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ABSTRACT 

lnerea.$E!dpopulation pressure in thE! mid-..altitutie hill_ (If 
tbe Himalaya,s in gen,eraland Nepal in particulaJ." ha. push_ct 
cropping oht::) marqinal land!> del?r~sfling ,a,:verage Q'rop 
pJ;Qduet!vitt. One p~omisin9' avenue fox:' improving crop yields1t 
th~g~,eate~use of i.norganicferi:ililters* liowev~r J, t.h~ preva'iling­
level of r.ertilisfilr sub.sidy i$nPt $ustainabl.e ih th& fa,ce of 
enpandiftg f.rtili$er $ales. 

Som~ implications of ,reducing the subsidy are conaidertd in 
this paper .. The evalt1ationof alt~rnaJ:,ive fert.ilt~el: price 
policieti: i$ -eomple~ given t.htildiversity offarmin~ sY's.i:.ems. 
IndiQatiV'G results from a simple eoonomic: surph,ut analysi.8 of 
elimin~tin9' thE:f fertiliser sUbs.id.y arE! present.ed .SOrneia8ues in 
d()nnedt~on with priein9' fertiliser are noted. 

1 INTRODU<;!TION 

Until the middle of this century, the largest part of the 
!ru~rea$E# in wc)rld food production was due to expansion of 
(,HJ.ltivat.ed a·r~a.. Additiona.l lands were mostly of reasonable 

,qu.ality - sometimes e"~n of higher quality than the exi$ting 
at.ock of cropland - and thus prod.uct.ivi ty of land was maintained 
or even grew. 

A gr~~; proportion of the oonsiderable increase sinoe 1950 
itt global food production arose from intensification on the 
exist ing stock. of cropland.:l Along wi th improved V'ariet ies, 
irrigation and mechanization, inorganic fertiliser (hereafter 
referred. to simply as fertiliser) led to substa.ntial 

-------~------------------------+ Pap!?r tC) be presented at the Annual Conference of the 
Australian Agricultural Economies- Society. La Troha UniversitYJ 
Melbourne. February 8-11, 1988. 
* Department of Agricul t ural Economic,s and Business Management, 
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indr~ase$itll'i.eld~. Barker 1 HeJ:dt. with Rose (198S,) repQt'ta 
'stUdysbowinv that-fertilisers, :mechanization and. irt"igation each 
c.ol1tribui:.ed about(!lne-qu~J:tp-.r'(Jftbe total gr()wth it. rice 
produdt.icJ1l p£' eight larg~ Asi'an· dQuntrtes during the per.iod196.$..­
j,980,. 

The t:taditiQnal :sourceo.fsupplernentaryplantnutt"ients in 
much t)£ t;}~e 'tlevel'Opil'lg wQrld is rarn'tyard manure<-compost, which 
has inQreasiogly b~~n $u:>plemented and substituted by commercial 
fet"till:ser. Glo:bal fertiliser useinc:C,t'3as~dntl~rlyrd.ne-fol\.:.,(to 
121 ·11i: C'lver l:he period 1950-1984, and ·nearly five-fold on a psr 
capi.tahasisdut"ing the same p~l;iod. Erown (1987) claim$ithat 
e.1imi·nating £ertili$er use fJl t.ogether wou,ld prohablyreduce total 
food p;r.oductioll hy at l~l4st at-hird. 

Among th~ .ma::-gina.lareas that have been bypassed hythe 
Green "Revolution, Hill .and MQunt.ai.n areas pose exc~ptipnally 
dOll1plex develpment problems . They generally were settl'ed ea,rlier 
than loWlands, suffer high population densities (rela'tive to the 
re$ourceba~n;~),andsevere or impendingeroaion. The remotene.ss 
ormt)untain areas d~layed the provi$:ion of infrastructure, 
nocab.lytransport, and served to contain populations. thus 
aggra.vat.ing the pressure on land. Given the minimal acti",ity of 
fQQdgt.ain markets arid the traditi'onal life $tyles, most farming 
systems feature a high degree of self-sufticiency and complexity. 
In rec(;:nt decadesstroncr 1 inks have evolved i etween most lTlountain 
systems and .nearby lowland agricultural/urban systems. Many 
mou.ntain communities survive only by the export of labour. The 
Hills of the Kingdom of N.epal exhibit many of the for.e.going 
characteristics, and are taken as an example for the analysis of 
the role of fertiliser in such Hill and Mountain systems. 

In part.icular t existing fertiliser subsidies impose a heavy 
burden on the Govel: ryment J and are not .. ' ust.a. i nable in the face of 
expanding fertiliser use. This paper contal.ns the results of a 
preliminary analysis of some of the effects of di$penf;ing with 
the fertiliser subsidy. This economic surplus analysis is based 
On estimated actual crop r.~"$popse to fertiliser application. 

2 FERTILISER POLICY FRAf1EWORK 

2;1 Agricultural Systentsof Nepal 

The country oomprises three distinct ecological zones: the 
high-a.ltit.u.de Mountains abClve appro:<imat€>ly 3000 tn, the steep and 
dissected Hill zone dnd the flat low-lying Tarai. The fertile and 
highly produotive Kathmandu Valley lies in the central Hills. 
Some~ha.f: more than half the population resides in the Hills lud 
Mountains, where the population pressure is 8.2' pers('ns/ha 
(oultivated), compared vith ~.9 persons/ha in the Terai. Total 
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cultivated ar~a is expatlding by approximately 1.5 per cent per 
annum (but t.his must be set against ·the average populati()n growth 
t-'Et·te of 2.6 per cent. per annum ,risitls- to ;3 .Sper cent per annum 
in the early 1980$) ~ The J:"ateof e:{pa.rtsiotl in cult.ivated area is 
,likely to reduce in the tl9ar -fu.ture given theshottag'e of free 
arablel.and. 

Mixect f,arrningpradominates "with strong interdependence. 
bet.\-I~en Crop pr,odUtttion, . livestock, husoandrya.nd the 'a$$pcia.tep' 
forests (esp.eeially in the Hills ~nd ·MQuntains). Th~fore$~$ and 
Qi:.he.rg:r~,zing areas provitle li"le$t.ock ;fodder andlitte17 (f· or 
~ompost) and )It\tjstimpo:ctantl'y t .firewood... Mostforsstand 
g;:-a..z.i.n:9' land.l{ are und~t;cOrnn"lnal rniHlageme.nt. Consequently I cattle 
and l1uffalQ numbers f~rexceed. the ciit'ry.ing capac! ty ofth~' 
9'.ra.~ingar~a$ • As in Ind:ia jc~ttl(! arer;on.sidet'ed :~f.u:;.t:ed .and are 
e$sential f'p~ draught p"lW~:r. Buff<tlo are th~ princ:ipal souxce <>f 
'milk produ-;ts. Rice is 1hesi.rtglt! ItlOS,t, importantce .. redl ,in 
Nepal ,a~cOuntihg for som~l. 3 11 ha. 11ai:z.e is: thedomihane crop 
in the Hills , and wheat. issl':rt;'ading rapidly inb()t.h~ones. 

2.2 Fertiliser ,Consumption 

The average: ~:pplication rate of feri:ilisl:lrtQt;ulf::ivated 
land in Nepal wasaliPro~imat e1y 15 kglbao~ nC1t,rients in 1984{85 
(Wallaqe 196.6), where n.utrients 'refertonitrc;lgEm.t>hosphoru$ 
(P~.O:.) and pot.assium.. Since the intJ;'oQ.ucti.onof f.ert.iliserto 
Nepal during the 1.9603, t"ons.umptiort increased at abou.t 15p.er 
c~nt per annum (Hi 11 1982) I encouraged byasub$tanl:ials.ubsidY 
ih recent year$.Similar growt:hrclte~ have Peen expexoienced :by 
India and either As,iah countries lt1hich ~·ub$idis\9 fertiliser .and 
have relcr~1v.elYlow application rate$.~ 

In Hill at'eas -(exoluding the Kat.hmandu Valley) ave;:age 
f~rtilis~r application is 9 .k9'/ha of nutrient.s (on it harvested 
area. basis) which amounts to 19 per oent ofnationa.l eQnsump~ion. 
The Tarai makes Use of the bigge~t share, 62 per cent. at the 
rate of 16 l<.g/ha. The Kath1pandu Valley consumes a small but 
disproportionate amount - ... equivalent 1;0 15 per cent of total 
nutrients, implying an applidationrate of 95 kg/ha. The 
lo('!ation of oul;lets and the evidence from farm surveya suggest 
that consumption in Hill areas is highly concentrated in 
dis~ricts enjoying good access or ir~ensive agricultural 
development efforts. 

Urea and oomplesol fa 20:20:0 compound fertiliser) each 
aaco\,l.nt for slightly lees than half of total cf)nsumption. Thus. 
app.roxi.ma.tely three t inter:: more ni trogen than phosphorus is used. 
Most fertiliser is applit.,d to rice and wheat. In the Hills, 22 
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p~t"a~ntQ~rioe and 2$ l'$;'Qj~t. 'df 'wh~at is fs~tili.$~d.l and in 
theT.era1, SOpet'ceni:ofride and 61 pet cent qf wheat :,~ceivea 
fe:ttililulr :(l)l-:M1S 1ge6). F£trtiliser c;l'PplicatiQna.pp~a;-a to be 
c1ssoi:J;',atisa wi'th gQQ.dwater' c,ontJ;'ol, hut.n¢t nece •• iJrily with the 
'Q.s,e f!)£ imprQved 1fi:\ri~t·ies. 

2,·3 Fe.J;tillser . Subsidy 

"·F~odshorta.ges~merged more,thantwod( cageS ago as it .result 
'Of srow:ing populat:iQn pre$,su"t.e~nd~d:.~gnatit Sf productivity 1 and 
:wor$.~nedin ithe ~tl$uiilg dedades. The:pr'qbler. i:!Spal:'ticul'a.r.ly 
acut~ in the Hills where annual Qel"'~alp.rodlct;ioh vari:ab:tlity 
'coefficient of variahion 1,.. 9 'perce.rd:.)egc~ ados hy half that for 
t.h~ natiQQal l'$vel ~ and ,great $patial variat ion can also b~ 
Qb~.$tved,. A solui;.;'Qllwas sought inmoderni~4tl,.Qn Q,f .agt'ica.tltul"e~ 
~apeQially of the Terai. 'Th~ mQa.~:r'niz.ation ~tra.te9'yil1cluded 
e.xp~nd:tng·the $upply of, irtteraliCl, improved 'Vat"ieti·.u~, modern 
tools. fe.rt.ilis~r, credit and it'rigation. 

Fertili$er orf,ered 1:he p~osp.ectpf quick production 
increasi!sah loW' capital C()st. All rex-tiliseris imp.<lrt.ed, for 
:\o1hich the Agri:cult.ural Inputs -Corporatio.n .Ale)· holds sol'#3 
rights. 'Th~ Ale also distributes most £ertilis-er, . Offic~~l 
{>1='ioe$ are utttorm ilcro$sthe dQ'1ntry fo):'eaehfet'tili$ertype 
(curt'~l1tl1 approximately US$18E/i for bot.h urea and cQmplesol at 
Al':Cdistr-l..blitiottou,i:lets) • 

Arertili$ersubsidy was introduced in 1972 .• initial'ltto 
offset t.he hightransportat.ioh cast.sto the isolated aill and 
Westsrn Terai districts which suffered from higb farm-gat.e prices 
,forf,ertili:ser. It ha,sheen argued that subsidiefJincrea,s .. e early 
adoption i." circumstances of "Poor :k.nowledg~ hy farme,rso.f 
fertiliserrespons.e. often fOU1'ld in the early stages 'of adoption 
in t-emote areas. Some mai.ntain thathhe fertiliser subsidy 
p\)licyhas not bad the desired ·effect tlf ~ncoura9ing- fa;t:"mers to 
use more improved inputs (L:>hani and Sharma 1984). In faet, the 
e)tpan$ionof fertiliser u~a~e par.al1els many Asian and African 
countries which also had ferhili.s.e.rsubsidies )whilste)(ceeding 
the average growth rate of fertiliser oonsumption in countries 
withQut fertiliser subsidies. 

Therew.asconsiderable eviden<'"s from elsewhere in the region 
to support the praotice of subsidising fertiliser. Timmer (1974) 
found a st~ortg relationship between (relative) fertiliser price 
andfertl1iser acioption in Asian couhtries. I3arker and Hayami 
<1979.)$howed that a fertiliser subsidy would be more cost­
e'tfepiive than an .out.pu.t subsidy' a~ a means of e}tpanding food 
produdt;'Qt1 in the Philippines.~ The subsidy might also be viewed 
asa means of ,redressing the declild lJ9 (bald:~r) terms of t.rade 
for agr.iculture. vis-a-vis then.on-agri,:"ultural sector (Svejnar 
and Thorbecke 1986) ~ , 



5 

Ovel:' tini~' the sma,ll .f~,rt'ill.$~ttrall$port~~i.()n#@.i<iyin 
N·e.1'~levolvf!d;, intQ a$uh~i:ant~,a'l.p):ie$and. tral1SPQt'tatton st,tbsidy 
(jn. f.ertilis9t' -- 4l?proximat:~d,y40 .... 64 per' Q$t.t of 1:hefull 
'f.ertl.li's~r· ,CQst~o£whi'¢h ,:onlyabout lO:petC;,$n~(:Qtu~tit\.\t~d a 
tl:"'Ul:$,POl7t~:t~Qnsub'Gidy(l\upfer$.chmid 199~).A. ~" :~ot1.equQnC~J . AlC' 
f~tti.1J.$~rd1strxlQu.titin, op~r;ati'ons run ata l~rge los,lJwhlchcan 
h~ ilJ~"""a£rOrd~d n()wJ and lQt:f~.e·$would be ~ven gr,~a.t~r .i!1futuX"1! 
.Yea.r$aa f~rtili~nn:·'$.al~'sexpan~'f 

In Qrd~i,;tQmetat 'thE;t .e,t;tmQtrtic ¢o~t.s of f~rtl.ltser: 
a.c.:q:uisa;tipn an.d di$,tribution byAIC. ,Kupf$r.chmia (19t3~) 
,e$t:.imat,edt'h~t 19S3 f·c:lrt:iiis.er pri.e:eswouldhavehadto be 
,il1orea.~d; by ,6.4~e,rc~nt~To,<::()ver ~11,(:,Qsf;,s il1Qludingtho$ . ., of 
donorOOt.lntrle~and, agenei~,s f 1,983 £ertl.li.s~x:- pri.QEt$ would h~ve' 
had 'J;Q be incr~a$$'d by; approximately 125 per ¢;e~.'~ ..Althou9h tb~ 
i.mpli,cithariffQl'l .U4,~a d~clinedil'rthe. e~t'lY .1:9808 a~ ,~o,tld, 
pr.lc~$'·fel1 and itlterl1alpr~c.eswere rai$eCi., 't:be.f'fea.t:1'V~ 
av~t'ag:~. subsidy in 19.66/:87 wa~ .29, ''P.$:t" trent (ofAIC pr109$) for 
'ur~.aand71 pet'e~nt ,for 'C~rnple;s.ol (Wa.llac~ 1:S86). 

264 PolibY Cboice* . 
Tol:al ,f,ertili$er.c.Qn$t.lnlptl.on in Ind.i.~ .ha$b~en l~m:tt~d. in 

part bY$hortoQming'softb'ErsuPpl.l's,Ystem. ;(D~$ai 1962) ,. Thll 
obiiu~rvaelonl?robabl1 holdS' trq.e . fp,r N(ltp,a.ltoQ. . 'How,~V$J:~ ~h(ilther 
or not distril,lution costs ea:n h~ e(mt~1;ibedand timelinesa 
impt"Qvea. l:>y r.e.r.o;Ol\\$ rothe di$ta."ibution:;;,)'stemji 'impdrtant 
que$tioJls related. to fe:t"'tili~erdf!mandrem~in td b~ an$~$:r~d. 

Theresponsivene.1;:rs oftoi:a,)'food produetiotlClndmarket 
$urplus to fertiliser at(>plicationJ the dist:r!lnlti,onof respon$e 
oYer reg-ions and i:hett'ea$ut'y costofva.ric::·us 1,eV"els and forms of 
s@s'idyare the <::ent.:t"al issues. The fertili$(~l'pol.lcy optiorts 
which Nepal faces inolude the following~ 

(a)eontinue the pre$~:mt f.ertiliser sub$idies; 
. (b) phase out fe:rtiliser subsidies completely; 
(c) phase out Tarai subsid.ie.$ hut. retain (transport. and. 

price) subsi.dies for the Hills an9. Mountc:tills. 

Option fc) ~ppears relevant because of the large food 
defipita in the IHlls and Mountains, and the costly food 
distX'ihut:totl progratnme$.l1owaver, option (c) is not explicitly 
analys~df()r lack .of accurate data. After considering the micro­
lev~l evidence related to crop response to fertiliser and the 
effeot of relative fertiliser price changes. the policy 
alter,n.·atiye (b) is considered in section S. 
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, ) e 3 \e~op :RS$PON$E ,~O FimTlLl,SEn APPLI'OATION 

,e '~1'ttl!$err:esp~n_e apa:ly.elsh.~genera.l1.1 heiin cast ina 
slnS1le""~Qrio~.J,i,", •• , Qne~.a:rQP '£ra.m.wof'kl' although: ,:the .$xi'stebc. 
Qfl:H~uI~flt'$ for .$~cceading crop~ha~·. ,:b$enqons'ids);ed(.~~,Jjil1on 
1977) '. ' ,SQm~,. rtuthot,thav •. inv~.tigat~Cl 'the .economica~gni.ficano4! 
ofl"ftI •. iaual; .impa,ct ... ,(s$eKenrif!.dy,Wh~n I' ,Jacks,Q"'. eana fj)il.lQrl 1913; 
}{elyat:' ~ and.'God~~n 1977). . G~'n\;tX'.Jllly .spealtin~,tt.!7,e ,~d.g"ifica.nc~ 'of 
¢al;r'yt;>ve.r\ofillb~lowe+ wh~re(~) appli.ca'tlo,n 'rat~$ate low 
(611dged in relation tQ· the 'nC\tiv:~ i#toilfe:rtil.tty': ;o,,) .. , 
appliQatiol1 costs. a.;~ 1. oW when a Qmpa:ttld. with '1he f.l:'m-gateQ:o$t 
of th~ feri;iliB~l:"; arui, ,.(p) ;s(Jluhle .n'Ut:.i='i~ntsl p"rticularly­
'nibrogenoU$"pl;edominat~ o'Ve~ Sl()\>1~:t,""'~~l,ea~e ,~utri,tttlt.inQl.it~ing 
ph,Q.sphotU$ ~.Fo~ ,t:heserecu:;o.ns), and 'th~ iac.kof·data .to calcu..la.te 
:re$i.d.u2'ilfurtetton1:t.a$instle .... p~r.iod fr.llmewQ1:"k is. a(iqpt.e<i" 

Ths mO$ . (Qmmcms()urc~s ·of d~t.a f()r s$tj;mating' ct"bpre~pC>:lse 
i,.() t1u.tr~'nt$ar~eKPerl.ment~t~:tion r~sult$' j 'on-farm ,f:ert~li*~r 
tr i at Bot detnPl1.1Jt.r.at$on$ ;,andfarm$.urv:~ys • .4 Taking tJtes.e 
$purO.~8 ift Q~der, decrijC\'$ing- gOQdn.$s.s.of fit in r~.pon$e 
funt:tions'i$ usu.al1y fO\.1r1d,asthe yariabiliJ;y i'n exogenous 
fa.ctQJ;'B in~rea.~s <\ Fot' tbe$amer$as().l1;agg~ega.te .re$1>otlse, 
~.V.·Jr~gl.ot)al o:r.nation~l fUncttons;: u$ually :l1ave 'POoX'eK fits. 
than :.itJ! :spec1f'ip r.~sp()r;ls.~function .,The sourc~s of <lata used 
het~ ;4t'~ *,Clrmau~'\'sy andferi:cil.i _et .d:emQrt1ltt'ati,tmst 

:Mah1'£~.rf;ili$er reSPQT1SE!a.n!ll.yses c:.ire C4$t in asingle .... c.rop 1 

as 01!p.Q&tJd 'to· whole fa.rm or farm:-hQu$~hold:~ cotlte~t. th(:u;e is lto 
dif:f.er~.nce inr~gult.s if lU1COU$trainedri$.k-rt.(:!utral profit 
maximi~af;l()h. q:ltl .be iUIsumed !or the whole decision unit. The 
dQ.t)t.e:<t ,1,. crt1;:lal .if '(a) nOIl"'"profit goals, e.g. J survival, 
aS$Ume 1mpo~t4rtQe; .(1;» £.arrttet's a.re l:"iskaverss'(theev:i;dent:eof a 
nwr~e:t"Qr .$f.ucltessno'Ws t.h-ltfar1l1er$ are :moder,ately riJitk­
av,ers~'; (¢)the quanti ty or fert.ili.s.er is 1 irnited, e.g. 1 

~Et3t.t'i¢tectsup.ply, la,ek of ca.pi tal (cash); or, (d)i:he fa,1:m and 
household are illt~.):dependent :such that: the hotlslaholQ.choices 
influenee farro producti,on relations. , 

In otder to estimat~ cereal crop response to fertiliser in 
N~pa17 resulf:$ frQM about 300 fert.iliser vel;"i~ication trials 
cObductE:dby toe BMG/fAO Fertiliser and Related Inputs Project in 
21 dist.ricts in the Hills ,and Inner Terai during the yea.rs 1984-
87w~:rf,! .. aflalyse.dil . An .eight. .... plot inoomplete .factori,al trial 
de:sig,tI wan u$e'd. with nit,rog.en .applications of 0, 60 and 120 
kgfha-Iand :pno$phc.t'us and potassium'.applications of 0 1 40 and SO 
kg/ha •.. Ordinax-y least squares regression \-las utili'zed fop t.est. 
variou$ ftmctionalforms I including double-log (after acijusting 
~~ro 'Yal·ueg) J square root and quadratic. In 01 der to counte:(t.he 
'V;!r.iation'}J·etween trial sit.es, yield in.crement~ (from fert.iliser 
·a.~plipation) w.e):'~ ,reg.l"e$Ssd on l'lutrient appli~ation. 

I 
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·P:r~1.1J!li.11a:t'J.r r~sult,$. oftheqtladrati:entod.~~ht appeal:" i:n ann'f!}t 
tabl~· ·Z,. ~~tt:pcm$-~I . t01?ot.~·uutd.um . wa$'\llot si~nifl\¥artt· ill eith$J; 
Q)."op~Qr. ;,on~ .. andtb~ n.it;"Q9'en'"'"'P.bo~pbQ):,\l$ itlt~l":a~ti9n t~rmsw~~·e, 
al"\'): nQt~i~ni~·icatd; . (at the' 10% le\rel).l' E.valu~tin~prot1uet'i¢n 
ela~ti<:;iti$.a.ttl'pi~,al .11tItt';i.ent· ap,pli'cafion l~.,tel~· ga.V$th~ 
valu.~sshQwn·j .. nant1E¥~f:abl:.~ 3.; r.angirtg .ft'Qma~ OS td O~20 •. 

Th~~v! l:'~$p()ns~$ . 'per:ta)Jl . 't()·,...~lat,i.v-~lyfavQ:il:rahl~c.ondit.ion$', 
.alhsihfarm~l;'mtlAa,g~d,. T1le r~u;ult$·~fij:~ .$itnilCJ~t'o th~ . (highly 
v'ati:~ble-l. X"$sf'(:m:$~s' ·f~.om' Qn .... farmprdj)pi·ng$.q"enO,n t.r.':ial~· 
l:'~port<i¥dr by Matb~ma., Vall ;der l1eti!nandAn; an . (1981 ),.t;SomewhA't 
,1pw$t;'p~o.ductipn~l'l~tX'ient . (~1·1sour(nuO {tla~ticitie., wet'.& 
bPtained. fr.ottt'Cotb~DQugla$ 't'r9du,c:t~,bflfun'ctit.nrs: ·estimated. 'byth~ 
author from fatmsurveydat~f:r¢mhh~ Hil.ls; ~,g. i. l·Qcal :pad.dy 
QjO03)1mpt'ov~a :padd.y. O~o.~.iwhe~t Q.~~O& (cQmpaX'q.l-)l~ to the 
:~la$t.t~itte$, r~port.eQ.:by .G'awta.m,) 1.98tl) ~ 

1>E!~pite 't:h~ !;tub$id:y~ t:b~ 'prevail itrg. nuf:.ti.ent .... ~t"Al~n pri.Qs 
xati ()$a..r~ great·~)::' thaTl thoS's i.n 'many (.)t:he~ ,count~ie~ inthf!:l 
;r~gion .• ~ Annex.h,sble. 1 shoWstb:a:e n,itro9'.en-t:'ic~t>l:i'c~s have :not 
falle.nas l·Qwa,S' 1 .• 0'. and i.l1t.h~ l~aO$ flu~tuatedb.et·ween i.a and 
1.8"Nort~th~le~.$.tb~ rS.$PQ-nS$$ reported he~eln ~ug9'est 't'hat 
~V~tl .at t.'h~se p;.. ild~t'a:ti()~~ fertili~.~r is: qUitept"ttfi,tabl$; after 
ac;ijl.u,;ti'nsr f.or f~:rtilis:eraequi$ition ,casts •. ¢a.pj.talqo~t$ ,and l.ow 
h~t'v.$$.t p:r-ic$$ for ,g".ai,n.tCl$; ~Qutlin~d :byAl'l(i~r$pn(1967) " 

From t'ha above resp,onse ·analYf3is, Qt:'timal (ri,$k~neu-tral) 
appli-eation r~te$exee~d tb's.act,u.al a'PplicatiQf~ 'ra:tescalculated 
'E'l,tQm zQua;l £ertili:ser t;::\onsumption da' ')rfrotn farmsLtrv~~ 
r-es.ults...Vlhen £armet's ,a':teasswn.ea tv ...>e modet'at~l;y x-iskaveX'$e.. 
Qptimal a:pplicacionrate$ dimini$h, .by up to abou.t. 30 pel:" cent: at 
typical l(3vels ~f yield variance,. In this cas~, the .ri$k­
adju$t.ed opt.im~l rat.as aX'a still far abo'VetheaV'el:.age rat~s in 
the: Hil1s~ 

A ch.ng~ in relative fertiliser price caused by a removal of 
thEt· $ubs5.dy often leads to changes in the combination of input.s 
used in prpduction.? AS$umifi.g that $ubstitutioh of other factor.s 
for fertiliser isf1:!asibl~.t "the out~ome ca.n be simply 
derttpn~trated by an isoquant analysis <Parish and McLaren 1982). 
'Wh$thE.: substitutes for fet"tiliser exist or not t a contraction of 
outPl).t would folloW the increase in. the price of fertiliser. The 
evidence from farm surveys in Nepal does not i.ndicate that 
f~rtl1iseris substitut(~d fOl- manure-compost, and the dat/,L on 
subst'itutiQn of fertiliser for other inputs is inconclusive. In 
thiB paper it is asswned that the intensity of other input use 
does not ~hange with the increase in fertiliser price. 
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,A$.1n_lltrion~d abov€¥, :t.he. tnlr~.t$t '. ~f:f~~tlve$\l!O$1<H.~~l)l:.a~·e 29 ... ' ........ l 
and 71.p~r .(:~neo.n ur~a*nct' eo~plegQI .t~H~p~qtiv~~:y,· ':'tl.$"!t~ .. an ' • 

-lfi4r~a~~~~tr!'l~~,g:~t~~~l.~~':·;:;:'!::~~· :!ijt~ff;"i9~~, '.' :. -' ,;~~:. ',! 
(y~rl"1:"c>ugJil1r><t:h~· p:t:e~'~nJ> ~i:ib$li~Y:. In.:_fl :frfJe 'tt~re.ft~lngthe :i1 
red.uqe-.i;out rt , f:j,rtl1i!$~r··i'(n~p.'.,l~'yg'_,n~~~llY' ~~ul\"X ,lh1ft.ith. (~~>{; 
f~:rtilts$~,1J~PFly¢urve: tp. J'he, If!ft.t liQw~vcu: ~ /~n N'epal,,~ tlu~ ~ 
q.uant·tt.y~:v.t'~'lfiad. isde't'~t1?~d,ned: :b1,AlC, lloth/~¢~s.a;~il~t in :I·~·.~ 
accord.;¥nd~ ,witll' anticlpateCi ,eq\d.li»l:"iump()si;ti()n$~fthf.t ',d.tJmEllst:ic 
f~l;'t11~set" ma1;'\.ee., " ;c"'. . t·· '...; ; . 3A 

the sba9.eQfthe '~etdafid schedule can. ;tJ,* ifif~rr~4 frbma r 
knQwlt!~geofth~. un<1~r.ly~t1g pro4uQtiQnfurtot.4(l,n~f:p)1f:;.rtilS:$er. .~" 
ust:r.,e~timat'a~f£:rom d;at~ Qt.al,i(d.;t'ed dir,~,(~tl3' fromq#S~r;s.w.allac$ t,1 
'(1966),. E!lic$,t,~d. ,f~.~:ttet'~"· .$ub5~ctiV~pl:'i9~f ~l.$tictti~!( 9£, d~~mand'r!~ 
£ar fax-t;il4:$;Ett' in r:Nepal f -wh;t(dt-t'a:nged £~l)m "'0",.. 3; ti1<j~~~~l·,the.ttu;:~re:;j 
ela$.ti¢· . Qbse):'vatiofl$' m~yfi-ave ::Pfie'l1its$ociated-witb .nQ"-S't~in caSh':~" 

cropp.,. r .. ,.p,.' dU .. C .... t. i.O,'.', til.) "'.'. ..•. The ... m .. l .. ,o., ...... ,r .. , ......... i ..... n." .e.· ... l ... a._.,.'.~. tic C .. 0;:'. $.e. r .. ,.v .... a .... ti ... o.n$.~ ... i,n'.'( ... l,t. h ... ,.1 ....... ' .....• • t . .. ange t,.· .. ,', alre 'Comparable t~f~ndin;"~fr:Qnt< ,.lsewht,!re in" th~ ,r_~1;~~.~ '. ,; .,. 
'" , .' I .. " . . \' i 

For t.he :Ptu;,P9ses. p'i. th~;sPAp~r,':i¢~~ahd ~he~t .(l~ej~9'the \~ 
t~. O. 0. ·~o. ',p ... $' tQ\.Ihl .. "."'hi.' .. mo."s t, .. f ..• ~l;',-t., .. ,i.' i.i ... ,:'e ..... ',·,t' i.,: '11: '.1 a .... p ... '., P 1t. ,e. d.: .> ...... ,a~ e..... og ... ",r.'" }.~111'~."~ ... Wfth , ,:t.' .. ":,' mai~eii1nd mi llet .. ~~ .ce:teal..,.· <,ini.tic'siJ.lyacloaed ·eq.Qno:m,t:is D 
aSa\U1H'#d:.. ~nn~~ fi\1fttt:~ 1 .$:liQW:.\·tq.~. lJikely ,~ff'9t ~f t'p.'prl¢fa ~ill 
i"c'rea$.~~n',.,~h1!, ~ome~tle .. f~~t11~~~t'a,nd fQQC19r!ifl.lIJ~~;k~t~.i A8~'tUll¢1 'i ~. 
that th.t! .g9.~egat~$t1pply oU~Y$f¢rc.~rea'~~sbl-f,t.; f.·om$~S~ .t.Q;U 
Sf,S;t,~S a¢on$~qu.f;'\rtq:;a of· t~.: . f~et,'t,'ilige~ .pric. inQt.a'J.~n.d. the ;t'i!~ 
$ub$ettu~ttt ·eQtlt~aq,t.iQn ~in':f,ertili$atu$e ,andf.Qoagr~:i.tl . ' .. ' ~" ~ 

p .... r., 0 ... d.t.t.r;: ... t ....... ~ •..... ',o ..... n ..•... C.O. nun., ....... o ..•.. n.l. '1."."".'. t,.~ .. \I. " ..... ' •...... '.rrt ..... it ..... h. 0." .. d •.... S ......•.... ~.r,. e .. us. e ..... a .... ' .... t ..... 0 ..... ' e ......... '1.t., ... ·.l .•. :JU. a, .. t., ... ~ .... O .. 'b.~. ".',9'e .. s ':~~.r.'·.,t,.,:~ in pX'd:4.uc.~r Jrurpl U$l (a) r'9vei1:ue!~l1crease le~s 'extt;;c! f~rtl;li$er ;, ~' 
cQsttartd. (b) ·ax-,ea· al::u:>ve: ~he' ,.,upp,l~ :curve~Th~ ;f,9rmm:appaat$ , 
unrealilltic~ in that other (n9.n .... .fett.iliser)CJdditi~t~~1 var.iable t) 
cost:$ unde;rlith~supp'ly CUi:'le iJhd. mU$t he ac.cQunt;e:d for. Using H~\ 
the lat;.·tet'tue.tftQd,):the inareClJif{l ,inproduc~ts" .Siurplusi·s area ~ J 
hdfc less ,chit. Tbe t:'eduoJ:iQrt. in .QQns.wn~t"$·surpl.v~. i.$ area ,~, 
bdfc ... Th'~r;~ ).$. al.~o.a chab9:~i)'j t.t:e~$urye~.tequ!tV:qll.ent to th~ i1. 
size of t.he fertilisir ;sub$itly.· , > 

The l?~#a.meter aS$utnplions for it na~iQna+-le.vli!l analysis of 
r.emovirtgt:be' f2t'tili !tel" :$.·ubsiciY are listed inartrtl3g tabl~ ,S.. The 
supply 'fe$p()n~e \4,asd:eri'Ved from tbe aot'eageelastic:ihy of supply 
of .0 .Q6~I~seimated by Ka;-kiand. Neupane (1984). The :produQti on 
elast.i.c:i;tyo~ f~.rti liserwlils calculated byweighf-ing ·,the 
appropt'-,$at.e margi,nal phy:sicalprocif.1ot$ with .f.ertilii$$r 
aonslUllP~ioh. and :J:',e ...... eval;ua~.;ing t:ha~9'gre9'a:h~'Prcldudt;;i6tl 
elastl:~ii;.y at nat,iQtJal 1~\t,~1.. Foocigra in voluJnEHI 1,".$;$);'tQtotal 
production:. ·tb~ela$i:;.l~f:ij;y of tiem~rJd for f et't~l iserwGls ohosen 
ix-om Wallace ClgS6). and t;.J •. ela.~t.ic:i~y of d:eJ1land rot' fQi:Jdgrains 
is'oompa~a.bl e to north 111di4n cata. 

I . 
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Cillculat~onS'. of the newequilibriumqt,1ant:tt.y and pt'ic~ in 
the f,~rt.il ;i.serand foodgrain, tnark~tswere made under the 
C\$sumption of cQn~tantel.a.stici·t·y ~upply Cf;nddemand 'scneg,u.le$, 
andli:near$~hedules (shown in figure 1) . Th-ere was.little 
d.if£$r~nt1ein .the r$sultingequilibriwn pos.itions,~but tb~~'fi\'t 
could: be $ub$tantial differ\;jnc~~ Jnthe chang-ein pl:'oQuce1:s .t 

·$;ux-pltut. Glvan t.he·appr:o>d.mate natut."e of the paralIlete:t".s 'Q.sed in 
thi$ .st.udy~ linear$chequles were assumed • 

. . For th~SO pt:~ . cent ferti11$~~ price ; .. ncl;'eas~·~equ:ired to 
elimi.tl~d~.e t.hesubsidr ;)the quanti.t.1Q£ f ertili$er nutrient.s 
demall(ied would cONtra<Jt from th~ (19$,4/85) volume of4~. Skt to 
ahot..tt 35.1 kt/\ A,cereal .... fertili~er product ton el.asticity ,I:)f 

Ct. 13~ i1)1dth~ ~ontraction in f~t',til.j.;~n:Jt' Ug~;\tloulti l.e~d to a d~op 
ih~et'eall'r'odJJct:'iono£ "Ie ;'ktto 3~l2Mta'1daresttltiflgshi'ft 
:itl.th~c~l"eal supplysch~d.ul,e 'S~SQ to S~·,S1, . (assum~ci parallel *n 
thi& ~ase'.. Asa Qonsequ.~nc~, the~,h<)rt""rl1~'1 equilib~il1m. shifts 
:fr()m f.to 52.:1 characterised bya 'hi~her pric9Rs 4 1 54lkg a.t th~ 
reduced supply of S.12Mt. . 

On c{:hi.s basi.s t the following ,changes i'1 surp.lU$ and$ubsidy 
would re.ult.~ 

·con$um~rsu;-plusRs: ..... aSOmilli .::m 
pro£iucer surplus Rs +530 m$11i':l.n 
'fet'tiliset"sub.sidy .Rs +l70 ,m.illiQ" 

The· ihteX'o~:d:dn9" resl,tl t is the substantial increase in 
p~oducers"su:r:plu.s as a a Qtlsequenc.eof the redu.ction l!'l 
fe):'t.ill.ser subsidy. The ben&fittQ producers ari$~g 1.:torn the 
price increase (under the ass\i1npi;io.n of fix.edmarke:l:ing ohang.es) 
which is also the soUtce o~t.he 10$s tocQnsum~rs. In the ~V'ent 
ofa substantial pric~ rise food9'rains woula. f10\ol int.Q Nep.tl from 
Indi,a (and Indian producers would .$hare in the b.enefi ts). The 
sh;ift in prices implied in this analysis (6.25%) is unlikely to 
a.lter t.he trade patterns along the India"Nepa1 borderver.11nuch. 
The final distribution of benefits, which is not apparent from 
this 'short-run pil.l .. tial equilibrium analysis I depends llpon t.he 
means of utilization of th~ pOl ~ntial saving of Rs 170 million 
from the elimination of the ft.,; ... iliser Subsidy. If the saving 
weratobe pas$ed onto consumers through, for example, reduced 
customs duties on Indian goods, consumers' losses would diminish. 
Howevf;lr~ it is more likely that a proportion of the saving (not 
all domestic) would be reinvested in the agricultural sector 
thereby adding further to prodUcers' benefits. 
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5 tS.SUE$ 

5·.1 . gpen., ·~e·onomy , 

Th •.. r'elat,i, 'Y'f,!ly ul1c:pntx-olle.d }),Q):'der with. India, ,means that the 
~conomy is fat' £rornclQs:ed:fCQn$idij);'ablea.moutlt$ofg~ail'lare 
~aid ct.Q bemQv~d il1~9'allytQ !rt.dia" ,Wallace (1.986,. l;l~liev~ul 
:CX'(Hll1-:bqrd~):" fertiliser ~~l~~. eXplain the litrged!$crepanqy In 
fe1:tllit,~r. U$e daJ~.a b~cwe~n )\I'c3ales 'fiS1ur~s (198018;1 winte~ and 
19a1la2:summ~)t) a,n(i .CBS:agri(::ultural CE;!J111Usd~t~. . For' nearly two 
.v~ar,s from .July 19a1t~ .Apri.l 1',983 urea and. comple~pl were 10 ... 2.0 
per,q:~trto'heapnr iJ'ln~p';ll, p,toviding Cl ~trprtg in.aen,t,i'Ve for 
¢J;':()$s",;,bo.rd.er tt'ad!:ng' of tertil;t·serfrQmNepal,. HQwevet; ,one 
eanttQi: ·tt:h$CQUht the' li:f~~l.:tboodofopposit$ flow$! a.lb·f;':i tlow 
vol.uma"i "e,,; teraifa~merspurqha$ing fertiliser and Qther 
input-,s i.~'l India atti.rn~,;.-, of $ha1:t~ge in Nepal, ot" simply to 
e~uutr~ havi nginput.s on time 10 

A full analysis would ta.ka account of the price fo!:'rnation 
:for fCloQ.gra'·iu$ (and inputs) aox;¢s.s the markets of the Hills, 
Kathmandu Valley, the Terai~ndNorth India, and the t"esultil19' 
tt'i1de flows. For inst..,nce, in terms oflQwdqm~st.:iQprice$o£ 
fer,tiliser in I-tepal..a pric~itJorease in Nepal may lead to 
$prnewhatgreater av~~ilabili,tl' of fertiliser ,to Terai farmer~ 
owing to t.he s.taunching of the utlQffiolal fertiliser f1:ow.$ acrpss 
the border to!lld.:l.a. Tha excess demand for- foodgraiit'ls' i,:n the 
Hills i·s largely tnet.frorn the exoess supply in the,Te.t'ai. 

Th~ open. borc1~r' also has t.heeffeot of placing seV'~re limits 
on the £ra~dbm of policY' makers to adjust priQ~s (fot" whatever 
reasc)f:JJ. inpraehicEt,i t would $~em sens.ible tomaint.ain T~rai 
fert.i 1 iser 'Pl~ice::; at 1 ea.sl higher t.hall t::he Indian price 1 E!SS 
!.t'ansrer cQsts t~ India. and perhaps there dora advantages to 
Nepal itt evell higher Terai fertl.liser priceu. 

5",2 Suboptimal 1\1221 iea t ian ~Rateg 

:i)a:tt on alld Piggo'tt (1964) have d.i-scusse-i some of the 
consequences of price not equaling marginal \alue product for the 
cal~ulation of producers' benefits. In these cix-cumstahoes, 
there are, also dlfficultl as ine.stimatingderi ';red demand for 
ir'lput.s su.ch as fertj lis13r from the underlying pol"oduction 
function: • 

.In the absence of sound empirioal direct estimates of demand 
for fert.ili$er (which would be very difficult to obtain in 
Nepal), the best approaoh seems to be to derive the demand 
schedule from if. farm-household model., This a'Pproach would confer 
tho additional benefit of providing estimates of short-run supply 
r$spons(! (the magnitude* 0: which are notol;iously uncertain). 
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S.3·!9'uit~ 

I.ronicallr., a ma.:iQt part of' t.h~ t;otal~ubsidl'isnQw 
a~l?tu:t"ed hyK:a~hrnandu Valley. p):'QdUcer$ \\11'lO c!:)rtsume .appr.C)ximately 
1~ per <;~ntl!tf t,ptal. nnt.x-ient$ hU.t i'l1 ext,:1es$ qf .athit".:l elf the 
volurn.e fer whi¢hth19 t~an~po:ttation$@sidy isapplidabl~.. Even 
in the· Western T,er~iand th$ H.i,ll$'~ 'however, the rna·jot' benefit$ 
of the fet"t.il ia~r sub~idy 'WQuld, ha~e ac¢t'lt.ed to th~ largeX' 
f'a.;1:'met'3who we:re ina ·'Po$it.iQn to p.urchas.ef'ertiliJ~e.r and to bear 
the risk of applying fertiliser.. Fo:rsmall £a:rme~gin th$ Hil1$ 
who areal~o food d-e"iicit., th-ere could also be initial b$n~flbs 
rromthe' a.doption of subsidised fertiliser sinp~~he increase of 
pt'oductio:n by the lccalsu.rplu's :prQdut:~t's ·could quickly dr.ive 
'Q:pwl1 local ,ma.'tket 'Pric$.$-"" hutrtot.~ bhatt-hEtl tical wage rate 
(,.,.hetherc:ash Qr inkind)wQuld be e~peoted to follo~ suit i,n the 
medium:b~rm. 

Eqt,1it,y can allio be considered. i.n terms c.! the Hill$ VII 
TE!rai", There i$ sc>rna degr.ee of market s~~l!tentat.ion,arinl,ng in 
large part :f.rol1inat;ural harriers to easy transporta.tion between 
the Hills and X'!arai. Accordingly't pric.e policies for the Hills 
and Teraican be fcrmulated separately I 'with price diiferentia . .ls 
of up to Rs l/kg'for inputs Qr "(lroduoe -- this differential is 
borne o~t })1 historical pr.ic~ data. I.t is assumedi:hat foodgrain 
supply. and deroal1d are inelastic in the Hills and someWhat more 
elastic -in the Tarai; and the fe.rtiliser produotion elasticities 
are 9r~at.er in the Hills than in the T$rai. 

S.4 Production .... coilSUitlption IJ1t~rdependen~ 

The above a.nalysis aSsumes that rltensity of input use 
(except forfertj:liser) does not change as a result of the 
fertiliser pricE~ increase, which may hold in the short-run but is 
utllike1y to do so in the long run.. Also. the fertiliser price 
increase and ·.;:hange in output and price levels imply a. change in 
real income. which will influenoe household consumption behaviour 
notably the leisure taken (assuming that hired labour is 
available to repllce family laboul. 

Given the predominantly rural popultion. most producers a.re 
also consumers. Thus; in this u.nsegmented analysis, most of the 
consumers; losses of Rs 850 million are suffered by producers, 
who are gaining R3 530 million. For quasi-zubsistence farm­
househOlds the losses and gains are purely notional. The mai~ 
impact. would affi$ct (a) fertiliser users and (b) significant. 
lnar~et surplus producers and (c) urban consume1:'s, who are all 
minorities in Nepal. 
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6 CONCLUSIONS 

Tt\efertilis,er price policy set ting: in Nepal hasbe$n 
desr;'bed in thispap4!r and some .implications Qf reducing tht! 
fertiliser sub.ldy h;tv~ be~n con:$idereci.. The preliminary 
analY$is in this 'paperconfirms subatantia.lphysical and economi.:: 
responses to f$rt.i~tiser application in the Hills of Nepal. 
Whil~d::th. eliminat.ion of the fertiliser .uhsidy wO\,lld apparently 
le,ad boa net #oclal 10$$ <borne by oonsUnlers), theX"eare 
$u;l.lt~nt.ir11tr.a.ur.Y· savings to be made. 

S$veJ;al iaBues related to fert.iliter pricing w~re d.1acus$ed. 
In part,ict,llar. Nepal represents a claasio "small countrl'" case. 
except for the lCtrong influenoe or th~ larry\! economy of 
heighb()uring India.. The 10n9 open border w'ith India places Bevere 
practical limit_ on price po·lioy ohoices. 

ThE! t;"fsults of economic surplus analysis are senaiti've to 
the a •. $u.m}1ciort$ about parameters. several of which are not: known 
with any -'cc·lracy. In this paper a simple method ha. been used 
t() e.titnate the relevant production elasticit.ies of fertiliser, 
as it basil fordetex:mining the cereal grain $upply shift.. 

Whil.t produC'ersqua market producers stand to gain from the 
elimination ofthefiirtiliser subsidy, dir"ectly through the 
foodgrain r ... t'lce increase; food-deficit: small fa.rmers, landless­
labour~rs and the urban populace would lose. Further analysis if! 
needed to a~certain the real effects on each of these 9rouP •• 

1 In fact, many coun~ries have become concerned about the loss of 
cropland t.o urbanisation and industrialisation. Typically, 
annual losses of cropland area during tho 1960s and 1970s in 
Europe and North America are about 0.2-2.5 per oent: per annum 
(Brown 1987). There is also widesprea.d C'onc~xn in some countries 
about depreciation of the stock of cropl~nd,particularly through 
soil erosion. 

~ For example. Indonesian fertiliser use on food crops grew 
$tt 14 p.er oent per annum up lc) 1977 and 17 per cerlt per annum 
from 1977 to 1985 CRosegrant at al., 1987) and Bangladesh 
fertiliser consumption also grew at about 17 per cent per annum 
up to the late 1970s. 
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~ tn_analys1. appli6dto a situation Q!sub-optinta.lityin 
farm •. r" a 1 applioation of i.nputs ,_nd thus th. conclusion i. not 
tHalct!!aaat'ily in conflict with the de.irabl1ity of Ot1~put. subsldits 
in frfJ9 market e<J1.lilibrium $ettings.. Th$ ·PQliQY in Nepa.l and 
ma.fiyotb~r Q.Qul1trie$ in Asia of #ubst ant:. la.l. fertili.~r :uubaidy 
ae~or~.- with t.his anal:leis for Laguna, Phillippines. 

"'District or regional data can alao be uS$d~Som~ .~uJtimatQ. of 
th~prQduQtivit.y i.nNepal of fertili1uu" and other i.nput.sto c-.rop 
production a.t there9'10nal and n'iltional level have been .attempted. 
(A PROSe 1985). Alth.ough improved. seeds an ,t credit showed 
:significant positive mar9inal productivit.ies at the national 
level. (and. c.redit was.ign.ificant and positive for t.he Hillsaod 
for the Terai separately), fertiliser inputs w~re not significant 
eithfE!r natio:nally or for the Hill. or Tex-ai. A po~n~l.ble 
explanation i$ the very low use of fertiliser, or th~ highly 
co"centrat.adut:~ in the central dQvelopment region, particularly 
Kat:hmandu valley. 

t'll Appt"o~imate9'rain/l1utrient ratioS' of 1.1 - 25 for rice, 12 - 48 
for wheat arid 11 - 59 for ·mai:ze for eit.her nitrogen or rdt.rogen 
andpho.sphorus. 

t',s Ros~9rant tit. a1. (1987) report. urea-paddy priceX'a~ios fo.r 
Indonesia of 1.0 in the early 1910s decreasing to O.S in the 
early 19808 (nitrogen-rice prioe ratios are about. 30 per cent 
higher) J :i'-011ey at ale (1982) imply a f. rtiliser-paddy price 
ratio for Bangladesh of about 0 .. 8 in 1979 (based on procurement 
priest:) . 

"'; There is ample evidence that small farmers ad:iust input: 
combinations. In a $imilar situation in Ef:hiopia_ small farmers 
favourl;;ld wit.h additional access to cheap (subsidised) fertiliser 
reduced labour inputs for weeding (Dixon 1978). 

~ Note t~at the isoquants are then p~rallel to the ax~s, and 
intersecting at the expanzion path, which passes through the 
origin only if there are con~tant returns and no other fixed (or 
variable) inputs - in which case average and marginal costs are 
identical. 

• David (1978) reported a long-run fertiliser-rice price 
elasticity of -0.8 for Asian countries; and short-run 
elasticities of -0.4 to -0.7. Some oth~r comparable estimates of 
elasticities can be found in Timmer (1974). 
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Year 

1970/71 
1975/76 
1980/81 
1985/86 
1996/87 

ANNEX 

'table 1.: Fert.ilisel" and Nutrient Price:! 

Urea Complesol 

(Rs/kg) tRs/kg) 

1.34 1.06 
2.44 2.27 
3.10 2.80 
3.50 3.25 
3.99 3.99 

Nitrogen 
pj'icellll N/riceb 

(l~s/kg) 

2 .• 91 1.23 
5 .. 30 1.55 
6.74 1.79 
7.61 1.41 
8.67 1.32 

Phosphorus 
Priced P/wheatP 

(l~~/kg) 

2.39 1.66 
6.65 2.65 
7.26 2.61 
8.64 2.22 

11 .. 28 2 .. 71 
~_""_."'''''_'''''''''' __ '''''''''''_'''''''''''' ___ ''''_'''''''_-'''_'''''' ______ '''''''-.110""""_",_"""_,-" ___ ,,,,,,,,,,,,,",,,, ..... ..,,.. ..... _ ..... ' .... ___ ........ _..,. ........ 

Notes: N effective N nutrient price calculated ~rom urea price 
and p.~o..., effectiveprico calculated from the complesol price 
given the foregoing N price: b ratio of official nutrient price 
to a'verage wholesale coarse rice (or wheat) p.ri(;e -- the 
corresponding urea/rice price ratios are approximately half 
these, and harvest price ratios will be about one-quarter 
greater. Prioes drawn from DFAMS (1967). 
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Table2l Models of Crop :R~apQns~ to F,el:f:.ili$ier 

Hills 
PatldYf 

y. =- 4S. ,5 + 16. 3N: ...,. 0 ~035 W'~ + 15 .. 4P -0.097 'J?'Z 
(44.3) (1.4> COll.) (2,~1) (~026) .d.:i~;zO •. 39 

'Wheat! 

y ~ 0,,0 + 113..8N - 0.049 ~ + 19, .. 6:P -().070 ~ 
(63.4) (1.8) (.019) (2!7) (.036) ~Ul.:iR~=O •. 34 

Inner Terai 
Pclduy: 

y ?i:-l'2 ~ 6 + 1$ .'1N - (). OS1 "~ + 11. SP - 0.034 p;!! 
(121.7) (3.8) (.032) (5 .. 1) (.072) a<ijR~~O. 39 

Wheat.t 

y = -f6.7 + 23.4 N - 0.128 rr + 21 ~7P - ~O.189 ~ 
(132.1) (4,.1) (.035) '(6.,1) (. •. 07$> adj R~;::o.41 

NQtestYi,$ the increment in yiel.d,dueto .rertllitJ$rt N is 
nit,t'ogen appl.ication andP is phosphoru$ (P~~)applicat,idn 
(all. in kg/ha). Potassium andNx P int.eraction t~rJl\S \lferQ 

11C'i:: sig.,ificant. 

Table 3: Productionelasttcit.ies 
t 

........... ~ .. ___ .,._,~, ................ , .... ;..,..i __ ....... , .... _ ........................... __ , ... _ ....... _ ......... _..,.. __ ~_....,.. ...... ,........,.... ........ --. ......... ~ .... ~-.... __ ' ....... _..,. .... .-.. .......... ~ __ 

Hills 
1» 

Paddy 

Wheat 

Inner Terai 

Paddy 

Wheat 

Nitrog.en 

.14 

.20 

.08 

.16 

.Phosphorus 

.05 

.08 

.03 

.07 

----------------------------------------------------_.--------
Not.es: EvaluatEtd at t.he typical applicat.ion rates of 35 kg N/ha 
and 12 kg P/ha. for hoth paddy and wheat.. Aggregate nat.ional 
cer'rlals p.roduction elasticity estimated by weighting responses by 
share of fertiliser c~nsumpt.ion. and reevaluating the elasticity. 

I 



'1970/11 
1975176 
1980/81 
19S5/8e-
1986/81 

1.l0 
1-..00 
0.94 
0.9.2 
1.06 

Complesol 

0.83 
0.64 
O1l99 
0.76 
0.95 

I. c 

Not~$: Bas~cl on orfi'cial ArC feri:ili$er prices and annual 
,a:veragss . frQll\theFertiliser Association 0-£ India ,¢l.ted by 
Wal·laae (1986), 

Table 5: 'Base Data Assumptions (1984185): Nati.onal Level 

bas:~ qu~ntity (OOOm!:) 
base 'Price (Ralkg) 
p.ricf!elastici.t,y of demand 
price elaSticity of supply 
production elast.ioity" 

fert: iliser 

Cerea.ls· 

3,190 
4.27 

-0.40 
0.10 

0.13 

Fertilise);:" (nutrient.> 

42.8 
7.90 

..... 0.50 

.... -....... -,...;. ..... ~~ ................... ~...;.-.... ,..-........... --- .... - .... ---,----...,..---- ..... ----,,,.. ....... --... -.,,,.,,. ....... - ..... _'"-'----- .... - .... 
Nobes: ~ all major cereals included .. weighted as rice 0.56; ptaize 
0.24,. wheat 0 • .16, millet 0.04, barley neg.; production from CBS 
Statistioal YearBook of Nepc:.l, drawn ft:"orn DFAMS; pricea 
weighted, ela$ticities for fertiliser derived from Wallace 
(198&) *' for supply from the adreageelasticity provided by Karki 
and Neupane (1984). 
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