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X,     INTRODUCTION 

The growing need« for the use of modern technology in the agricultural aaotor 

of developing oountriee bring« with it a parallel need for ostimating quantitativo 

requirente of input«, among them fertiliaero which are ono of the main componer,; a 

of thi« aodern technology.      In turn, «uch forecasts of fertilizer uce and 

requirement« are ueeful in planning the orderly devele nment of production and 

distribution faciliti««.     It the aaae time,  it i« important to reali«« that the 

projection of expeoted "fertiliser use" and of "fertiliser requirements» can «attil 

highly divergent method« and assumption« underlying the forecast«.      Depending on 

the nature of these,  the résultant estimates of quantities of fertilizer« to be 

used or required can vary over a wide range. 

It i« the intention in thi« paper to preaent a number of alternative project ions 

of fertiliser us« «Ad of fertilizer requirement«.      The difference between "use" and 

"requirement«" i« not only a «emantio one but it has also strong conceptual reaaona. 

In general, fertiliser us« projeotionn are "objeotlve" in the «en«* that they do 

not inoluda judgement« on the desirability of these use levels, they «imply predict 

what the moat probable future use level will be in the light of the analysis of 

past treads and what is known about the future of factor« influencing fertiliser 
use. 

On tûe other hand, estimates of "requirement«" are generally "normative" in tha 

sense that if some kind of goal is set then,  a« a ooneequence, a given amount of 

fertiliser should be used to reach th« goal.      Such goal« may be set on the basis of 

desirable or minimum nutritional levels, general growth of the agricultural sector, 

or more specifio targets suoh a« inoreaaed incomes of farmers, lowering the cost 

of production, or influencing the oraation of employment possibilities within the 
eoonomy. 

The approach taken ia thi« pap*r is to start off with the estimates of 

fertiliser requirement« developed in the framework of the Indicative World Plan 

(IWP) of PAO.      Thi« represent« fertiliser requirement« in relationship to general 

agricultural development goals whioh are above the level of past performance of 

agriculture in the d«velo^ing world.      These estimates, and the underlying aa«umptions 

and methodology by whioh they were derived,  are desoribed in alternative A. 

A.. 
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Alternative B presents an adjuRti?"**•<••: of •>•«* *«+iwAtöt» with respect 

to nutritional targata. 

The adjustment of the TVfP targete in alternative 0 is ned» in the light of 

t>ie iooraaeed growth targets proposed in the Seoond development Decide of the 

United Nations (UN DD2). 

In alternative D a comparison is »ad« of the bao i o ÏWP «stiaateö with trends 

Icitween I962 -'   and 1970, and the graffo retes are extrapolated into the future. 

It ie hoped that by presenting those al to mat i va tí, oíd the concepts, 

esaumptione and methodologies behind them,  it will help the interpretation of 

normative estimates and their comparison with predio' ions of probable use. 

Alternative At 

The IWF of PAO has oarried out a relatively detailed analysis of agricultural 

development needs, possibilities and programmée in si¿.ty-five developing oountries 

in four regions,  inoluding about 85 percent of the population of the developing 

world.        The basio methodology of this study rested on issami projections for 

agricultural products.     These were built up from e conponent of dornest io demand 

and export demand.      The domestic demand projections were derived from population 
2/ 

projections, income projections and estimates of inooae elestioity of demand. «•' 

Tentative preliminary export targets were us«d in the regional studies whioh 

ware later adjusted when the results of the four r*r.ioa.\I stvdies were confrontad 

with total commodity balanoes at the world le>  1.      In the estia tion of supply 

targets an assessment of land and water resources v.d possibilitiss for their 

dfn»«lopsaent were followed by inter-dieciplinary team lisounsions on the development 

of production programmes and policies at» related to individual crops and groups of 

crops.      Thus,  ohanges foreseen for ¿he individual crops were refleoted both in area 

and yi^ld targate and, if the crop had haavy weight in the total of agrioulture,  it 

Kaa further broken down into sub-aeotore ruch as irrigated vereua non-irrigatsd, 

or modern versus traditional sub-sectors. 

Considerations for fertiliser usvi were already entering these disouseions whan 

possible yield increase« were estimated.       Onco the yield and area targets warm 

oat, then the implications of these for fertilizer use were calculated. 

i/ The uoe of the expression I962* denotas the 1961-63 period which wa* used aa tha 
"    base in the IWP Study. 

2/ The detailed methodology for the demand estimates is described in PAO* Agricultural 
Commodities Projections for 1975 »nd I965, Volumes I and II, Home I967. 
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A oon.id.rabl. amount of experimental work Kith f.rtili..• has bean carried 

out in »est of tin countrie. under study.      Thaao show that although their soils 

vary widely in their inherent fertility,  f-:r high yi,ld. and continuo«, cropping 

on all soil, nitrogen and phosphoru. are required for «oat crop«, with potawium 

squired on a «nailer number and at lower rete».      m genoral, at the level, of u.e 

ru0!*?/!'.?985 the m*j0r nUtritntB "" •^•* o» « "«PgCyiCjO •*io of about 
It is also apparent fro« expérimental evidence that although the 2.85i2.11il.OO. 

relative Mounts of nitrogen, phosphoru'. and pota83iua rehired for a given crop 

vary widely between .oil«, the re.ponse of crop* per unit of total nutrient, applied 

wa. fairly uniform throughout individual region and the respon.e ratio, baaed on 

tho.o exp.rim.ntal multa have therefore fomed an important ba»is for the e.timation 
of fertilia.r raqui rúente in the IWP. 

For thi. purpose »ban.« yield, had to be established for each orop.       These 

are eaUsâtes of the yi.ld» which night be eipeoted without the application of 

fertiliser, but with the introduction of other teohnologioal improvements, suoh as 

plant promotion, weed control, irrigation and improved seed.      These bane yields 

v«ry with the native »oil fertility and degree of agricultural development within 

oountrie..      At the «MI« tin. it must be .tre..ed that because of the high degree 

of oooplen.nt.xity between inputs, the proposed increases in yields eipeoted to 

result fron th. ua. of fertiliser would not be realized or would be only partially 

realised without the adoption of the whole naokage of inputs. 

In addition to assuming .i.ilar raspo se trend, to fertiliser, throughout the 

region, it ha. been esstuted that, with a few exceptions, the response, to fertiliser 

or. likely to ba linear for the rate, of fertilieer that are envi.aged.    Thi. 

seems to be a reasonable assumption for th. nod.st rates of application recommended 

for the fir.t daoade, and with inprov.d praotioe. suoh as selection of bett.r 

varieties and better methods of cultivation, it should oontinue to be true for the 

»omewhat higher rates of application proposed by I985 ¿'.     The total fertiliser 

requirement can thus be related direotly to the de.ir.d inoreas. in orop production. 

In faot, an increase in re.ponse of rio. and wh.at to fertiliser i. anticipated, 

due to the introduction of neernighly r..pon.ive varieties.      Thus,  for example, for 

India and PsJci.tan the response oo.ffioi.nt has been inoreased   from 10 kg of rice 

) —  

1 \y If' in tm*x* th» *°**1 «Bounts of fertili.« available were to be aproad ov.r . 
groater parentage of th. total area,  instead of being concentrated into high 
potential «on«, a. ha. been envisaged by the IWP, this would aak« th. assuaption 
of a linear re.ponse even »ore vslid. 
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per leg of nutrient  to 11  and i? fop 1^75 mt\ iy\*, reBpeci iv-.ly,  and from 8 to 9 
and 10 for wheat, ¿' 

Very i'ast ralas 0»;" growth *..«t ^  ^^„u it; t-irtiu.«>\\  pw . ^¡.ilarty  in the 

first period of the plan up to 1975 vheu an 07era.»i  aunval ircMsso of 14.3 peroent 

compound is proposed.      rfhiisl this aught se«o> eitci^ngly opmojefciu it iE not, 

in faot, nauoh more rapid that* that in  the reoem pact Í J.t9^4-19ò,cr) vaicï: averaged 

IG.6 percent,   hut whiofc  in no.«»« oouiurxea i^sth THSL^UVI ?r; y'..roo »t r.i Ehort perioda 

in Ihe recent year«.        Total value of ferii^aer appi i.e..' sovile vvwo from % 664 

million in 1962  to $ 3 do? million in iy'/s ani jj ó '>/:) «-lijo-,   'n lQftü. 
       -     ' , 

,^presenting 32 peroent of the  total valu« of ali curren   V.iputd in that year. & 

in the iBMdiate futur»» U is arpeo wed  »hat the etrongaat impetus for inoreaaed 

fertiliser uae will  come  froo the continued orpiu«L'^ of ur;a under fertiliser 

responsive high yielding varieties of coram*, ani of improved pl.7ntl.n5 material 

for perennial export crops.      The expansion o£ .irrigated area,  and of area under 

multiple cropping systatas  3 e likely to provide & ba¿is for tin longer-term growth 

>f fertilizer consumption.        Improvements ir. fertiles«»** distribution systems, 

dUDsidi«!, and guaranteod prioe« for aom>» «alacted proiaefce  \re also expeoted to 

íitímulate consumption as they have ions in countries vtunh. have experienoad the 

mont rapid inorcaae  in fertilizer use sine« .1962,. 

The inoreaaes proposed by IWP would result, in ar< aver age per 'isctare use of 

10 kg by 1?80,  coapared with only 6.7 lr¿/r-, lu l?<2.      r-.-en uhi» would be well 

below levels ourrentJLy achieved in the aore a> rioulturaily advanced countries, 

,ini considerable soopa remain« both f->r i nera asini: area fort i Usad ani levels 

'f use per nectar«. 

The  IWp proposals for fertilizer raqu trament s in terms r<f ivjtrient tons are 

summariaed below.      In the case of South Ameriop,, fertiliser r.ï.juirsnents for 

»increasing production froc« grasslands h*vc  OOöM identified (O.y bullion tons NPK 

>y I98O)  in addition to those proposed for crops. 

A.. 
_. .  

•J   TheBe »ay appear to he  low in the Ugh* of sone ol  the experimental evidenoe 
whioh shows responsos up to l8 kg for paddy and 13 kg for wheat.    Relatively 
conservative values nre used here becautr.  the widespread use of fertilizers 
will include ßome trea*' with poorer quality  soiin,  luus secure water supplies 
inadecfuate avallabili'y of other tnputa,   ¿tr.d lowtr l?vels of management    thus' 
the averages Bust be ejected tu be lower than tin-.se ichiered . xpsriroentally. 

2/  If these figures estimated for *>4 countries are ertrapol? ted  to cover al) 
developing countries (excepting Mainland China) «n adjustment factor of I.O88 needs 
to be applied,  resulting in S  4 22/! and £ 6 494 »il1 ion respectively. 



Tabla.1.        1975 and 19Ö0 Fertiliser Req,uriffitlr.t, for Crop«  (expressed tn NPK)    ¿/ 

VÜ      
Quant 1ty Indes• 

uruwta 
R*te 

19ÖÜ 
Quantity 

Growth 
Index Rate '000 m ts (1962«-100) 19Ó2- •COO m tu (1975-100) 1975- 

1980 

Latin America 3 174 3«5 10.9 4 773 206 Co 
Africa South of 
the Sahara 277 531 13.7 443 239 10.1 
Near Bast and 
N.W. Afrioa 1 387 3?3 9.4 1 981 186 7.4 
Asia and i"ar 
East 9 319 773 17.ü 15 177 218 9.1 
Study Countries 14 657 S69 14.3 22 379 213 8.9 

The requirements considered necessary by IWP to meet the produotion objectives 

are somewhat higher than the mounta indicated by extrapolation of recent trend* 

fro« countries for which there ar* records of paat fertiliser use.      In terns of 

growth rates,  the average iaplied by the proposale for the period I962-I98O would be 

equal to 12.7 peroent per annua, while past growth for the period 1954-62« 10,3 

percent per annum.      This reflecte  th« upward change* in the growth of output 

proposed by IMP  "or most major .>ropa am    oraparod with past trends in yields and in 

produotion.      üuailariy,  the proposed higher contribution of yield inoreases and 

double oropping to production compared with that from expansion of net area undov 

cultivation oalls for a more than proportionate inorease in fertiliser use. 

The growth rate of fertiliser use proposed for the first period up to I975 

is considerably faster thai, that for the period 1975-1980(14.3 psroent ooapared to 

3.9 peroent).      The reasons for this are twofold» 

(1) In the first period « rapid increase of fertiliser uee is 

proposed in conjunction with   the spread of the highly fertiliser 

responsive oereal varieties in order to achieve the rapid growth required 

for cereale in the Aniai* Kegionj 

(2) The high growth rates in the iirst period reflect the low base of 

fertiliser use from which many countries started, implying a rapid 

inormame in consumption rates to z-eacb. quantities which would make a 

significant impact on produotion. 

-f  These figures are adjusted values of IWP information by interpolating for I98O. 
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'."Jjr -nativo Bt 

Aa pointed out in the introduction,   thü- a«term..uv..  -a        ^, Il'P eetimate« 

-•i «djuBtn than upward« wherever n*r>, ,-arj' ac    , t..> vrv-oh .J3ii.jv ' » nutritional 

W'CPta.      The IWP modal made uaa of nutritional tsxiPtc in lh3 K,,¿., ;    iirät, 

nritior.al conai.tency oheok« were uaed its  ih« oe_/.,ion o.  incero elctioitj 

^officiente.      The methodology uaed for demand project.a.:: rtu^.u-    .: ,. "food 

b-iBk-t," the magnitude and ooapoaition of which is ui^y „opc.-.^u'. , . th- level 

^ pc-iiOiial  inoome, traditional food habita and ohar^a i.n .uu.      :,. ;n if the 

•;Ctifl«t.,i d^and oan be matched by «upplia« given tho  ,0I,  lov; ,;^;,,; point8 for 

-.ilori« intakea in aome of the countries and the relatival;,  ale- grcKth of inoome 

i'-rcac-n,  the caloric intake reeulting from the iuor^ed "food i.vj^i." «hculd riaa 

Vy only io paroant between 1962 and 1975 and ¡, percent  Dctwo.n 1??^ ani 198O. 

If this Wrt to happen,  the average oaloria intak« fo, the ,o,,trU.^ judiad would 

ycood eatimated requiramanta Vby 4 percent and 8 percent in IÇ75 r-d I9OO 
rerjpoctively. 

A^ually,  beoauae of «upply oonetraintB bearing mainly or. Mai,  fish, milk 

rc,uotat vegetable, oils and animal fata,  the level of deuand,  in tema of 

Pilori«, Kill probably aot ba attained.      Food auppliuo aa projwtod will juat 

a-oli requirement, in 1975 and will be «lightly above it ry i9i;o. 

Wrre thia to happen, available per caput calorie „wiicn would be 6 percent 

ov. mûrement*.      Thia margin of «afaty, although lover than  that of the 

:  .-eloped countriea lod<y,  ahould allow appreo, .bio inprove.«.en* Í    the dietary 

lávela of the moat deprived group« provided an effort  -c ^tS to ^„mca the 

^ialiti«, of diatribution within oountriaa.      ¡l.v*rt*3l,au,  u. IS probable that 

i'-, problem of undernouriehment will not be «Urei*  solvei.      ^.j 20 count.i... 

-^ticularly in the Andean region and the arid zone* or Africa nr.d K.,ar Rut, and 

•ca, in A.ia will nox have reached thi. lavai or win b.-.ve ,u,t ,,,ght up with 

rocriire-eat,.      Local regional or aea-onable deficits ,U1 v,,, pr,bably perBiBt in 

rie overpopulated parte of Asia. 

Urn« the indication« are  that relatively uttl« adjust,:^ i3 required in the 

;wi.ction,  and thua IWP fertilizer requirement tapota to M.ch aceptable calorie^* 

1    ¿l* which would offer alao aafety of diet for the lowest inborn, ^oup 

V 
-•cv a detailed explanation of calorie requirementn r.*^««. 
t. Calori. R^ul^nt. (R.port „f tto ÌST^^cA4«^:*   . 
b'AO Nutritional StucUea Wo    IS   1QV7Ì      «m». -Ä      Ui"<«» on oalorio Requirements» 

faotore defining ita level. Guitry are the main 
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The  20 countries t/ -./Qic..   v,ail., K **..,«> '»u¿Ui.  itftVH  buen   ulani i r   ,,J 

r.,»ir.d o.l,ri. :;ltaka3,  _  ir  .„..        '      ""* »  »>•" —»"»* Ul« ,ta 

^ori. tatrt. coald b. „¡;_%t„c ,r„,a.;,;" M,umod ,hst ihu -i- 

t»0   «U,«   hv   ,h„*   ,„ ,    . °"   '***ri'1    t0   a",M8   "T" 

.o i rt        "°n,: ,,w pMd"-*"-' '•"•-*•*»"-««< «a« „ 
produoUon Mould com» Irani   ; h. „,,   „..  .    . aM 

-nd i„ th. u»a , "        "0aUr 10" °,U,r ,h"° f«t«i..r. 

f 1   . tu ""*       a"U">tl°" "°^ l"  '*" «U °r '*" "~ «« — 

ton»,  reepectivelj  for the  two aei u, atee  ,. r..tii„.t    » ~ 
Miîiu.»*—«* c..itlined *bove.      Th.«. are indeed M*U 
adjui»tarent» representin* onîv  1   i  ,.»•««-«+      A -, Ting onJ,y  l.î perdent aurf 2.o percent of total  fertilieer 
requirement, propoeed for l^-J by   the ordinal  plan. 

Al terne ti ve d 

or t*. hlgh.r .„„,„,,„ ^^ rat„ w8poMd u ^ ^ 

. Uit.    N.Uon. ,» Dn!).       rn both tw. Mii  1B ^^ D M 

o t•.    h. r.utlon„bt¡, ;,tM,K : M: v   ^ Md ^ulrMentii- 

Co «« thl. 3lwln of P.ut10Mhip, OWitM a ^ 

" „:: r? rto r-,r<ct **• *—"» *• -••—-• - ^ - xne raoet  important ->n#>iî, 

h»t oc. thj lnnu.r,0.. ,Mrt,d on th# d>|cMd nM fw fowi ^ 

... •t.rl^.. ae hlgh.r tb. populatlon ^th nut ^ tha     ta 

lM«. p„ «pu(, th. .„, „^^^ proluct8 B1U ^ ^^^ M tltt 

ti-».,  « n..d. to b, „„ogni.« «h.» lh. CM,po,itlon of tki. ^^ wiU oh 

" '—-,lw Md «•" •»-"*.  i- «.»-»1,   1. fro. „..lo .fro* .,«,!.. ,uoh M 

«u.U., «au^, issirr.jrL.rssiXT:, xr Voit4' 
-   " ÌSiÌT^AÌti?*--  la U- «~* °f •«»*«.. «14 r..ch 109K 
y ^^IttVl'Xt Í„°„í)* 0f "e '"^  *"- »"*»«« •«• th. .«ud».d 



e cresi a and tubera towards a higher valu« diet c:>i'vrn: *••••<, ~ ro JJUCVII produot», 

fruit» 6£'\ vegetables*. Tho growing dtur.nr.d   ;JI  l «...,     •   l.c.v>.,  i<o  interpreted 

î-.iir production torgetp and related fertiliser reqvirPi.ort>i,      *     ri"nortant 

iitcrvenir.g /ariaole höi*  in   Uiv »VJUOI J J. w     U ^ i< te 
festering or 

)v,(ç.or.'.lit the growth in fartilur.er u8f>. tfhec  Lr.x .rpr'stiu/; ^rolu"; t ion  tercet« 

í-»ío fertiliser targete an importuni va*:* Me nera H I î -   UJ tut» availability of 

rç xcUnltiej Tor expanding are» of tiw ci v-p v< I»"\>î  tho »«'-».  t<> raxßo yieido. 

•'•î  llxe supply side,   tha  importait v\r.aV3.v> .1... '   bv ;   .x'i.rility of 

f<:iji;;n txch'jflgt) for importing fertilizara or IV; «.VI.  CJ.LM Oí.' ,I ¿.omeetio oapaoity 

•".•^cthsr -j\th a wolJ  functioning distri option s¿r\- :•. r.. '•.:;•'j<L ;,- ¿ivio.e to former» 

< o fortiiizcu* une. 

T/1 the IH! DD2  ¡.he major ohan^e fi-ora  ti ¡.e ì'r.T ti?.-, '.i .•. s  '.Vî hi¿4u»r rales of 

••-••oiaca^i growth which »re propoaed,  at 6.0 perofcn    •»» c»«r ;• oui with approximately 

'".7 }*<rc*nt which was a»»u»ei'; on the E»v«<va£i. ï*: t/n ,-,-.<••..„;..! t:   .'-P  in the 65 

'•••/clopi;"»«; ~ountrie& atudied.        The implication»   U' such ai^Ucr prowth ratet in 

*  o e icnony wrwìó be thí-.t agricultural  productif,-*  H-'LU /r/ow i.t 4«Q percent to 

:aï -ií-, ?;:dt* r.^vda on thi a sector aa  •:ors?(?.rei'. .»ith   V; r"'-"-1*   v:;  the  ÏWP.    The 

•rplc^t  shortcut aethod to estimati;^  thy result 3,1-;   ih^'.^n :.n ¿'ertiliter 

i   >'iuii,V!r.ftota io to uae the ootioept oi eld«tioity ;,*" '-"ìrtiliacv ano that relate» 

to iioávction* V ï'h« value of  tmi.s pi».rai3;ìt"»r h-*e •T.tfiH d as 4«04 for 

thj 1'H:Z--1975 parto! and 2.12 for ti»*  19/«5-19ÔO po;• io.i ;\-; thi  be» i o of the IWP 

'»"i-ply program*» proposal».      ^c,;;,i í*, ' ". ,  .'•'•,     t  U iwjriruit to adjust 
J.L*>'¿? el?.fiticitiea upward» in the ; ifht of f*u-*r í.rcwt-'i ^ ilea i.-iquirsd in 

] .cdnc'tion and in ootutideratiOB of too relative ale :i ..=- of cpailins th* land and 

atw bajft x'or ajrlcuü t ure. No ejcvjt traon1 itr.tiv ••.••tìt;i ,.v- j-  ti» ¡ragni tude 

;** «'.i:h a" Adjustment i» available,   o^i. for datfonetra'-io/  parpe »je a it was arbitrarily 

• -ryrcfld  to be 10 perount,  reBultxug in an olcjrjtioity   ;o>ri'ioicAt cf 3.59 for the 

^voùvcticn proposals of the UN DD2. 

Th« total fertiliser requirement o for de/plnpirf. IíOV-TíOü,. USíE^ the above 

—-i"tii-ity are »howii in the table boiov,; 

A.. 
: /    £:'u.'ih aii «laeticity  aaow« the perceutage oburig-*   Lì-   • Cî.i¡ .1 < zf>v .ne 

2". relation to a percent ohon^e  in agricultural procu-ctic.;!. 
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TableD. fertiliser 
ftequi repeat« 

(»illion ton« NPK) 

Growth Rat«» 

Mlfci2Z5 1975-1980 

"US-DOi" hfjqui rematite; 

Startine ''«• aotual 1970 
buco 13.2 • í. ¿ 16.3 15.6 

In the calculation, for the above table  the «tarting point baa bean the 

actual trend in fertili«« use whioh xas oaaociated with a 2.1% growth rate in tu 

0T5F' fro« agriculture of th« «tudied countries.      Then tha differ.no« in produotion 

KM calculated between the value« of agricultural QDP baaed on continued trend« ar.d 

thoae oaloulated a. target, for DD2.      U.ìng th« above stated average elaatioity 

ooeffioient,  the fertiliser requirement« for filling thi« gap were then oaloulated. 

The«« resulted in an inoreafl« of 28* over th* trend by 1975 «ad an inoreaae of 
4fi¿ *y 1980. 

AjtornaUvo Pi 

The effect« of the earlier outlined influencing variable« «how up best "in 

total" through an examination of reoent past trend«, thu« it appear« vweful to nuke 

an PdjuBtaent in the IWP tar^t« in the light of the performano« of th« developing 

economies in the fir.t eight year» of the puriod covered by the plan. 

The comparison of fertili»«* ade i*w, pr>pos«d by th« IWP and th« actual uaj 
by 1970, and its ••trapniatior *~ 197c „.,» y^p0 ^^ Bnown in T^bU IIIi 

Table III. 

A. IWP Proposal« 

B. Apparent U«e t/ 

Exo««« of A over B 

Exoe.« M % of B 

(* refera to 1969/70) 

Quantitie« of NTK - million m toa« 

196¿< 

2.6 

2.6 

3 970 m 

7.5 

6.2 

1.3 

31 

1975 

14.7 

10.7 

4.0 

37 

I960 

22.4 

18.4 

4.0 

22 

Growth Sates 
1962-70 

14.3 

11.5 

A.. 

-    "Apparent u»e" i« ««ployed here beoause most fertiliser «tatietio« 
r«f«r actually to "fertiliser di»tributed. » 
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As can be •••n from Table III,there woa already a short fall in apparent 

fertiliser use level» as oomparud wita the IWr proposal«.       The main differences 

are in those oountri»» where tb<% «Mc< «uid IrA» "irtiies beve seen r very rapid rise 

in fertiliser us« which, in turn,  ha« slackened by iy6y/70.       Thus, for example, 

in Pakistan actual consumption at .4 million tone   has reaohed only lees than 

50 poro ant of the target set,  and in Argentina it has reached only 80 thousand tons, 

instead of the 340 thousand tons proposad in the IWP. 

Th» cane of India, the largant individual user of fertilieere among developing 

countries is also important her».      The figures ehovm in Table III refer to tha 

atacaATd definition of use which is in reality fertiliser "diatributed" and in any 

one yeeu» ther» may De a substantial difference between thia and actual use.    Thus 

tha quantity used for India in this tabi» is 1.4 million tons whioh ie d»sorib»d 

in Indian statietio» aa "dispatoh.es mad» by the Central Fertilizer Pool and 

Manufacturera to different »tata»."       At the same tim» the Fertilizer Statistios 

for India published a figure for "consumption" of fertiliBers whioh is equal to 

fc.O million tone NPK and the difference cones from stocks h»ld previously in th» 

distribution ohannal».     If this higher value would b» used, then th» differeno» 

between IWP proposals and actual vise would become only 0.7   million tons, less 

than 10$ of tha IWP target. 

By extrapolating the actual growth ratea for future consumption the gap 

between the "promoted" consumption and need based "requirement" estimates are th» 

in I975 and ">.980,but ijy I98O there is a r»duc ion in th» diaorepanoy in terma of 

perr¿ent as the growth rate» for "requirement»" **© lower for the latter part of the 

deoad». 

A- 
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II.  CONCLUSIONS 

Th« four alternatives diaouaeed in ttus paper for eetimating futura 

fertiliser roquiromanta in the dc. -lcping ; jun-'.riaa have yielded aubatantially 

different quantitlea for the 1975 wd I98O planning datea.  A oompariaon of tha 

quantities implied ia given in Table IV, together with the growth ratea whioh 

«.re assooiated with themt 

TrhXn  IV. A oompariaon of alternatxvea 

Alternative A (IWP) 

Alternativa B & 
(Nutrition) 

Alternativa G (DD2) 

•Vïamative D (Trend) 

Quantitlee Required 
Million   m tona 

1212 

7.5 

7.5 

6.2*/ 

6.2*/ 

197$ 

14.7 

15.0 

13.2 

10.7 

Growth Ratea 
percentage p.a. 

1280 1262-70  1270-75 ¿2I5=§Ö 

__ 14.3 y . 22.4 

23.0 

27.2 

18.4 

11.5 

11.5 

16.3 

11.5 

16.4 

11.6   

15.6 

11.5 

1/ 1962-1975 2/ Uaing higher figure      3/  Using 1.4 Million tona for Indi ft. 

figuro 1 providea thia infornation in graph form. 

The major oonoLuaion« emergir»» from th<s comparison ahow that the IWP approach 

H'hìoh la normativa but, at the sane time at tempt a to aet targata whioh ara wall within 

th» reaoh of the developing oountrie», haa yielded fertiliaer requirement eatimatea 

which are relatively oloae to both a modified nutritional demand baaed eatimate of 

fertiliser raquiremente and ia about 20$ above recent trenda and their extrapolation. 

Substantially largar differenoea exiet with raapaot to the high growth ratea proposed 

within the UN DD2. 

Thia oompartaon of alternative eatimatea aleo pointa out how important it ia  to 

know what the goala are of, and assumption« uaed in, the Betting up of normative 

fertiliser raquiremanta eatimatea before they can be uaed aa an additional important 

guidepoat in eatiaating effeotive future demand for fertilisera in the developing 

oountrie«. 

J 
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