rs

all
CICL
Coeuntrics

ST Isr: 1

(1) 1273

World
CQECD

Sceialist group
(exclucing China)

Africa

Latin érarica

Ly22l,

2,920

188

33
464

872 204,
130 101

L J .‘ F"l

38 12

413 vee

heic we o2 B % ¥ .
B{‘nﬁ‘lLdGSh 53 37 se e XY ey se e
China 1 XY eve 2 15 cee
.‘:On;'_, Kong' () . 1 & soe cee ce e
Inconesic 25 20 sae 5 e sen
(7:".p-",n 2 < “ee see ) coe
I‘I{i.li'iyﬂi( 3 XX ens se e 1 XX
Pl’:ilippinus 1 ul X Xy 1 soe see
Republle cf Korea 77 Ta cee 3 ree cee
Singapore 9 71 oes coe coe vos
ori I.(".Jll.'(" lh 5 ves 6 1 oo
Thzil  nd . 3 ree eee 1 2 Xy}
(2) 1274 Jordan e larceer Ieroel Gthep Totzl

helg

- Bangladesh
Cambodisa
China
Incia
Indonesia
Ir:n
Japan

DPR of Kore:x

2.5

LN g

549,0

13.7
258k

3 Ly !

2,262,C

ons 2
ec e ace
Srel 22245
252 o() 2;"_/50 /)
L N ] [N

39€.6 cos

L) Lo
see ’)190(/
[ X} . 1105
ses 24,0
sep oes

18,2 676.1
LN 3 1).0

6!’
6 W4
2.5
1,162.2
1,077.0
24.0
412.3
3,847.8
17.0

LN o0 LE N1

liep. of Korea 10,1 50445 vee ces 1£65.3 67949
I\"alvﬂySif‘.. & Sin[‘;a'jore 160'”: s e e ch: Mos 161.8
Frkicston [o,jop e ses XX eo [&302
Philippines vee 129, coe tee ese 137.4
Sri Lfﬂlkfi 205 ece ese e see 205
Thailand XY ese see Ocj s Ge3
Sourcest (1) Werld Travc am.  , 1373, vol, IT, oo, 284=075.,

) FeCe Lontbl o udetin o f 4 rioiitwesl Bieonsriice ~nud wtoricticn,

dain 27 h,
/f [N 5.
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Lerle bo Toocrto o f retoeh forbilizors Lo bhe 6SCAF
re iowy ry o Lapartio e soort'n oo ontri o, 1773

(Lo bhouces tons o rodiust)
Expertors 411 Feceral
CRCD Ak Fronee Conee T leiun Rep. of
Inporters Comntrice Cornany
World 12,234 1,426 oG Tyl 23 2,108
OECD 3,467 20, 62 5,705 37 1,345

Socin~list group . -
(excluding China) 197 o 're ter o 197

Africa 278 vos le 5 35 131
Latin 4mcrica g4 513 see 147 29 112

Bangladesh 22 ves "o 20 oo <
Chinr'}. 77 "o XX ’)3 13 [
Indic'l o 319 ) . o; al‘ 5 98
Indonesia L ves Lo cos 6 15
Japen . J2e 164 ves H02 Le 104
M[Ll'ysli 1 veo (XX s oo 1
Nepal 7 s XY voe 5 2
Pakistan ll voo see e s 11
FPhilippines 57 177 e 37 ces 3
Repe of Korea 219 2C oo 19¢e ves ese
Singaporf.. C'J!-J» l& . ree BU e KX
South Viet=ar 1’47 17 ‘ ses s ce Xy}
Srl La.k‘ll‘-"'] 37 see l 17 i XK .o 20
Thailand 3 “se s oo 1 2

Other isia, nes, 96 Ol voo 32 oes

Sourger ! usl, 1973, vol. IX, nn. 285-276,

/Table 5,
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Imperts of fertilizer »nd boloneces of trace
in ceveleping EBSCIY countrics, 1973 cna 1974

(in rilliorn 1%

wollars)

Leortilie r Inportc

salonce of Tr-do

Country EN AN Letirsted 1473 1974
L1773 1)7h
Afghanistarf 63 T 17,7 T 32 =33
Bengladesh™ 20,7 2.7 -268 ~£C0
Canbodia 0.8 1.3 =235 =437
Fijs 2.8 2.8 =125 ~105
Hong Kong 1% 1.7 =50 -£03
India 29446 43947 =278 =
Laos 0.1 C.l =52 =74
Nepal L5 s =52 =57
Pakistan 26,3 36e5 =20 =596
Philippines 1.8 83,7 113 ~7h4y
Republie of Koren Nais NDedse -1,019 -24384
Singepore 3L e V) -1,04573 =24 552
South Vietepion 36.3 61,2 =561 =559
Sri Lanka 17.2 344 =33 =160
Thailznd 5641 e =L 699
Tonga - - -7 -5
Western S:moa - - =13 -14
Su:;tunctt:ili.;strade deficit 51045 15 ~5,093 -10, 26.,
British 3clowon Is. - - -3 p)
Burma 1.3 Ja4 20 130
Gilbert anc Lllice Is, - - g 2k
Indonesia 153.3 820,0 265 3,485
Malaysia “Tels Clioly 542 75
Papua New Guines 1.0 1.4 195 330
Substotal, trade surplu 1, i, 1,639 Ly O3
Total, 23 E,. r Countr?® - D 1, -2 3460 ~H, 815
e L - B ——— e ]

goyrees  asion

Note#s a/ic ~f
- b/ie of

Devloprent bnank, TP

3G huye,
31 ,‘.flrch .

srnual Report, 1974, bonila, 1975,
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Table 8, Poiential exports of potash fertilizars
by mejor exporting regions and countiies,
1975-1500

(in thousand metric tons K,0)

tastern

North -astern l . Develoning Neveloping
Amer.ca  Europe E' POEE, Terael Ffrica Asia
PR IR

1975 3,249 5,515 7,370 567 307 102

(2,700) (=) (2,00.) (en) (-1,000)
1975 8,249 5,754 7,301 557 339 102

(2,900) (100) (3,080) (30) (~1,200)
1977 8,249 5,674 557 339 102

(3,000) <y (~0) (-1,300)

(3,100) (10u)  (3,400) ) (=1,230)
1979 (2, :.) (2c0)  (3,950) J0) (-1,500)
1980 (2,500) (100)  (4,580) (=110) (=1,500)
Sources: TVA; ibid, . and - LY table 4. P 25,

Note: Gee table 6,

/Table 9.
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Tatle 9. F’m tilizers supplied under tl:e IF?S snd vtilization of
esources for developin» I3CAP recipients, 1074/75

(ir %US 10MD and tors)

S - e . A Al | - 4 = GRES & e acsm -

2 aas SnMEE. o ERGEe - = - - . - S @ W W - &

Countr 1.5upply of c~sh and fertili-ers 2.Utilintion of resources
untry Cash T3P Urer  Compound Programmed Processed Completed

(tU20nn) (tons) (tons) (tons) (Busronn)  (BUsron0)  (3UZ'000)

- e e R R I C e s e - - e — e . e o e el

Afghanistan g - - - - - -
Bangladesh - 11,000 25,770 - - £ 3186 2,775
Indina - - 20,500 7,750 - - 11,347
Laos - - - - - 90 -
Nepal - - 2'00() - - - 1'160
Pakistan - - - b, one - b,514 -
(P0=2020)
Sri I.lankﬂ - - ;’ i . - - 2,000
Tongn and others - - 1,718 3N 270 - -
(1277 )
Western lamoxu - - ha o0 - - -
fﬂ*_(‘_?_, )
Sources 1.Mission C for RA‘B/?&/()LS B AR .
2.Fi0, Report on In' - -iional I v fupply xcheme, document
submit to 8o~ - T on ?‘nr* - - <gcond ses~'sn, Rome, 3=7 June
1975.

/Tahle 1N,

.
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1'22 E. Suppliers' credit and long=tem
loans on fertilizer plant and
esquipment in selectsd developing
ESCAP countries, 1961-197%

(value in 3US million or DM milldon)

Sl

.

Total Asian Fed,
: Total Yorld - United ’
Count Bank Group Navelopment Japen Stat Aep, of
" (%8 n) (S m) (s m) (BB m) (DM m)
Senglasiesh 33,0 0 87..) 0.0 30,0
Burma - 10,0 50,0
India 366.4 g %0 3.0 40,0
Irdonesia 180,0 10 9.0 24,0 -
Pekistan 0.0 - - 44 il -
'ho " m 300 ”.B
8ri Lanka . X 668 80..
Thailend - 1,638 68.0
Total 6225 ¥ 015,502 165.86 236.8
K .

Sourove: . United States Bovernment; AID - Lrking papers; Japeanese

Bovermment; Winisiry of International Trede and Industry

@rki_m PRpers; - Covarnent of the Federal Aepublic of
Germany: BMZ work.ng paper:. :

s &/ M additionel C.! 113310 mil1ion loans is currently Planned

for India,

fisia 1.

i
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Table 13; Zstimated and projected phosphate
consumption of 11 ESCAP countries,
1973/74, 1979 £0, 1984/85 and 1989/90

(in thousand ton: PO )

Estimate}/ Projectiongg?
157377 Growth 1979/50 104/85  1939/90
' rete
Afghanistan 7 21.9 23 17 50
Bangladesh a4 3.0 ' 77 121 190
India 670 11.3 1,235 2,175 3,836
Indonesia o8 4.5 192 330 544
Iran 1 1 ' 307 323 33
Molaysia - IR 95 135 190
Pekistan 50 23,0 232 333 425
Philippines - 1 ) 118 191 212
Rep. of Koree . 1 . 205 365 a63
Sri Lanka 12 foita , 50 52 94
Thailand 45 s _1m 161 250
ASEAN Y 5. 510 025 1,196
NoneASEAN 1y 12,7 2,208 5,417 5,410
11 countrics. e 10 2,719 4,202 6,606 °
Sources: V. 1975/78%  FAD Gtacis oal N
EV Projectiond: 7 4 AP o L gup.

/Table 14,
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Tablc 15. Flant campogition of new capacity expeccted to come
on-stream in 11 ESCAP countries in the 1975-1979 pe'riod

(tons of nutrient)

N 0
Afghanistant Expansion of existing plant 80,000 voo
Bangladesh: Ashuganj plant 2L3,000 voo
Indigt Namrup II 152,000 vee
Barmuni nlant 152,000 ves
Tuticorin plant 258,000 51,000
Talcher plant 228,000 coe
Bamagundan pl-nt 228,000 oo
Haldie plant 152,000 75,000
Nangal II 152,000
Bhatinda v oA 235,000 s
Panipat : - 235,%0 X
Mangalor .cat 160,000 voe
Phulpur rlant 228,@ soe
Maharashtra Co-op, 51,000 vos
Cochin cxpansion 10,000 114,000
Sindri expansior 129,000 156,000
Hindust:n © rer ‘oo 90,000
Hinmat"n JAin oo 30,0w
Kam’ltaﬂ.,‘. State se e 83,@
Other expansion 38,000 151,000
2,581,000 750,000
Irapt Shiraz exp sision 309,000 cos
Bandar Shapur . -, ‘nsion 252,000 221,000
561,000 221,000
Pakiptapnt Pak.-arav, ultan 242,000 71,000
Fa\lji-l\grico. 266,000 Xy
NFC, Mirpur 265,000 voo

NPC, Hazara ’...9'/ 90,0)0”
NFC, lyallnur ses —2,000
774,000 170,000
Sy Lapka: State Fertilizer Corp. 143,000 56,000
Rep. of Korea: Several sxpansions 110,000 50,000

(no new plant on stream)
Malaysin ~No expmiont—’/--

/Indonesia:

N
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Tablge 19, (continued)

N P&

T | oo o
W. Java plant 262,000  ___..q

786,000 v

Philippines: Atlas, Luzon : 56,000 72,000
Thailond: ~==No expam:lony- .-
Total ASEAN 842,000 72,000
Total Non-ASEAN 4al92,000 1,247,000
Total 11 Countries £,334,000 1,319,000

SQUNR'  UNIDO/ESCAP Priority Project field=missions, May 1975.

Ioieg’ o/ A project finalized since the field-mission to Pakistan, not included
here, will huvi capacity to produce 46,000 tons N in the form of urea
and MAP i, Haripur, Hazara. /nother small plant near Karachi will
recover ammor -m sulphate with 1,000 tons N capacity,

R/ However rocent rororts suggest that plants 4dn Sarawak and Songkhla are
under construction.
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Table 17. Nitrogen production by feedstock requirements for
immonis plants in 11 ESCAP countries a/, to 1985
(1000 tons N andpercent of total)

Natural Fuel Hydro Refinery
Total gae Naphtha odl Conl power gas Others
Existing plants 3,380 1,212 2,134 52 216 80 70 116
(100) (31) (55) (1) (6 (2) (2) (3)
1975-1979 (200) (L) (19)  (22) ‘9) (=) (+) (3)
New capacity 3,552 1,200 224 1,900 228 - - -
1980-1985 b/ (100)  (3L) (6) (s3) (8) (<) (=) . ()

- v

Total (1985) 12,766 L,919 3,372 3,125 92} 8o 70 276
, (100) (39) (26) . () . (7) (1) 1) .. (2)

Notes

a/ Afghanistan, Bangladesh, India, Indonesia, Iran, Republic of Korea, Malaysia,
Pakistan, Philippines, Sri lanka, and Thailand.

Y/ 1980-1985 capacity figures are partial, representing those which are presently

planned.
Table 18. Equivaler :rices of various hydrocarbon feedstocks in
terms of their relitive cnergy (BTU) content
Gas Naphtha Fuel oil Coal
2

(871,000 £t°) ($/mt) ($/0b1) (3/mt)
2,55 110 U 3L
2,05 30 12 27
1.85 0 10 2c

Sourge: Extrapolated from TV./IFDC, op. git. (Indonesi-), pp. 39-42.

/bl 29.
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Table 19. 1llustraetive compariscns of seca frcight and
insurance costs and their cffcet on landed prices
of bagged urca produced in various lo:ations

(in SUS per ton urca)

Sale Freight cost to ‘rice in
Location  Feedstock Plant gat: T

price ;\5_18 Bombay :\s : a Bombay
US (east) High-cost gos New 1978 169 90 80 269 2hg
Jomestic 3200 naphtha  New 1978 246 - - 246 246
lraq Low=cost gas  Ncw 1978 179 32 18 zn 197
Pakistan Low=cost gas  New 1578 179 23 n.a. 202 n.a.
Domestic Low=cost gas  dHew 1978 179 - - 179 179
dapan $90 fuel il  Existing ih 23 Lg 137 159

"S$ofirce: Derived from figurcs in TVA/IFDC: %Q.Q_g (hppraisal), tables L&, 45, L7,
(!

49, pp. 82-3 and 86=7; and op.clt.
Noget Balk frelght retes wosld be aboot two-thircd~ f bagged lewels.,

n.a. denotes 'not availlable.!

Table 20.

' "#.trative comparisons of impact on pricc of

hdones‘l), tab'e “" P 55.

N caused by shipring feedstocks, intcrmediates or
products at hypothetical freight rates
(in SUS per ton)

Item Feﬁﬁg?! cost e n gf tem Fecdstock cost fN
shipped C.8.  Freig: A.F, F.0.B. Freight Total
Lne? 2,45 0.55 1.00 17 21 38
0.45 2.00 2,45 17 77 9l
Fuel oil 50 1 61 53 13 76
_ 50 70 120 63 87 150
Naphtha i1 1K 120 128 13 141
110 72 180 128 72 200
Ammonla cx U45¢ gas n n.a. 17 4 31
70 n.a. 17 89 106
Ammonla ex $50 f/ol) " n.a. 63 15 78
70 n.a. 63 88 151
Ures ex 4Se gas i n.a. 17 24 Y]
70 N8, 17 152 169
Urea ex $50 f/oil B o 63 23 86
70 .a, 63 151 214
20ureg: Derived from TVA/IFOC, .civ (var cus reports).
Notos &/ Feedstoch cosi oxpres - - U0e ft3 cf j&s and per ton N.
/Table 21.
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Table 21. Supply-demand balances for nitrogen In 11 ESCAP
countries cstimated for in 1973/74 and expected

In 1979/80.

1973/74 1979/80 Lin 000 tons )

Balarcc lanc rdif i Y

T W) €GN W  RE
Afghenisten -30 4 51 63 L 83
Bangladesh 7 136 161 190 136 245
indla -785 -128 214 43 20 21
Indones 1a -259 L7 182 243 376 h38
Iren . -3 197 197 294 363 39N
Melaysia «67 17 =99 =98 -107 79
Pek)stan 42 " 147 222 209 333
Philippines - -245 =236 -154 -73 -6k
Republic of Korca 36 «20 69 31 246 88
Sri Lenka -51 3 3 30 5) . 56
Thei lend =62 - =100 =8 =95 =65
ASEAN 476 <15 -253 -92 100 229
Non=ASEAN =839 40 2 876 1,250 1Mo
11 Countries 1,375 75 589 785 1,35 1,640

sources: 1/ Oerived from Expert Group production estimates (table 14) less
domand cstimates (tablc HSJ

&/ Oerived from Expert Gr u 1979/80 production estimates (table 16) less
various demand estimates, i.e. §G = Expert Group, RE = least squares
exercise, HD and LD = respectively the highcst and lowest demand
estimatc made for cach country by all sources, Mggn = the mean of MWD
and LD for es-" country (table 12).

/Iskle 22.
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Yable 23, Supply-demand balances for phosphates in 11 ESCAP countrics estimated
in 1973/74 and cxpected in 1979/80, 1384/85 and 1985/90 on the basis of
1979/80 output, and new capacity nceded for selfesufficicncy

(in Y000 tons F,,OS)

W?ﬁapa }ty - neeﬁ;ﬁvr

ly=demand balances ~sufficienc

l973/7’"/'979/80'/|981+/85:{'111989/90!7 1980=8/4,85 15R5=8% /90 Daéade
Afghanistan -7 =23 =37 -5 b6 26 72
Bangladesh =Ll Y, -86 -155 107 87 194
Indla =325 «252  =1,193 «2,853 1,491 2,078 3,566
Indonesia -85 =192 -338 =54y b22 258 680
Iren =40 =81 =97 -113 121 20 14
Maleysia =37 -96 -13§ - 190 169 68 237
Pakistan =5k -106 ~207 =299 259 115 374
Philippines -3 =13 -86 -107 107 27 134
Rep. of Korea 37 =108 -188 «291 235 129 364
Sri Lanke =12 - =23 =55 29 ko 63
Thailand =4S - 104 -161 =250 ' 201 H1 312
ASEAN =170 =405 =720 -1,091 899 - L6h 1,363
Non=ASEAN =519 -623 -1,831 -3,824 2,288 2,493 4,781
Tota) -689 -1,028 -2,551 4,915 3,187 2,957 6,144

Sourges: 1/1973/74 supply-demand balances are derived from FAO production statistics
estimatcs (table 14) lcoss xpert Group demand estimatcs (table 13).

"$/Ocrived from Expert Group 1979/80 production estimates (table 16) less
demend cstimotes (tablc 13).

J/See noto _2/ to tule 22,

/1skls 24.
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Table 24. ASEAN supply-demand balonces for nitrogen assurning
various consumption levels and high and low rates
of Instellatior and utilization of production
facilities, 1980 ard 1985

(*000 tors N)

) . Low consunption  Medium cansunption High consumption
Balances -with: M‘? —T-E-———%—-Q 5 o) Mﬁ 3

(a) (v) (c)

and utilization:
Indonesia © 1,240 1,795 1,0fG 1,525 885 1,260
Malaysia =50 150 - =30 120 =100 an
Philippines =100 50 =185 =50 =270 =230
Singrapore - 200 - 200 - 200 )
Thailand =65 _1%0 - 020
ASEAN 1,015 2,345 720 1,890 425 1,440

RS @ (e) o
Indonesia 370 €55 190 3685 15 120
Malaysia =75 -135 =95 =15 , =115 =195
Philippines =120 -L10) =205 -380 =290 =520
Singapore - - - - - -
Thailand -80 =115 2200 20 =108 _=1€5
ASEAN 95 s =200 -310 =495 ~760

Notes: (1) Production: The plant development programmes yielding the high
and low production projections underlying the above balances are
described in paragraphs 162 and 1€3 of the text (chapter 7).

(2) Consumption: Table 12, with « = ->lations and rounding.

/Tnble 25,
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Table 25. ASEL! supply--demand balances for nitrogen assuming .
medium consumption projections erd with variable
Tnstallation and utilization rates ndopted for
self-sufficiency, 1780 nnd 1235

(1000 tons N)

- o — - -

Indonesin  Malaysia  Philippines Thailand  ASEAN

Medium consumption 1980 500 140 285 100 1,115

9
assunptions 1985 a15 210 Lén 160 1,773

(a) Subregional melf-sufficiency (one exanmple)

1980 Production 910 55 130 _20 1,115
8D Balance 320 -85 -155 -80 -
1985 Production 1,320 295 130 20 1,765
S-D Balance 385 85 ~330 -140

(b) National self-sufficiency where possible without surpluses

1980 Production 535 55 300 _20 1,010
S-D Balance ' Ls "85 B [ -30 -
1985 Production 975 230 425 .20 1,650
S-D Balance ko 20 -35 =140 -115

(¢) National self-sufficiency with surpluses if rccessary

1980 Production 635 295 295 260 1,485
S-D Balance ks 155 10 160 37C
1985 Production 1,175 2% 600 260 23330
$-D Balance 240 85 140 100 565

Note: The production figures are calculated variations on the high and low projections
used in table 24, with appropriate variations as described in paragraphs
166=1€9 of the text (chapter 7).

/Table 26,
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ztle 26. Procuction, canswition -nd su;olyeterimn?

Lbrlance estir tes for nitroges in sther
r8ien Countries, 1973/7& ot 1979/80

(r0nC tore 1)

1973/7% 1276730
Cn i 8?52/ Cn Pdn SDBZ/

Burna 39 43 g 78 ks-é/ =30
Canbodin 3 - -3 4 - -4
Chin: 3686 2230 =1Lk56 5820 5622 1983
Jepan 842 3038 2196. 887 3038 2151
Laos - - - - - -
Mongolia 1 - -] 1 - =]
Hepel 13 - -13 32 - =32
South Vietn n: 136 —_ =136 276 — =276
@ Other ESC/P AZ%0 33l 326 1098 8708 1610

11 stuﬂiedg/ 364¢ 2274 =1374 7028 2616 388

.11 3SCLP 8388 7590 =798 1412¢ 16324 2198
Nom=ESCAP F, Asin 456 453 -3 647 816 173
Middle Eaatg/ _lgg 336 alo 213 _liggy Ly

A1) Leds 8970 8579 =321 14982 17296

N
(=
[\oad

3ourge: DPerived fron TVL/&FL”. fﬁsyﬁitﬁ., (iporeisel), azvendix tetle b,
PPs 108«111, and from UN P Priority Project.
ﬂglgga‘j/ EDE = Sup;lyedci:nd belrnce, i,e, csti: ate! wroluction less
catinnte’ consunption,
b/ "11 Stulie?" arc tae countrier mieh the UNIDO/ESC..P
Priority Projcct concentrate!; - gxmert Group figsurcs
wre used lLere, from t-bles 11, 12,13, 1 and 16 above.
£y "Mictle Zast" excludles I.cn, leaving Iraq, Israel, Jordan,
wwoeit, Scudi Srubic, Syria nn! (ater,
5/ Thcse _roduetion figures could Le consider-hly understated,

/Table 27.
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g.27. Protuction, conswiptinn ‘nl sur-lyedenin .
Lilrnee cstiintes Tor ulos otes in cther
«si. .o comtries, 1673/74  ac 1579/8¢

(in 'o2D tons t:f305)

1973/74 a 1979/8¢C
n Fd: SDE--/ Cn Fén SD.‘?y

Burnea 11 - -11 21 - =21
Crbodis 1 - =1 1 - -]
Chinc 10G5 1019 14 1527 1514 =13
Jepen 734 8.8 94 756 842 76
Leos - - - - - -
Mongolin 2 - -2 3 - 3
Nepe1 1 - -l 2 - =2
South Vietnnn -8 -— -39 23 —_— =33
s Otrer ESC/P 1793 1047 5k 2375 2356 =19

11 stux’:ied!/ 1293 604 =089 2719 1691  =1028

.11 ESC.F 3086 2451 =535 5054 o4y =1G47
Hon=ESC..? B, .sis 212 233 21 314 348y 34
Middle Eust-o/ -3 247 192 87 326 439

Saurggs See tadle 26,
Notes: See notes to tuble 26,

/3onex 1I







Material consulted in the coursc of the Priority Frojcct includes the
publications and unpubl ished papers listed bcic:)w,:ﬁ F’;rﬂgbnvenlence', those - =
produced by or on behaif of __ESCAP,-Vthe FAO, UNIDO, TVA/IFDC, the World
Bank Group and the AP0 are grouped in the first six sections, with individual
authors in perentheses where appropriatc. FPapers of other organizations
or publishers comprise the final section. This Annex is inclwded for the

readers' convenience, although it is not an exhaustive list of all relevent

material available on chemical fertllixars.'z/

1. (Proposal by the Executive Sccretary) "Establishment of a World Fertilizer:
Fund', 197, '

2. (Statement by Permanent Representative of the Republic of Sri Lanks
to ACPR) "Establishment of a World Fertilizer Fund', May 1974,

3. {(Expert Group) "Report on a World Fertilizer Fund to the Executive
Secretary of ECAFE'', OES/WFF/3, 30 May i974.

b, "Follow=up action on the decisions and recommendations of the World
Food Conferencc', E/CN.1i/1207, 9 January 1975.

§. "A fertilizer supply programme as an ciement of the regional food securlty
schemc'' (Discussion paper), 12 February 1975. ‘

6. 3 ' Fel" il f
1, & June 1976.

/7.

1/ Papers gencrated at ESCAP in the Priority Project itself.arc not included
here; see pages 195~196 below.

&/ Among other libraries with comprehens ive collections, the reader is referred

particularly to the TVA Tcchnical Library, Muscle Shoals, Alabama.



articula
fermgrs, E/CN.11/SD/L.H, b Junc 1975.

i ial ) ﬂ! gnd the Pacific, 1978 'Rural Develop=
ment, the Small Farmer and lnstitutional Change'.

(H.C. Bos) ¢t al.s Rg .
- n, precparcd under the auspiccs of ECAFE on request of the
Asian Industrial Dcvelopment Council, AIDC (9)/1, New York, 1973.

(United Netions Tcam, led by G. Karsu): Reniongl Co=-operagion for ASEAN,
tondon, 1972.

(H. Hareng) 'Study of the Possibility of rroducing Nitrogenous Fertilizers
by Mcans of Electric Fower from thc Mekong Basin'', WRD/MKG/INF/L . 189,
1 July 1966.

(S.A. Miller) "The Production of Calcium Carbide, Fcrtilizers, Chemicals,
Plastics and Other Products based on Chcap Electricity, A Feasibility
Study'', WRD/MKG/INF/L.237, L4 May 1967.

(D.R. Workman) Mineral Resources of the r Mek i
A 3 T n .publ | Vig
Mineral Resources Development Series No. 39, 1972.

(Mekong)

Mm#!u_!_n to Uni ted Nations Industrlal *Ocvelopment Orgenization,
September 1974,

(Mckong) ''Potash'’, MKG/R.123, 31 Dccecmber i1974.

(Mekong) ''Proposed Study of Natural Resources for Fertiiizer Production
in the Rlparian Countries'', 12 June 1975. -

(0.R. Workman) '"Principal Potential Chcmical Uses of Minerals found in
the Evaporitc Deposlts of the Udon=Vientiane Ares, Thailand and Laos',
MG/27, 22 August 1975.

(Mekong) "Use of Potassium Fertilizers in Tropical and subtropical
Agriculture, with special refecrence to Southeast Asla'', MKG/28,
10 September 1975.




3.

b,

6.
7.

9.

10.

",
12.
13.
L]

15.
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2. Food and Agricylturc Organization of %Eg United Nations (FAO),
including Commitige on Fertilizer (COF), interpational Fert:]igz:
Supply Scheme Indystry Advis ¢ j

(COF) '"Revicw of Current Market St tuetion, Trends and Prospects for Ferti-
l1zer Supplics and Prices'", First session, AGS:F/74/2, June 1974,

(COF) 'Review on Avallebility and fricces of Raw Materials in Finished
- Fertilizers in Selected Regions in order to Determinc the Implications
of Long=term Trends for Developing Countries", AGS:F/74/L, June 1974,

(COF) '"Report of the First Session of the Commission on Fertilizers',
CL 63/2 Sup. 1, July 1974,

(COF) 'Review of Current Situation and Short=term Outlook', Sccond session,
AGS:F/75/2, April 1975.

(CoF) ""Summary Report on the FAO/SIDA Expert Consultation on Organic
Materials as Fertilizers'', AGS:F/75/3, March 1975.

(COF) '"Fertilizer Statistics'’, Sccond scssion, AGS:F/75/4, Merch 1975,

(COF) 'Longer-term Fertilizer Supply/Demand Fosition and Elements of a
World Fertilizer Policy", AGS:F/75/7, May 197S.

(COF) "Report of the Second Session of the Commission on Fertilizcrs',
CL 66/8, dune 1975.

(lFSS) ""Progress Report on the intcrnational Fertilizer Supply Scheme'',
€/CONF.65/7, 3 November 1974,

(COF) '"Report on intcrnationai Fertilizer Supply Scheme', AGS:F/758/5,
April 1975, and AGS:F/75/5.Sup.1, 30 May 1975.

(VFSS) Fgrtilizer Supply Shortfall Assessment, Bangladgsh, September 1974.

(IFSS) Fertilizcr Supply Shortfall A ont, India, September 1974,

(V/FSS) Fgrtilizer Supply Shortfall Assessment, Sri Lanka, September 1974,

(IFSS) P:Oﬂ:gl! Rgport on the International Fertilizer Supoly Scheme (1FSS),
0 February 1975.

(IFSS) Fertili P for Afri r

/16,

Il
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16.

17.

18.
19.

20,

21,

22.

23.
2h,
25.

26'
27.

28.
29.
30,
3.

3.
1.

W,

3.
36.

- 182 -

Pro i book, vol. 26, 1972,

Annyel Fertilizer Roviey 1973, Moy 1974,

Apnual Fortiii-or Reyiew 1974, May 1975,

(UN Wortd Food Conference) /gs.osmert of the World Feod Situation Present

and Future, 5=16 dovember 1374, Rone.
(UN World Food Confercrice) The Werld Food Problem Proposals for National
' and International Acticn, 5=1% November 1974, Rome.

(UN Wor1d Fcod Conferecnce) V. Resolytions Adopted by the Confgrenge:
Resoclution |, Cbjectives and stratcgies of food production.

"Statistical Tables', April 1975.

(J.W. Couston) "Recent Trends of World Fertillizer Market'', 1974, Tokyo,

(J.N. Couston) "Duty Trip to Cairc'’, 19«21 December 197h.

mmﬁumgmmmwmm.
vol, 24, no. &, April 1978,

Minutes, Informal Working Grcup on FAC Support to IFAD, May 21, 197§,

(Task Forcc on Fortilizers) Dirgetor Gengral's Byllgtin, No. 75/20,
7 July 1975,

Eertiliger Credit and Cash Pilot Schemes, AGL:FFHC/70/5, March 1970. _

"Draft Proposal for the Esteblishment of a Fertilizer Data Centre'',

(UNDP) '"Latin-Amcrican Multinational Fertilizer Scheme'', RLA/75/01h,

(Denis M. Mylonas) Fertilizer LEQ!N!SEQD: Soils Bulletin, No. 20, Rome,
1973; FIAC reprint, 1974,

(FIAC) General Instructions for the Ficld Programme, F.P.3, Rome, 1972.

(F1AC) » Rome, 1973,

(FIAC) Eg Fipane dact A of Fertill ,
Rome, 1970,

(FIAC) $ydan Country Report, Rome, 1974.

(FIAC) Eergiliger Situetion in Thailand with Emphagis on the Economics of
Fortiliger Usg, Rome, 1974,

/37.
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(FIAC) Fertiligcr Programme in Lotin America, 1973.
(FIAC)

for Improving Fortiligor Marketing and Credit Systems
in Q v;!ogung Coungrics, Pruliminary conclusions of & comparative
enalysis of fertilizcr markcting systems in selected countrics,
Rome 1974,

(F1AC) (Asia ‘and Europe),

omé, July 1973,

(FIAC) Cogc Studigs on Fertilizer Markcting and Credit (Africa end America),
November 1972.

ag___mea on_the World Femuﬂ_un.&mn_n.ubs
T and E A

cchnical Papcrs, December 14«15, 1973, New Dclhi,

(FAl) FAL-FAQ Seminar 1974 on Optimising Agricyl tural Pro

imi Avai ili f Fertiligers, Technical Papers and Proceedings,
December 13-14, 1974, New Dcihi.

(Chong=Yeong Lee) "Fecrtilizer Morketing for Small Farmers in Asian Countrics =
Institutional Aspects'', Bangkok, dunc 197S.




10,

2.

b,

- |84 -

3. Unitcd Nations Industrial Dcvclopment COrganigation SUNEDOI

Fgrtilizer Manyal, New York, 1967.

Review of World Producticn, Consumption _and intcrnational Trede in
Fortiligers with iroj ctiony to 1975 aid 1980, 10/WG.99/k, & August 1571,

Reeent Developments in the Fertilizer Indystry, Seccnd Inturregional
Fertilizer Symposium, Kiev and New Delhi, 21 September to 13 October 1971,

Fertilizer Production in the World from 171 to 1980, UNIDG/ITD 218.

(keymond Ewcl1) '"Nced for Morc Furtilizer Plants in the Philippines',
UNIDO/1TD.230, 7 December 1973.

Reducing Fertilizer Costs, Fertiliger Indystry Series, Monograph No. 7,
1974, : o

of Fertiliger Facilities, fart Il - Asia, ESCAP region,
uunpozn%% 272. “ -

(Raymond Ewell) World vlan of Action Fertilizer Industry, 17 Dccember 1974,

%gg[gfgtion and Plan of Actior on Industrial Development and Co-operation
Lima) - Synoptic Table, 19/8/C.3/34, 13 January 1975, and Adderndum |
(Extract from paper submitted by the Delcgation of China), I10/B/C.3/34/Add.1,
17 January 1975.

Fertilizer lrdustry: Present Situation and Prospects for Development
Intgrnational Co-opgration, 16 January 1575, and Add.2, 1D/B/C.3/35/
Rev.1/Add.2, 12 Fcb. 1975.

(R.P. Cook and V. Rao Vangala) A 5tud . Es f Ni

Egrtiliger Production in Developing Countrics, UNIDO/1TD.327, 19 March 1975.

Follow=up cf the Decisions and Recommendations of the Second Gencral
Conference of the Unitcd Nations Industrial Development Organization,
10/8/155, 17 April 1975 and 10/B/RES.LS(1X), 1 May 1975.

(M.C. Verghes: & Myint Maung) "UNIDC's Experience in Assisting Developing
Countries in Making Organic Fcrtilizers (Compost) From Houschold Wastes''.

(FAl) Papcrs presented to the UNIDO/FAI Interregional Meeting on Safety in

the Design and Operetion of Ammonia Plants, New Delhi, 20-24 January
1976.

/4.




6.
7.
8.
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L. JYgnnessee Valley Authority (TVA)/National Fg[; lizer
Development Centcr NFDC [international Fertiliger
Development Center | [:

igg;h_!_egnam's Fertilizer sftuation and Alternatives for Production,
gust 1971.

World Fertiliger Market Review apd OQutlock, March 1974,
Expansion cf the Fertilizer Industry i the rhilippings, May 1974,

lopmgnt cof the "hosphate and Nitrogen Fertiliger

lngyggrues in _Indongsia, December 1974,

(Peul J. Stengel) ''Current and Future Patterns of Production and Agronomic
Suitebility of Major Fortilizers soon tu be used in World Agriculture'
(Abstrect) .

Ag Appraisal of the Fortilizer Merket and Trends In Asia, June 1975,
Fertiliger Abstracts, Vol. 8, No. 7, July 1975.

(Owen W. Livingstone, Thomas H. Faster and Paul J. Stangel) ""The Potential
for Regional Ccllaberation in Fertilizer = the Case of the ASEAN Group'',
preliminary draft, November 1375,

TVA Fertilizer Publicaticns 1970-75 (bibliography), abstract.

/5.



9.

10.

1.

12.

1%,
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S. International Bank for Reconstruction and Uevelopment (including
CETYL_and UNINO/FAO/World B.nk orking Group)

Suggested Definitions of Words Commonly Used in _the Field of
Fertilizers, March 5, 1975,

Appraisal of Multan Fertilizer fxpansion Project, Pakistar;
Revort No, 273.P.X, Anril 2, 1074

Appraisal of IFFCC Fertilicer Profect, Indiag Report No, 5%1=1IN,
December O, 107,

iprraimal of fSccond Pertilizer “yprmsion roiect - Pusri ITI,
ndonesi-; Report No. TPTIINY, Februnry U, 1075,

Fortilizer Requircments of Meveloping Countries, Report No. Lb%,
Mhy 15, 197L.

(W.F. Sheldrick »nd 4. “tier) Fertilizer Requirements of Developing Countries =

Revised Outlook in 1975, Report Ho. ®30, July 1975.

(Helen Hughes nnd Scott Penrson) FPrincip-1 Issues F~cing the }»J_q_rl__dv_. Fertilizer
Economy, Fertilizer Seminar, Princeton, New Jersey, o325 My, iR
March 1975,

"Projections of Foodgrnin Production, Imports nnd Consumptien:
Philippines, Indonesis and Thailand", mimeo., .lpril 1975.

(W.F. Sheldrick) Regional Plan for Fertilizer Industry Development in
T south_Enst fsin: —

(A. Meeraus, J. Bisschop, D. @aplin nnd A. Stoutjesdijk) '"'Regional Investment
Planning: The Gzse of the Southeast Asian Fertilizer Industry",
preliminary draft, mimeo., October 1975.

(Development Research Centre with Fertilizer Unit and TVA/IFDC) Summary of
above, mimeo.

(CGFPI) Arrangements for First Meeting of the Consult~tive Group on Food
Production and Investricent in Developing Countries, FPI/75/1,

(CGFPI) Investment Needs for Fertilizer Production and Distribution Systems
in Developing Countrics, FP1/75/ (h). -

/b,



10,

11,

12.

13,

b,

(:a

(Bong Kyu, Choo)

Asian Productivity Orpaniz=tion (4P0)

Project lotificntion ({ymposium on Interrelstionship Between
Agriculturrl Input Industry 'md Jdericulture, Tokyo),

2f November -~ 2 Dgcember 197V,

Topical Outline for Countrv D-per (ttacherment).

"The Current Feortilizer fitaation nd Qutlook in Korea",

Country Prper - Hong ¥onp, Asgriculture ~nd Fisheries Department ,
Hong Kong.

(Syed Neseer Ahmed) Country Poper - Pakistan (Fertilizers).

(L.C. Hei)

Country Report - Reputlic of China

(Jamrush Intachaisri and Zomnuk Praiithavanii) Country Report - Thailand,

(Ho Fuang Sang)

(Chujiro Ozoki)

Connt;;[.fgpg_r__— Republic of Viet-Nam,

- —

"Production, Consumntior and Price on Fertilizer in APO Member
Countries", ZYT /I/74, :

(H.R. von Uexkllll) "Ertern=l Trnde Problems for Fertilizer »nd Food Grains,

(Wm, V. Chadwick)

(J.C. Engibous)

(Dear. R. Gidney)

SYP/1/7!.
"Today's World Phosphate Gitun~tior", November 27,y 1974,

"Possible Effects of Fertilizer Chortages on Foo# Grains
Production", Noverber 2%, 1974,

"Current Fertilizer Situation and Outlook'", November 1974,

:T;}Jq!_n@.r-‘y_gf_rggg}ggfl: Tovric I: "Reeent Trends in World

Fertilizer Morket" (M, J.4. Couston); Topic II: "Impact of

the fneryy Crisis and Other Frctors on the Fertilizer Manufacture"
(Faul J. Stangel)s Topic III: "Impact of Supply Shortnge rind

High Prices on Fertilizer Mstribution and Consumption'" (C, Ozaki):
Topic IV: "pPossible Effects of Fertilizer Shortages on Food
Grains Production” (J.t. Erngibous)y Topic V: "Extern:l Tr-de
Problems for Fortilizer and Food Grains" (H.R. von Uexkiill).

15. (Herdt and Barker) "Possible Effects of the Fertilizer Shortage on Rice

Production in Asian Countries'; Paper No. 74-23, presented at

the /sian Productivity Organization Symposium on Interrelationship
between iAgriculture Inputs, Industry snd Agriculture, Tokyo,
Japan, 26 November - 2 December, 1074,

/7.




10.

1.

12,

13.

.

16.

7.

18.

19.

- |88 -

7. 0ingrs

(Australian Tariff Board) Mitrogenous Fortilizers (Interim Report:
Industrial Chemicals and Synthetic Resins = Review) and (Dumping
and Subsidies Act), 22 June 1970, Canberra, 27 Junc 1973,

(Industries Assistance Commission) Hitrogenous Fertiiizers, report, AGPS,
Canberra, July 1974.

(Industries Assistance Commission) Supcrphosphate, Interim heport, AGPS,
Canberra, 31 July 1275.

(hustralian Government) "The trospecte of an Austraiian Fertilizer Export
Trade', mine> with slides.

(Australian Fertilizers Limited) The Fertiliger Story.

(Australian Fertiiizers Ltd) 35ih Annual Report 1974, J.8. Waldegrave Pty.
Ltd.

(Australian Fertilizers Ltd) Fertiliger Hapdbook, Revised Edition 1974,
J.B. Waldegrave Pty.,Ltd.

(Queens land Fhosphate Ltd) '"Chairman's Address 137%', mimeo.

(N2 Ministry of fgriculture and Fisheries Economics Division) isg_&]m_q_l
Regview of Fertilizers in New Zcaland, 1972-73, Weiiington, 1974,

(New 2ealand Embassy, Bangkok) Note on Fertiliger Situation in_New Zealand,
June 1975.

(National Business Review) '"Australia looms as soie fertilizer source'',
Wellington, October 23, 1974,

(New Zealand Farmer) Guide to Bulk Fertilizers (supplement), Wellington,
27 February 1975.

(US Dept. of Agricul ture-Economic Research Service) 1978 Fertiliger Sigystion,
December 1974.

(US Dept. of Agriculture -Agricultural Stabilization and Conservation Servicc)
, April 1975,

(USAID) ing Fe jze sidies i ing Countri
paper no. 30, 1975.

, Discussion
(108 News) 'While Fertilizer Demand Grows, Production also Increases'' in
Vol. 1, No. 5, Cctober 1574, '

(Dangkok Post) 'Sol invites applications for new fertilizer plant'', November

1975.

(8irendra Lal Seha) Untapped Sources of Fertilizer, Yojana, Planning
Commission, New Delhi, 1 January 1975.

(I1SMA) This is ISMA, Watmoughs Limited, London, and Papers Presented at
the ISMA Open Meeting, Tenerifc, 15 May 1974,

/20.

N




20,

21,

22,

23,

24,

25.

26,

27,

28.

29.
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(British Sulphur Corporation) iont'1ly Frice Reports (various),

(OECD, Develovment Centre) Fertilizer Mprly and Demand 4n QT Countries,
frends " 2nd TTosmects
CLTLA(L) 7,

B e

y ‘epterer 17N TRy,

(OECD, Development Centre) The Role: of 1'.%(;_}';‘gxrtil]'.::er._.I.n.d_ustrv in the lliddle
Fast Znd Tortl frier, Teminar or Fertilizer upplies
i the Tew “HeTey Porsvective:  Dpaft unmrry Record,
CN/ELO(h e 0 20 Noyenher 1074

(IMF: D. Ridler and . Tarapore) ''Imvorts of Fertilizers by Taveloping
Countries, restricted mimeo., .pril 1974,

(Aminul Huq) Foertilizer Industry in Bangladesh and xport

- . e e et o o —

Potenti=l, RGE L-cea, “ugnst 1975,

(Bruee F. Johnson and Peter Kilby) Agriculture and Structurnl Transformation,
Oxford, 1975,

(D.M. Rodrigo) "Response of Rice to Phosphorus Fertilizers."

(D.M. Rodrigo) "The Fertilizer Shortage - What Can Be Done About
It Loenl Substitutes for Imported Fortilizers,
Supplements and Cultural Practices in Rice
Cultivation.”

(D.M. Rodrigo) "Report on the Study Tour of Some of the More
Important Rice Growing Regions of /gia and the Enst"
(7 January to 17 February 19¢5), Ceylon,

(D.M. Rodrige; S.L. Amarasiri snd o, Nagarajah) "Some Aspects of Mineral
Nutrition in Multiple Cropping Systems."

(C. Sahai, A.N. Kulkarnt and Kumari ©.K, Talrsr) Fertilicer Statisties, 10th

edition, Fertilizer ‘ssocirtion of Tndi=, December,
1074

(N. Atanasiu) "Losses of Nutriente Under Different Arroclimetic
Conditions." (ibstract)

(N.N. Goswami» and M.C. Sarkar) "Nutrient l.osses from S0ils « Mechanisms =nd
Mognitude and Weys to Minise Them." (Abstrnnt)

(i. Singh) "Time 2rnd Method of Fertili.er Avplieation Under
Limited Availanilitv." /bstract)

(H. Kick) ""Balanced Fertilir~tion - Confert, Utilitv and
Limitrtions." (.bstract)

(J.J. Patel) "Gobargas Flant - Fuel and Manure from Organic
Wastes.”"” (.ibstract)

(M.L. Dewan and J.H. Dongnle) '"Composting of Urban and Rural Wastes."
(ibstract)

/37.
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(G.J. Monanrao and R.H. Siddiqi) "Sewnge as n Source of Manure,® (\bstract)

(W. Flaig)

(G. Kemmler)

(Namhee Chemical Corp.)

(Rufino M. Abad)

"Use of Controlled Relesse Fertilizers =nd

Nitrification Inhibitors - Prospects and Prohlers,"
(Abstract)

"Balanced Manuring, Concept for Increased "tilizstion
of Nutrients Under Limited Availability of Fertilizer
- With "peci~l Reference to Potngh . (Ahstra.:t)

Seventh Fortilizer Complex, project summary an-
and cor;oratc financial statements, Seoul, January
1975.

"Philippine Fersilizer Situation', Fertilizer Industry
hwuthority, Manila, June 1974,

(Thai Ministry of Agriculture and Coecperatives) Problems on “rices of Chemicel

(Brunci LNG)

Fertilizers and Policics to Assist Farmers (In Thai),
Bangkok, February 1975.

Brunci LNG

/Annex 111 .
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Annex 1ii. Report on the Priority Project

The UNIDO/ESCAP Priority Froject ~n Regional Cosopcration in Chemical
Fertilizer Production and Distribution occurred during 1975, funded by the
UN Development Programme as RAS/74/0L5. This Rcport covers its authority,
ob)cc;ives, formulation, funding for exczution, and executed activities;
it”éiso lists documents prepared, project participants, and éersons visited
on country missions.

Legiglative Authority. The Thirticth Sussion of the Econcmic and Social
Commission for Asia end the Pacific in March 1974 named food as & priority
axoa for its Secrctariat's work programme, expanded the zllocation of resources
for 1974 and 1975, to Project No. 1A2; 7-0.3, Development of regional co-
operation schemes for agricultural products and requisites, and specified two
actinties concerning the latter: ' ) 3

-(8) Regional revicw and analysis on decmand and supply of agricul tural
requisites and asscssmcnt of futurc requiremont and availability :
of these requisites;

(b) ldentification of possiblc methods of regional co-operation on 1

selected agricultural requisites, c.g. fertilizers and pesticides,

Accordingly, the revised ESCAP Programme of Work and Priorities for 1975-77
was subsequently approved with the inclusion of a priority project in regional
co=operation in chemical fertilizer production and distribution, rcnumbercd
as activity 5(iv) in Programme 01.

P t ti * The long=term objectives of the present priority project
are to provide a common forum for oil-exporting and fertilizer-deficit countries
in the region to work out mutuaily advantageous production-cum=trade arrange-
ments for better utilization of existing installed capacity and for increased
fertilizer production and supplics within the developing countrics of the
region. The immediate objectives are to (i) assist the countries of the region
in the fuller utilization of their cxisting capacity for fertilizer production
and distribution, (ii) determine thc will of the regional member countries

to form co-operative venturcs in thc production and distribution of chemical
fertilizer, and (iii) establish the will of the ESCAP member countries through
agreemcnt arrived at in intergovernmental mectings.

/Ermy)ation:
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Formylation: In the period between the 30th scssion of ESCAP and the

World Food Conference in November 1974 much of the ESCAP sccrctariat's work
In the ficld of fertilizers was concerncd with implementation of the sesslon's
Resolution 142 concerning the cstablishment of a World Fertilizer Fund which
was subsequently incorporated into the International Fund for Agricul tural
Development. Simultancously, howevcr, the ESCAP Task Force on Fertilizer-‘v
formulated a detalled project tc fulfill *hc Commission's requirement of work
on demand, supply and co-operation within the rcgion. This was drafted

In July/August 1974, and by November it had becen commented on by UN1DO,
revised, budgcted at $US 43,240 and submitted by ESCAP to the UNDP for
funding as RAS/74/045. Prcparatory work which did not require extra=budgetary
assistance commenced Immcdliately within the ESCAP secretariat.

Eunding for execytjon: The UNDP gave consideration to appropriate executing

arrangements for the priority project, and appointed UNIDO accordingly.

On 14 March 1975 the project was approved for execution by UNIDO In co=operation
wlth ESCAP, and 2 (UNIDO) project menager was appolnted to direct activities,
initially from Vienna. Consultations betwcen UNIDO and ESCAP had been held

In February in New Delhi to further amend the project document on the basis

of 2 reviscd UNIDO draft, to increase its budget to $US 66,500, and to agree L
on Its scheduie of activities.

Exacuted octivitics: The project was divided into nine tasks, the first

elght of which have been implementcd as follows:

1. The ldentification and recruitment of consultants and the invitation to
selected ESCAP member Governments to assist in gethering deta were conducted in
Bangkok during December 1974 and January 1975. Aftcr the project had been
formally approved in March further consultants were recruited in Vienns.

2. A Preparatory Paper was draftcd by project consultants and the project
manager for ESCAP In Bangkok from 20 January to 12 March, and wes later comple~
mentcd by 8 questlonnalre prepared In Vienna.

3. Misslons to & sclectlon of developing ESCAP countrics were made to col lect
data and exsmine the feasibility of regional arrangements for chemical fertili-
zer production and distribution. Mission "A', to the Recpublic of Korea, Hong
Kong, 8runei, the Phllippines, Indonesia, Singapore, Malaysia and Thailand,
was conducted from 20 Aprll to 15 May by Mr. G. Kansu, joincd for the last

/three
1/ Now the ESCAP Task Force on Fertilizers and Agricul tural Chemicals,
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three countrics by Mr. R. Vangala. Mission '"B" vas conducted from 29 April
to 2 June in Afghanistan, Pakistan, India, Sri Lanka, Bangladesh and fran
by Messrs S.R. Panfil (project manager) and F.J.E. Van Diecrendonck.

L. As delays had occurrcd in thc commencement of the twe ficld missions, the
task of joint-discussions in Bangkok between their perticipants had to be
contractcd and combincd with the following task. However, papers (A1, A2, BI,
B2) werc prepared on cach of thc missions and supplementary papers (A3, L)
were added to those covcring the Southcast Fsian subrcgion. /it this time also,
a progress rcport was madc to an ESCAP intergovernmental mcctingz/convcned to
discuss the implementation of projects identificd by the Asian Industrial

Syrvey for R-gional Co-gpgration. An ''action group'' on fertilizers and pesticides

was formed by several Southeast Asian governments at this mecting.

5. Durlng Junc, the project tcam, now consisting of two consuitants and the proe=
ject managers, made prcparations for an Expcrt Group Mceting on the Priorlty
Project. Thesc included the drafting of a summary paper (S) which brought together
the material preparcd by cach mission and subjected it to further analysis. An
Introductery paper (0) was also prepared to cover the 1973/74 "fertilizer crisis"

and International activities in the ficld.

6. The Expert Group met in Bangkok from 30 dune to 5 duly to conslder the
material which had been brdhght together, tap the cxpericnce of the individual
experts, and jointly draft a rcport indicating the scope for reglonal co-

6peration, largely in terms of anticipatcd supply~demand balances.

7. Immcediately following the meeting, the Expert Group Rcport was finalized,
processed and made availablc for the information of interested parties,

including ESCAP member Governments at thc August mecting of the Committee

on Agriculture and the November mectling of the Committec on industry, Housing

and Technology. Both committecs called for further work, especially on aspects
pertalning to regional co-opcration. Mcanwhilc the work of the project tecam

in carly July included also the precparation of a first draft of a UNIDO/ESCAP
paper which later was reviscd to hccome part of thce document to which this Report
Is annexed. Thls July draft was a more dctailed treatment of the analysis and
proposals in the Expert Group Report, and was uscd as a discussion document for

the following project task.
/8.

2/ Meeting of Top Planners and Govermnment Executlives, Entreprencurs and Repre=-
sentatives of Financlal Institutlons, at Bangkok, Thalland from to 1975,

N
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8. A further country mission '"C!'', this timc mainly to dcveloped countrics
with fertilizcr export industri<s and to intcrnational institutions concerned
with financial and technical assistancc, was conducted in July//iugust by
Messrs M.C. Verghese of UNIDO and R. Hirono of ESCAP. A paper (C) was
subscquently preparcd in Bangkok tc report on the mission and scrve as an
Input to the revision of the UNIDC/ESCAF Paper.

Ba, Mecanwhile the projcct manager for ESCAP prepared a further input paper (E)
to expand the scope of the project's analysis by taking morc arcount of
economic considerations, the scopc for subregional arrengemcnts to co-ordinatc

production pians and tradc, and necw data availablc sincc mid=1975.

9. The finai task wes to have bcen an ad hoc intergovernmental Mecting on

the scope for regional co~opcration in chemicei fertilizers among ESCAP member
countries. During thce course of the project it was decided to postpone such

a meeting until specific and detailed proposals wouid be rcady for consideration

and implementation, and to submit thc more general results of the project

to member Governmcnts through cther fora in the meantime. Accordingly, ’
proposals were presented in draft form throngh the Expert Group Report (UNIDO/

ESCAP DP/CFPD/2) to the ESCAP Committues on Agriculturc (Jakarta, August §978)
and on Industry, Mousing and Technology (Bangkok, Nogembor i975). The joint=

agency papcr Regional Co-operation_in Chemical Fertilizers (UNIDO/ESCAP
DP/CFPD/3) to which this Rcport is anncxed, was draftcd in Bangkok in Dccember,

N

endorsed by both agencics in January, and distributed tc member Governments
as weil as international agencics and rescarch institutions concerncd with the

subject. Mcanwhile the paper's Summary and Rccommendations (E/CN.11/L.422/1NF)

was prepared for the information of thc XXXlind Commission Scssion (Bangkok,

March 1976) and provided to an Intcrgovernmental Mccting on Agro and Aliied
Industries (Bangkok, Fcbruary 1976) and thc second mecting of the Consuitative
Group on Food Production and Investment in Dcveloping Countries (Washington, D.C.,
Fcbruary 13976) .

Foliow= ign: The UNIDO Secretariat has alrecady commenced the formulation
of country and regional projects designed to impiement sevcral of the 24 Recom=
mendations made in the UNIDO/ESCAP paper. For its part, the ESCAP Sccretariat
has launched or is participating in projects concerned with domestic distribue
tion and utilization of chemical fertilizers, and has proposcd the aliocation

of several man-months of staff time and the acquisition of extra=budgetary.

/finance
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financc in 1976/77 to caable further woik to be: done on production, trade and
regional. co=operation. It is 2nticipated that ESCAP member Governments at

the XXXlind Session will endorsc the paper's recomnendations, indicate prio=
ritics among them, an! direct the Ecocutier Seerctary to initiate or co~opcrate
in appropriatc projcets to imnlement them. |t viould be appropriate for an

24 hec Intergovernment Hecting to bde cenvened 1ater in 1976 tc review progress
on this implementation and to Formalize the wsteblishment »f those of the
proposcd institvtion” ard programmes .k ray nave heen made ready for

substantive pariicipation by groups of memdeir Governments.

Doguments prepered:  Apart from procedural reports,; the following documents

werc prepared during the course of the Priority Project:

P : Prcparatorv Paper on ESCAP Regional Co-operation on Chemlcal
Fertilizer Production and Trade; G. Kansu and T. Darden; mimeo,
March 1375.

0 t General Intrcductory Considerations and Priority Project Arrange=
ments; C..t.A, Draper and $.R. Panfil; mimeo, Junc 1975,

Al and 11 ; Over-all Review of the Fertilizer indrstr, and Country Notes
in Some Selected ESCAP Covntrics: “he Republic of Korea, the
Phitippines, indoncsia, Singaporc, Malaysia, Yhailand, Brunei

and the territory of Hong Kong; 6. Karsu. mimeo, Junc 1975,
Al + Production, Corstiuction and Utilization of Fertilizer Manufacturing

Facilitics in Southcast Asie; N, Yongaia, mimeo, June 1975.

AV * Analyticel Naview of Consumptior wng Pioduction Forecasts for
Selected ESCAF Couv it ies in Southeast Asiz; H.C. Raghublr;

mimeo, Jirne 1976,

B.] and Il : Status of t'c Fertilize: .ndustry and Country Notes in Some
Selacted ESCAP Countrics: Afghaniston, bangiad.sh, India, Iren,
Pakistan and Sri Lanks: F.J.E. vans Dierendonck and S.R. Panfil;

nimeo, iune 1975.

S * Summary of Findings, Conciuvsions and Recommondaiions on Regional
Cooperation among ESCA” Countrics 1n Fertillzer Production and
Distribution: S,R. Panfi®, H.C. Ragrubir. F.J.E. van Dierendonck

and C..!\A. Drapcr, mineo, .'unc 1975.

/6
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Report of the Expert Group on Regional Co-operation in Chemical
Fertilizer Production and Distribution; mimeo, July 1978.

First Draft of UNIDO/ESCAP Paper on the Chemical Fertilizer
Situation end Outlook in ESCAP Countries, inciuding Proposals
for Regional and Subrcgional Co-operation; authors as for paper
S, mimeo, July i975. )

Subregional Economic Co-operation in Chemical Fertilizer;
C.J.A. Draper; mimco, December §i975.

Report of Mission ''C''; R, Mirono and M.C. Verghese; mimeco,
December 1975.

Regional Co=operation in Chemical Fertilizer; UNIDO/ESCAP
DP/CFPD/3; mimeo, January 1476,

Summary and Recommendations; E/CN.11/L.b22/iNF; mimeo, dJanuary
1976.

2rolect pergonnel: The following agency staff and consultants contributed
to the work of the project:

1.

R. Mirono

C.J.A. Oraper (proicct meno-

a | 1€ $:
L)

N.C. Verghese : Chief, Fertilizer, Pesticides and

Pctrochemical Industriecs Section
Industrial Opcrations Division

UN industrial Development Organization
Vienna

$.R. Ponfi) (project menager

for UNIDO) : Interrcgional Advisor, Fertilizer,
Pesticides and Pctrochemical Industriecs
Section
UNIDO, Vienns

Coordinator, ESCAP Task Force on Fertiligers
and Agricul tural Chemicals and Chief,
Development P'enning Division

UN Economic and Social Commission for

Asia and the Pacific, Bangkok

ger for ESCAP

Consuitant Economist
Devc lopment Planning Division
ESCAP, Bangkok.

/2.
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2. Meip pssociated god gdministrative agency staff:

C. Releti : Fertilizer, Pesticides and
Petrochemical Industrics Section
UNIDO, Vienna

M.A. Siddiqui ¢ Chicf, Section for Asia & the Far East
Technical Co-operation Division
UNIDO, Vienna

S. Shimade ¢ Programmc Management Officer
Section for Asia and the Far East,
Technical Co-opcration Division,
UNIDO -

K. Ascimenn ¢ Senior industrial Field Advisor

UNDP/UNI DO, Bangkok

J.M, Von der Most Chicf, Technical Co-operation Unit,

ESCAP, Bangkok

-

3. J alysis:
T. Darden ¢ United States; 1§ Jdan. = |5 April 1975
F.d.E. ven Dlercadonck :  Nethcrlands; 10 April = 12 July 1975
6. Kensu . UN Conference on Trade and Dovolopmenf.

Genevn; 18 Feb. - 18 May 1975
India; 20 May ~ 12 July 1975

West Germony; 1 = 31 May 1978

H.C. Raghubir

R. Vangela

b, Lxpert Group mesbers:

R. Ewel) : Profcssor of Chemical Engineering,
University of New York .at Buffalo,
United Steces

A, Hug t Deputy Chief, Industries Division,
Planning Commission, Bangladesh

N. Kensil : Dircctorate=General of Chemical
Industry, Ocpartment of Industry,
Indoncsia

€. Ozekl : Rcscarch Advisor, International
Development Cuntre of Japen, Japan

N. Stenge! ! Markcting Consultant, United States

I. Salcedro ¢ Director, Board of Investments,

The Philippincs
/A. Show Nawas
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¢

A. Shaw Nawas

hairman, Wationai Design & industrial

Scrvices Corporation, Pakistan

0.H. Parish (observcr) : Regional Leader, FAQ Fortilizer
Programme, Bangkok

1.G. Jhingran (observer) : HMenaging-Dircctor, Rajasthan Statc
Mincral & Mincs Corporation, India.

5. Othcr United Nations agency staff, advisors and consultants whose
contributions to thc work of the project arc particulerly eppreciated

include: §.A. McDougall (ESCAP)

s A. van Vollenhoven (ESCAP),

J. C. VWilliams (ESCAP)yR. Lalkaka (ESCAF and H.A. El-Sharawy (UNIDO,

Bangkok)

Pgrsons visited: The following official

s of ESCAP member and other Govcrnments,

International agencics and thce privatc scctor kindly made thcir time available

to 8ssist thc country missions conducted in the coursc of the projcct:

Afghanistan: Mcssrs. M./, Zamen (Presidcnt, Planning Dcpartment,

Ministry of Mines and industry);
of Planning); M.N. Jalal (Presi

A.A. Farogh (Deputy Minister, Ministry
dent of tvaluation, Ministry of

Agriculturc, Extension Decpartment); Salam (President of the ffghan

Fertilizer Company); M.A. Hclal

y (Commerciai Vicoe-President,

Afghan Fertilizer Company); Dustcr (Dircctor, Afghan Agrictltural

Dcvelopment Bank) .

Australia: Messrs. Hutton (Director, Economic Organization Branch,
Economic Relations Division, Dcpartment of Forcign Affairs); Michael
Brown (Economic Organizations Branch, do.): Mikc Morris {Policy
Development and Planning Branch, Australian Develiopment Assistance

Agency, do.); N.C. Currie (Secr

ctary, Department of Manufacturing

Industry); Allan Nichols (Dircctor, Chemicais and Plastics Branch,
do.); Ivan Donaldson (Assistant Director, Chemicals and Plastics
Branch, do.); Tony Ncwcll (Farm Services Section, Department of
Agriculture); Alan Dekker (Farm Scrvices Scetion, do.); William

’

Ricketts (First /issistant Secrctary, Mincrels Policy Division, Depart-
ment of Mincrals and Energy); Ncal Davies (Assistant Sccretary,

Export Control Division, do.);
Minerals Policy Division, do.);

R.P. Maxwell (Assistant Secrctary,
John Donne!ly (Minerals Policy Division,

do.); Hugh G. McConncll (Assistant Sccretary, Grants Administration,

Department of Primary Industry);

Keith Satchweli (Guneral Manager,

Australian Fertilizers Limited N. Sydncy); M.E. Pcdemont (Operations
Manager, do.); R. Gordon Jackson (Gencral Managcr and Chairman of
the Industrial Policy Committec, Commonwcalth Govcrnment of Australia,

Canberra, CSR Limited Sydney);

Rodncy T. Pearse (New Business Division, do.)

/8angladesh:

!



adcsh: Mcssrs. Aminul Huq (Deputy Chicf, Industrics Division,
Planning Commission of tnc Govermment of Pcople's Republic of Bangladesh);
M.1. Tzlukdar (Industrics Division, do.); Nazrul islam (Chief, Encrqy
and Natural Resourccs Doperiment, Planning Commission), A.K. Shamsul
Huq (Chairmen, Bangladesh Ferrilizer end Pharmaccutical Corporation);
R. Agarwala (Economist, I1BRD - World Bank)

Brunci: Messrs. Muffat (First Secrciary of the British High Commission);
Geurge Herper (Shell repruscntative in Bandar Scri Begawan); Salamat
bin Munap (Dircctor or the Planning Unit of thc Brunci Government).

Federal Republic of Germany: Moscrs. Liptau (United Nations Specialized
Agencics and Regional Eccnomic Commissions Branch, Intcrnational
Organizations Division, Ministry of Economic Co-operation); Ncumann
(International Crgenizations Division, do.); Miller (Intcrnational
Organizations Divisicn, do.); E.E.0. Lutterloh (Agricultural Division,
do.); Hausjurgen Klcin (East and South Asia Division, Ministry of
Economics); Foreitnik (East and South Asia Division, do.)

%ggg_ﬁgﬂg: Mr. C.T. Wang (Senior Officer, Agriculture and Fisheries
epartment) .

Indig: Messrs. N.l. Sreenivasan (doint Sccretary to the Government of
Indla, Minlstry of Pctroleum and Chemicais); P. daTantha Rao

(Senlor Project Offlcer, do.); Shri Satya Nand (Executive Dlrector,
Fertillzer Associatlon of India); Sri Ram Saran (Dlicctor, Food
Depertment, Ministry of Agricul turc and Iriigation); S. Venkataraman |
(Adviser to the Ministry (Fertilizers), Ministry of Pctroleum and '
Chemicals); S. Sundar (Ministry of Pctrolcum and Chemicals); Sarin

(D1rector, Perspective Planning Department, Planning Commission);

P.P. Dhir (Dircctcr, The Minerals and Mctals Trading, Corporatlon of

Indla Ltd.); K.C. Sharma (Chairman and Managing Director, The

Fertillzcr Corporation of Indle Ltd.); S.!. Mukhcrjee (Dlrcctor,

do.); E. Tortorelli (industrial Project Department, 1BRD - World

Bank); Miss Anne George (Joint Sccrctary, Ministry of Agriculture and

Irrigation, Fertltizer Distribution and Allocation Dopartment) .

lndonesia: Messrs. A. Sahulata (Chairman, Dircector-General of Agriculture,
Department of Agriculturc); Muhammad Sung (Department of Forcign Affairs);
Abdul Karim Abdullah (Dcpartment of Forcign Affairs); Kusmono (Depart-
ment of Checmical Industries); Subardi (Directorate=Gencral of 0il

and Gas, Dcpartment of Mines); Salim Sincgap (Department of Trade);

Max Latumeten (do.); A. Salmon (Dircctor for Fertilizer 3nd Petro-
chemical Industrics, Dircctorate=General for Chemical industries,
Department of Industry); Nicc Kansil (Directorate-General for Chemical
Industries, do.); Sardjono (Managing Dircctor, BAP!NDO)

an: Messrs. F. Bazargani (Undcr-Secrctary, Fertilizer Department,
Ministry of Industriecs and Mincs); M. Pourfatchi (Director-General,
Ministry of Economic /ffairs and Financc); B. Mostoffi (Managing
Director, National Pctrochemical Company); Shariffi (Director, do.);
H.A. Hajarlzadeh (General Manager, Planning, Engincering and Devclopment,

/Natlonal
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National Pctrochemical Cumpany); i, CGhashghai (National Petrochemical
Company); A... Nuban (Manoging Dircctor, Fortiiizer of lran);

h. Mirbaha (Dircctor=Guncral for Eccnenic foopcration, Minlstry of
Economic Affairs and Finance); H. Al: Hajardizadch (Zxccutive Dircctor,
National Pectrochemical Ce.;; Chan Shan (Mrogromne M {ficcr (United
Nations Dcvclopment Programme); s Lili Shemirani (Dircctor, The
Attraction and Protectisn of Foreign lnvesimenis Dcpartment, Ministry

of Economic Affairs and Finanrc); Ms fzimzodegan Hoora (Eecnomist, do.).

Qﬁan: Ms Sanac Tomoda (Zconomic Affairs Divisien, Ministry of Foreign
Affairs); Messrs. Yutaka Heaure (Dcputy Lirector Genceral, Burcau

for Economic Affairs, do.): Masatcshi Ohta (Director, Economic Affairs

Division, United Mations Burcau, do.); Kiyohik> Nanac (Assista 't

Dircctor, Ecocnomic Affairs Division, do.); Masato Akazewa (Economic

Affairs Division, dc.); Masanori Toda (Fortilizer and Equipment Division,

Burcau for Horticulture, Ministry of Agriculture); Katsushi Hashimate

(Internaticnal Co-opcration Division, do.); Hiroshi Goto /Director,

Chemlcai Fertilizers Divisinn, Basic lIndustrics Bureau, dinistry of

internationai Tradc and Industry); Kaku Toyoshime (Director, Economic

Co=operation Division, Burcau for Intcrnationol Trade Poiicy, do.);

Kenzo lkeda (Assistant Director, Chemicai Fcrtilizcrs Division, do.);

Kaname Anjo (Chemical Fertiiizers Division, do.); Morio Suzuki (Economic

Co=operation Division, do.); Toji Sato (Economic Co-operation Division,

do.); Shuichi Sesaki (Secrctary. Office of the President, Overseas

Economic Co-operation Fund); Tamio Nakei {(Deputy Dirccior, Co-ordination ’
Department, do.);; Hiroshi Yanag! (Counsciior, Co=ordination Department,

do.}; Scizaburo Kominc (Deputy Manager, Ist Division, Loan Department |,

do.); Masdc Murata (Dcputy D'rectcr, Credit Investigadion Department,

Export=import Bank of apan); Toshiro V-.cyama (Manajer, !nternational ”
Relations Divisinn, Administration Department, da.. 3 Shozo Hayashi

(Scnior Menaging Diicctur, Japa, Urca and Ammonium Sulphate industey

Association); Kozo Magumc {Manager, ‘lannirg and Rosceich Ocpartment,

do.); Tokushiro Honda (Ezonomis:, Planning end Resce~ch Department,

do.); Chujiro Ozaki {/gricultural Economst, 'nteinational Deve Topment

Centre of ‘apan); Osamu Tetcmaisu {E-onomict, do.) .

Republic of Korea: Messrs. Chang (Dirccctos of Multilateral Co=operation
Division, Ministry of Zcicnce and Technol-gy): Chec (fssistant Dircctor,
Multilateral Co-opcration Division, do.); Byongsi'« Jeon (Chief of
Organic Chemical Industry Division, Minisiry of Commerce and Industry);
8ok Sun Euh (Fertilizer Asscciatinn of Kerca) .

Malaysia: Miss Faizah (fgriculture Division, Economic Pianning Unit);
Messrs. F.M. Igbal (UNIDC Adviscr on rroject Evaluation with FIDA);
Goy Sim Hong (Head, Planning and Rescarch Upit, FIDA); Liew Tet Seng
(Engineer, FIDA); S.K. Ray (Enginccr, FiDA); Adnan Vabab (Petronas,
Prime Minister's Dcpartment); Felvadurai (Scnior Economist, Ministry
of Agricuiture); L.S. Koo (Managing dircctor, Federal Fertilizer
Co. Bhd.); Herv Chai Hai (Markcting Manager, do.); Benjamin W.M. Chang
(Plant Supcrintendent, do.); Khaw Cheng Haw (Pianning and Technlcal
Service Menager, iCi Agriculturc Malaysia Sdn. Bhd.(Chcmical Company
of Malaysia); Fred N. Graham=Yooll (M~rkcting Manager, ESSO Standard
Mealaysia Bhd., Leader of Fertilizer Task Force); G. Michae) Routens
(Fertilizer Task Forcc, ESSO Standard Malavsia Bhd.)

/New Zcaland:
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New and: Mussrs. Tarence 0'Brien (Dcputy Dircctor, External

Aid Dlvision, Ministry of Forcign Affairs); Peul J.A. Tipping

(Economic Division, do.); Fhilip Griffitns (do., do.); Nick Bridge

(do., do.); Chris Smithyman (do., do.); Len Beath (External Aid Divisior,
do.); Peter Kennedy (do., doo); M.k Camercn (Aesistent Directors
General, Ministry »f Agriculturc and Fisheries); John Yuill (Exccutive

- Officer, do.); Graham Cleland (Ecnnomics Division, don.); ken Armstrong
(Economics Divisi n, do.); Denid Smythe (Econemist, Treasury);

dohn Rogers (Director, New Zeaiand Fertilizer Manufacturces! Research
Association (Inc.), Papatoctoe Last).

Pakigtent Messrs. Abdul Haakem Tanauli (Duputy Scerctary, Ministry of
Fucl, Power and Natural Resources);  Sari (Do.); ‘K. Khan (doint
Secrctary, Ministry of Industry); Irshad Ahmad (Acting Chicf, Industries
and C~mmercc Scction, Planning Commission); M. Sulaiman Kakli (Chief,
Agriculture and Frod Scction, do.); Muzzaffar Ahmad (Ministry of
Industry, Production Division); Aftab Ahmad Khan (Chairman, Sarad
Devclopment Authority, Pcshavar); Shah Nawas (Chairman, National

Deslgn and Industrial Scrvices Corpnration, Lahore); Aftab Ahmad (General
Manager (Tech.), Natlonal Fertiiizer Corporation, Lahore); Waheed M.
Butt (Deveiopment Menager, Dawood Mcrcules Chemicals Lid.); Farooq

Ayub (Managing Director, Punjab Agricultural Development and Supplies
Corporation); Thomas J. Dimmock (Director and Vice-President, Opera=-
tions, ESSC Pakistan Fcrtllizer Co., Ltd.); Director, Managers and
Staff Members of Ammonia/Urca Factory (Dawood Hercuics Chemicals

Ltd., Lahore - Shcikhupura Highway) .

Philippines: Messrs. Edilberto D. Reyes (Assistant Executlve Director, I
The Fertilizer Industry Authority); Feliciano F. Auendano, (Consultant,

do.;; Feiimon Cabungul (Consultant, do.); Rufino H. Abad (Consultent,

do.).

: Messrs. Siew Teck Woh (Primary Products Division); Chua
len Eng (do.); Danlel Selvaretnam (Economic Deveiopment Board) .

nka: Messrs. Liyanage (Scnicr Projcct Enginecr, assigned as
UNIDC's mission counterpart), Statc Fortilizer Manufacturing Co.);
Anura Weerarthne (Additional Secretary, Ministry cf Industries and
Scientific Affairs); R.\.P. Melalasekera (Merketing and Imports Manager,
Ceylon Fertilizer Corporation); €. Gamage (Flant Manager, Fertilizer
Mixing Plant Hunupitiya, Ceylon Fertilizer Corphretion); R. Chandrasee
kera (Manager, Ccylon Petroleum Refinery, Hapugaskandya); A. Braid -
(Senior Agricultural Adviscr, FAO Country Representative); Seharat
Nandanarcva (Managing Dircctor, State Fertilizcr Manufacturing
Corporation); J.D. Adia (UNIDO's Adviser, Basic Chemicai Industries).

nd: Messrs. Jaral Interangri (Ministry of Industry); Kitcha (do.);
Chamroon Malaigreng (do.); Prascrt Tangtrongsakdi (Scnior Vice-
President, Thai Central Chemical Company Limited); Masaji Nishikawa
(D! rector, Thai Central Chemical Co., Ltd.); Tas (Industrial
Finance Co-operation of Thaliand); Pecha Boonchoochuay (Deputy
Secretary-Gencral, Board of investment); Kraisee (Ministry of Finance);
Sulfatsutetun (President, Chemical Fertilizer Co., Ltd.); Prasert
Chamkarchang (Co=ordinator betwecn Government and Fertiiizer Company).

/United States



United States of America: Mcssrs. Bornie Stokes (Department of State);

Theodore Lustiq {Agcncy for intcrnational Development, de.);  Paul

J. Findlen (International Orjanization Affairs Gfficer, Forcign fgricul=
tural Scrvice, Depertment of cgriculiure);  John Mshan (Agricul tural
Stetistician and Ccnservation Service, do.); Heary C. Trainor (Economic
Rescarch Service, dod); Robere Reansct (L-onomic Rescarch Service, do.):
Edwin Wheeler (President, Fortilizer Instituie); Hircya Ichikawa
(Economic Rescarch Consultant, United States-Japan Trade Council,
Washington D.C.).

Asign Dcvclopmerit Bank (Fasay, Fhilippincs): Mcsses. Shiro Inoue
(Prcsident); Mlnoru Masubuchi (Personal sassistant to the Prcsident);

Sam C. Hsieh (Dir.ctor, Projccts Department 1); Stephen Y.C. Lau (Project
Manager, Industry D:vision); «arl G. Kochler (Project Economist,

Industry Division); Pcrry Chang (Chief Economist, Economlc Cffice);

Paul C.M. Yeung (Projcct Enginecr, Industry Division); Donald R. Sherk
(Econom!st) .

World rou ¢ MWashingten D.C.: Messrs. W.F, Shcldricek

lChief, Fertilizer Unit, Industrial Projects Dept.); E.K. Hawkins )
(Industrial Projects Dept.); P. Applegarth (East Asia and Paclfic

Ragion Office); A. Tarnawiucki (South Asia Region Office, Development

- Policy Department); John Foster (Pctrolecum and Natural Gas, Commodlties

and Export Projcctions Division); 5. Mezumdar (Consuitative Group

on Fcod Production and Invcstment). Jakarta: Mcsses. Shigcharu Takahashi

(Deputy Director, Opcrations); Wolfgang Kaupisch (Senior Industrlal

Adviser) .

Organigation (Romc, ltaly): Mcsses. R. Dudal
Director, Soil Resources Develeopment and Conservation Service and
Co=ordinator, Task Force on Fertilizers); Michel Mathieu (Manager,
Fertilizer Programme); J./ .W. Couston; /ibbas Kesseba (Dcputy Co-
ordinator, Internaticnal Furtilizer Supply Scheme); M.L. Dewan (Chicf,
Regional Burcau for Asia and the For Cast); A. Aydin (Flcld Programme
Offlger for Regional Projects, Regional Burcau for Asia and the Far
East).

YNCTAD/GATT Intcrnational Trade Centrc: Messrs. A.M. Hatt=Arncld (Chief

Multinational Product Promotion Scervice); Michael M. Mieman (Consultantf;
Claude R. Tripet (Scnior Marketing Analyst, Multinational Product
Promotion Service); R.F. de Viana (Marketlng Analyst); Peter R. Walters
(Trade Promotion Officer, Multinational Product Fromotion Service);

L.A. Coates (Chicf, Documentai.on Service).

nt; Messrs. B,T.G.
Commoditics Division); Mugh Gosschalk (Scnior

Chidzero (Dircctor,

Economic Affalrs Officer, do.); Lakdasa Hulugalle (Ccmmodities Division);
Takamasa Akiyama (do.)

Centrc: Mr, Paul Stangel.

Eyropegn Economic Community (EEC}: Mcssrs. John Hansen (Chicf, Asia Divl-
slon, DGI); Antonic M. Tachis (Chemistry Division, DGII1); Massimc Muccleli
(€2, DGVI); Gerald Brudercr (A3, DGVI); V n der Vaercn (DGVIH1); Rolf O,
Brenner (DGVIT1); Gurther Grunner (Ald Evaluatlon Division, DGVIII);

Grunbach (do.).
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