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INTRODUCT ION

Accelerated growth in agricultural pi:duction of deve-
loping countries depends on fuller exploitation of the existing
‘production potential and continuously raising the potential
through technoleogical changes. This requi;es sustained rapid
growth in the use of irnpuls like seeds cof bheuter cuality,
fertilizers, oesticides, and farm implemenits and machinery.

In discussions on how to increase the usa_of these inputs,
“pr&ce policy issues dominate. 'uften thesa issues are discussed
without sufficient attention to certain rnon-price factecrs and
policies which also influence growth in the use of imputs.
This‘paper demonstrates that such an approach is lop-sided,

and could be mislecaaing in'exauining the role and Iimitations
of price policy in growth of use of modern agricultural lﬂDutc

in developing countries.

Apnreciable growth in the use of modern agricultural
inputs in the developing world is a phenomenon of last three
dscades. There is still a sizeable untapped notential for
further growth in their use and it will increase with techno-

legical changes in crop production. The gan between actual
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and votential levels of use isply that the »ace of growth in

actuzl use is govervaed by the lovel of develonmeut and offi-

fom;

as ngricultural research,

0

ciency in the workings of such system
extension, cradit, innut susply, and distribution. Together,
ihey work towards converiing the notentiial into Ffarmers’
effective demand for innuls and satisfving the denand at

- growing numbers of geographically disnersced locetions. In
developing countries, these svstems have many deficiencies.
Therefore, it seeﬁs rather simple-minded o let price policy
issues dominate the discussizns on how to achleve rapid growth
in the use of inputs. 1ifhis is especially so because both
developmént and working of tihe above-mentioned systeiis are
more strongly influenced by such faector§ as public expenditure
on agricﬁlturél research and extension, investient in relevant
physical infrastructur2, and institutional s2tup plus admini-
strative arrangemonts for sunply and distribution of'inputs

than by prices of crons or innuts.

3

This paper briefly reviews past growth of fertilizer
use in develoning countries. it then prescnis a heuristic
frameworic which brings out the policy recuircments for sustained
rapid growth of fertilizer use. The usofulness of such a frame-
work is demonsirated by Iocusing on the axperience of india.
Major conclusions of the naper which highlight the role and
limitations of price wolicy in growth of fertilizer use in

the developing world are broughit together in the last section.



- ertilizer is cnoson 22 an @xémﬁlo hoeeause of its domi-
nance amony mocern inpuits and also because 2 substantial »ro--
portion of further growth in agriculturs? production is expecte
from raising fertilizer use. Crowing budgciery burden of
fertilizer subsidies in many developing couniriea zlso justify
the choice of fertilizer among wmodern in uts Lo discuss '
price policy issues, The expericnce of Indlia seems relevant
because fertilizer use in India has increosed from less than

Kl

one kilogram to about 40 kilograms ner hectare over a nariod

of three decades —- levels which are typical of many developing
countries. The Indian scene is charactarized by persistent
geographical concentration inlfertilizer use and wide varia-
tions in the growth in use on different ¢rons -— features which
are common in the develoning world. Yot other major similari-
ties Letween Indié and many de2veloning countries are the

impact of the high yielding varieties (HYVs) on growth in
fertilizer use, circumstances affecting the ﬂeVﬁiOOﬂont of
fertilizer distribution and supnly systems, and a gxowing
ourden of fertilizer subsidies in recent vears.

PAST GROWTH AND FUTURE NZE:ZDS OF TERTILIZIR USE
IN DEVZLOPING COUNTRIES '

Chamically manufactured fertilizers were first used

1 .
about 140 yecars ago. At the =2nd of 100 vears, annual world

fertilizer consumotion had grown te about 10 million metric

X 2 . -
tons (mmts) of nutrients. Appreciaple Jertilizer usc was,
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however, confined to somwe countries of cZurone, ihe United
States, and Japan. ihe shere of the devaloping couniries of
Asia, Africa, and Latin Amcrica was leoss taen five percent

in the total fertilizer consusniion.

Fertilizer consumption in the deveioping world really
began after the Second orld ‘.r. Cat a2ring qczentum ovar
time, it reached 40 mats in 1902/83.° Five fenturess of this
growth are worth noting. First, tha share of daveloping
countries in world fertilizer consumntion Increased frow

about 7 percent in th» carly 1920s to about 12 perecent in the

N

early 1960s, about 22 nerceat in the carly 19705, and =abcut
3% percent in the early 1980's. Second, %the levels of ferti-
lizer consumption and the pace of ity {rowth have vaiiled
widely among developing couniriss. Its impdrtance, howaver,
has been racogniscd even in countries witli low rates of
application and poor grovith in consumption. Third, China,
India, and Brazil have emerged in the grous of the top 10
countrics of the world both as consumers and producars of
fertilizers. - None of them was in this category, e¢ven as a
consumer, until the 1960s. Fourth, even in ithe decade chara-
cterized by two 0il Crises, fertilizer consunntion in the
developing world increased substantially ~- from 17 nmts in
‘-19?2/73 to 40 mmts in 1982/83. The growih of 23 mmts in just
40 years was more than twice the grovih in tho entire world's
fortilizer consumption during the first 100 vyears of its

use. Zqually significantly, it accouated for 63 percent of
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the growth in total world copsumption botweon 1272/73 and
1982/23. Finally, the vast growth in fertilizor use has heen

s in

S

accomnanied by mounting burden of fartilizer subsid

many developing countrizs,.

Despite such an iwnressive growth, ihz amount of ferti-

lizer used in the developning world is -311 cuite low - about
i b4 L

[4]

4% kilograms of nutrisnts per hectare of zrable land. A majo-

nan 29 kilograms per

-

rity of developing countries usoe less

tevels are considerably lowier than the per
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hecteare

hectare averages of more than 200 kilograws for the destern
f

) 4
Europe, mor: than 100 %iloyrans for the Zastirn Lurepe and
USSR, and mors than ¢ kilograms for viorth smorica. Thus,

there is a claar ncod to raise fertilizowr ysce In the developing
world. Growing nressur2 of nopulction on land, nersistent
food deficits, depletod soil Fertility, ~nd vhe dependence

of nroven yield-incrsasing technologies ou nign levels of

fertilizer applicaiion all peint to the urgency of the need o

.

The magnitude of the task involvaed 1n rapidly raising
fertilizer consumpiion in devaloning countrias can be illu-~
strated with data from India. India was using less than
50,000 motric tons of nutrients in the late 1940s. This grew
to about 800,000 metric tons by 1965/66, 2.8 mats by 1973/74,
and 7.5 mmts by 1983/84.4 Fertiliz;r-ccnsumntion must grow

to botween 15 and 20 mmts by the year 2000 -- i.¢., by 450,000
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to 750,000 tons evcr? year —_.to raisc the agricultural vprodu-
ction to desired level. 3o f2r, the annual increment in
fertilizer consumption has zxceaded 500,000 tans only five
times., Growth in fertilizar consumption by wmore than 500,000
tons per year is imnerative bocause about fourufifths‘of the
'additional foodwgrains production requiied oy th2 vear 2000
will depend on inéreased use of fertiiizers.b It is, thercfore,
pertinent to ask what leicies are rogulred to accomplish the

task.

A HEURISTIC FRAMz=ORK TC JISCUSS THE POLICY,

Une way to discuss th2 above guesiicn would be to view

rowth in fertiliz.r consuwmiion as an ouvicowwr of growbth in -
. o)

U
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Lizers aue to Thhoandcs in varlables
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farmers

which affccetl their returns cn its use. This apnroach underlies

1

a number of empirical studics wiiich consider fertilizer
consunption as a function of such agro--cconomic variables as
irrigation, area sown to fertilizor-responsive crop varieties,
cronning nattern, and prices of crops az w2ll as fertilizers.

The estimated growth paramczters of differenty cxplanatory

L4 ) 1 . = 8
~variaples are then usod Lo draw policy conclusions.

This approach roiscs three questions: Changes of what

(]

ary gq r in the variables that shift

L L =1

magnitude are required 2v
fertilizer vesponse functions upwards or in the prices of

fertilizers to incrcasc fertilizer consumption by the desired
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amount? ihich policies will produce tihesc changess  Alg
these policics cupstsntial? The last cuestlen 1s no less

Secausa overy change in fertil

juy
[t ]
W

2F

Q

relavant than the other Tw
consurstion is treazted as causally dotermined only by ghanges
in variables behind fertilizer reoonse funcltions and nrices

of fertilizers and crops.

Important as fertilizer responsc functions and prices

arc, it is absured to Boy that centinunus changzs in them are

necessary to sustain growth in foriilizor use under all circui~

nd experience of meany

Jodv
48]

stances., Both a prisril reasoning

countrics {incliuding India“as discussad latexr) clearly suggest
L : .

that such an interprctation of growinh in fortilizery consumption

is mechanistic. :ore importantly; it rould lzrad to imprudent—-:

if not altogether unrealistic - price pelicy prescriptions

if possibhilities of continuous unward snifts on. response

functions are limited in the short run. Thus, to discuss

policy requirements for sustained rapic groﬂth in fertilizer

use, it is crucial to have an approach which does notl limit

th2 discussion to éhanges in response functions and prices.

This is ecspecially so in tho context of developing countries

where there is untapped potential of fertilizom usa.

The agronomic potontinl of fertilizer use in a’ country
is determined by fertilizer responsg Tuncilons. Its cconomic

viability is determined by prices of crops and cost of



fertilizers. #o shall czll.variablas behind fertilizexr resp-

agro-—

o

onse functions, prices of crops and cost of Fertilizer
cconomic variables. They deterning cconc.aic potential of

fertilizer use. Actual fertilizer use ls au outcome of poth
the conversion of the cconomic notentisl ints famsers’ :ffective

demanc for fertilizers ond satisfaction of this demand by for-

tilizer supply and distribution systems.

iewed thus, besides agro-cconomic variables, three
processes, and interactions among them influence the lovel of
-actual fertilizer usc and changes in it. Fi"st‘is the process
‘which converts the economic potential inf@ fammors' offective
demand for fertilizers. This invelves ggneration of knowledge
ahout fertilizer responsc funetion, its sorpad among farmers,
and provision of credit tec tham. Agricultural rescarcn,
extension and credit systoms arc invoived in this process.
The second proccss rolates to the flow of f@rtiliiers T rom
factories and ports to geographically dispersed locations.
Fertilizer distribution s?stem is behind this nrocess. The
third process determines aggregate supply of fortilizers.

Domestic fertilizer factories and institutions importing

fertilizers are involved in {his process.

The identification of the abovo-menticned preocesses and
systems drives home a simole point: Growth in fertilizor use
is detcmmined not only by changes in agro~3conciic variables

behind the cconomic pontential of fertilizoeT use, but also by



factors which influcence development and workings of the above
systoms. To be sure, empiricnl evidencc from many countries
indicates that until actual use reaches the full cconecaic
potential, the pace and nattern of growth in fertilizor use
are influenced more decisively by the development of the
abovemyentioned systems than by marginal changes in prices

of either crops or-fertilizers. This is not surprising
because Tarmers, though rational, are not omniscient. For
their decisions like whethor to adont fertilizer, which crops
to fertilize, and at what retces, even rational farmers need
location=specific information on the respon;os of crops to
fertilizer use and details of fertilizeg nractices to judge
the profitability of fertilizer use. Aguigcultural rescarch
systen which generates such infonﬁétion.and the extension
-system which delivers it to farmers thus influence farmefs’
decisions in an important menner., Similarly, supply of suffi-
cient credit is often necessary to convert {amors' perceptioné
o%ﬁprofitability on fertilizer use into their effactive demand
schedules for fertilizers. 3ut c¢ven this 1s not ¢nough.
Actual use of fertilizors would still depond on whether ade~
guate fertilizers arce available to farmers at the right place
and time —— something which depends on the level of develop-
ment and officiency in the workings of fertilizer distribution,

production, and import systiems.



Zmpirical evidence xeveals that since it was invented,
1

fertilizer use in czcn country has bogun with a foew farmers

fortilizing solacted

(8]

T
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2t limited locations. Such a
beginning implies a vast untenpoed potertial of fertilizer

use ‘undexr the hrevailing.rcsponﬁe Functiohs and prices, Thé
existence of the untapped po Cntial of fertilizer use manifest
as tess than complete diffusion.of fertilizer usc on land
where 1t is potentiaily profitabie; and #lso in sub-optimal
rates of application on foertilized land. Growth in fortilizer
consumption in all countrics has been an outcome of further
‘spread of fertilizer use‘and unward movements in rates of
application. And thesz, in turn, have been joverned by the

stems behind the throe proczssas have

T

develoned, and the efficizncy with which they have onerated.

speed with which the s

<

Development of thz above systems have influenced growth
in fertilizer consumntion not only by exploiting the untapped
potential but also by raising the profitability and economic
potential of fertilizer usc. Agricultural rescarch and exten-
sion systems have been behind upward shifts in response
functions.by developing and spreading new technologies in
crops production and cduczting farmers in judicious use of
Ffertilizeors., Reductions in farmers'! fortilizer cost have been
govexned by technological broakthroughs and onerationsl effi-
clencies-in fertilizer supply and distrinution systems. Expe-

riance clearly revcals that sustained growth in fertilizer usc
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has occurrad through fhese types of developuments coupled with
highsr orices of crops resulting from expansién in demand for
agricultural output due to rapid cconsmic growth. Such dove-
lopments cannot be substituted indefinitoly by probing uﬁ
pricos of crops or lowering fcrtilizer srices through subsidics
to raise profitability of fertilizer usc. Such mecasuras have
usually distracted attention of the policy makexrs from the
more demanding tasks of developing the systems which genarate

sustained growth in fertilizer consuaption.

The above framework is especially relevant for developing
countries bocause of threc roasons. First, ajgregate fertilizer
;consumption in most of them is bclow the potontiailas detemined
-by prevailing rasponsa funcﬁionsfcquQrioé cnvirerment. Second,
various systems which influence growth irn fertilizer ﬁse are
inadequately developoed and have mﬁny inofficiencies in their
working. And third, interazctions betwoen these s?stems are
usually not governad by the orice mechanism. Hence, price
policy intzrventions ars at bost a poor substitute for thé

~

real tesks of adoquately <developing these systems.

It is thus clear tha{ policy requifemonts of further
grovwth in fertilizer consumption cannot be correctly identified
without interpreting th: nast growth in fertilizer consumption
in the framcwork outlined. The usefulness of such an approach

!

is demonstrated below by focusing on the Indien exparience.
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GROVTH OF rFERTILIZER USS: 1DIAN ErdPe IRICE

Fertilizzr us2 bMaqgon in India on ton plantations in the
$020s. It sproad 1ittls outside the nlantacion sector until
1943 when the government launched the Grow .ore Food Campaign
in the wake of tho Japanose occupatioh of Jumma (fro.: where
India was importing ricc) and the 3engal Laaine. This marked
the beginnings of efforts Lo promote fcrtilizcr use in the
non-plantation sector to raise food producticn ranidly. These
offorts, which gathered momentum after India became independent
in 1947, had five major aims: (1) To croatc farmers' demand
for fertilizers by genzrating and sproadine the knowledge
about responses of crons to fertilizer use thirough thousands
of trials on fammers' ficlds. (2) To inmdrove the respoﬁse
function environment through developmznti of irrigation and
spread of high yielding varietics (the latter from the mid

19608). (3) To davelon fortilizer distribution systom

InTerlinked with agriculiural Crodlt SysStlile \4) 10 Lniarye
fertilizer supplics through doveloping domestic fertilizer

industry and imports. (5) To contrsl fertilizer prices.

The fertilizer price policy was marked by the following
maior features: uniform prices throughout the country, virtual
absence of subsidies until the mid-1970s, and growing fiscal
SUYOEGH O UIMKCSE 5UDS101lCs 1n TTCCNT years. incigentaily,
the real price of fertilizer (that is price of fertilizer
relétive to prices. of crops) in India has been generally

higher than in many couniries during the last three decades.
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Bacaust of the nature of above ciforis and the cxist.once
of vast untapoed potential, India rocoxded an imbrcssiVe growth
in fertilizer consuaption ~ from 0.5 kilogrmns.of nutrients
per hoectare in the late 1940s to more than 40 kilograms of
nutrients por hoctare in the carly 19Q0s. It now ranke fourth
in total fertilizer consumption aftor tho Uda, the ussge, and

China.10

Despite such imorossiwve growth, toinl fertilizor consu-
mption has been below the nctential indiczted by the rosponso
functions—cum-~pricc cnvironment.11 This mecans that growth in
fertilizor consurption could have been Tasier. That there
was sufficicnt scope for fasior grouth is indicated by less

7 all

—

than complete diffusdon of fertilizox use i TONS, even

c
on irrigated areas, until at least the mid—19765.12 Similarly,
slow but steady growtn ir: fertilizer us:z under unirrigated
conditions, even on traditional varieties, cliearly suagesis
farmers' willingness to use feriilizer under unirrigated
conditions. Thus, it is as necossary to ésk why the past
'growth in ferLilizer use was not faster as to figure out the
forces behind the obsorved pace and wattern of growth.
Obviously, the answer to this question lies in various cefi-
ciencies in fertilizer »romoticn, distiibution, and supply
systems. Among these deficioncies, inademiate efforts to con-
vert the pétontial into famanors' demand for fertilizers

through meanin¢ful extension activities, slow expansion of
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and various inefficiencies in the {ertilizer distribution
system, reneated shortfalls in planned domesilic fertilizer
production, and wide annual fluctuations in fertilizer imports:

clearly stand out.

Virtually all empirical research shows that the observed
 pace and pattern of growth in fertilizer use is influenced

Mo re by variables behind fertilizer response functions than

by prices of either crops or fertilizers. To illustrate,
fertilizer diffusion has been most rapid on crops and varie-
ties which respohd to fertilizer use dramatically despite these -
crops and varieties not being the cnes with best price envi-
ronment. Thé céﬁcehtra{ion of fertilizer use on irrigatedraneas
!and HYVs also ind;cates the strong ;ﬁf}uence of feftilizer h
response functions on growth of feFtilizeT use. Slower

growth in fertilizer use on ollsecds and pulses thén on ricé

and wheat despite betier nrice environmenfrfor the former |
‘than for the latter, and faster diffusion of fertilizer use

on the same crop on irrigated areas than on unirrigated areas .

further confirm that variables hehind fertilizer_respphsé '

functions have been more important than prices.

Although fertilizor use was more profitable on irrigatedf
arpas, it was not confined tc them. idore iﬁgortanfly, there
was slow but steady growth of fertilizer use on unirrigated
arcas wnder virtually all crops cven when there was sco@é

for further diffusion on irricated arcas. Thus, for instance
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by 1976/77 fertilizer use had spread to about 18 percoent of
total unirrigated érea, even though about one~third of the
irrigated area was still noi fertilized. The explanation for
this obviously lies in relatively beiter development of the
systems‘influencing grcwtﬁ in fertiliz .r consumption in certain
regions with low irrigation than in those with high levels

of irrigation. The experience of Guiarat State clearly

reveals this.

In 1981/82, with less than 20 perceﬁt area irrigated and
'relatively poor rainfall environment, Gujarat.had the h}ghe;t
devel of fertilizer consumpiion per hectare among all states
and union territories with irrigation lev?}s'up to 40 percent.
This was an outcome of faster diffusion of fértilizer use on
unirrigated areas which accounted for more than half of total
fertilizer consumption in the state in the mid-1970s. Against
this; the share of unirrigated areas in the country's total
fertilizer consumption was only about 20 bercent. Relatively !
faster growth of fertilizer wuse on unirrigated arcas of =
.Gujarat was mainly due to certain strengths of the fertilizer
distribufion system and the pressure from the supply side,

especially“frqm the fertilizer factories located in the State!3

Yet another fe:ture which deserves attention is the wide
variation in the rates of growth in fertilizer consumption

- 4
among different districts within 5'1:;;\'tes.-:.1'L This has been
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commonly attributed to the inter-district variations in irri«_
gation, cropping pattern, and sprcad of HYVs., In addition to
these, inter-district differenoes in the cdevelopment of ferti-
lizerx dié@ribution system and supply of agricultural credit
have aléo been responéible, Recognition of this is obviously
useful ineévolving pélicies to broaden the geographical bése

'of growth in fertilizer use,

The persistonce pf.regional concentration in fertilizei
use suggests that both fertilizer diffusion and rates have
reached fairly high levels in regions‘which rave accounted foi

: ‘ . R
bulk of the past growth ih‘fertilizer'use,15 This being so,
continued dependence of the government machinery and fertilizer
industry on these same reogilons for further growth in fertilizer
consumpfion has started generatinng pressures for higher prices
of crops and lower prices of fertilizers bocause of diminishing
marginal production ffdm additional fortili%er use. These
pressures could be effectively countered only if promotion
and distribution systems are developed in other regions and ’
fertilizgr response functions arc shifted upwards in regions

where fertilizer usec is concenirated.

 POLICY REQUIREENTS OF FUTURE | |
GROWTH IN INDIA'S FERTILIZER CONSUMPTION

By drawing on the above understanding, this section
discusses policy requirements to increase India's fertilizer

consumption by 500,000 tons every vear in the future. Those
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policy requirements follew from the stralegy which aims at
both rapidly converting the untanped notential into actual
fertilizer use as woll as continuously Taising the oconoric

potential of fertilizer use.

The scope for grqwth in fertilizer consuuption through
tapping the unaxploited potentiél lies largely on more than
70 pércent of unirrigated land.16 This land éccounts for
more than 850 pofcent of the production of jowar, bajra, pulses,
and oilseeds, about 67 percent of coticn production, and 30
to 40 percent of the production ¢f rice and.wheat; Therefore,

. .

raising productivity of unirrigated arcas is crucial to |
;ustain vield-basad growth in*agricultur&L;vrdductioh. Among
the constrainti hamperihg the efforts to réiée productivity
of unirrigatod areas, low soil fertility is as severc as any
other. Unless conceried efforts are made to raisc soil ferti-

lity through judicious use of fertilizers, Tarmecs would have

little incentive to invest in other dryland {ochnologies.

Since agro—climatic environments of unirrigated arcas
differ from one another, location specific knowledge on forti-
lizer response functions, fertilizer practices and other agro-
nomic.matters need to be generated through strengthening dece-
ntralized rescarch. Such knowledgse should e then spxgad amone

farmers thrcocugh improving ccordination between agricultural

rescarch and extension systoms to snmecd up fortilizer diffusion

in these areas.17 Thaese offorts shoulc be simultaheeusly
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supplemented by adoguate and timely flow of credit to-férﬁers
and develonment of a2fficient fertilizer cMstribution system.
Small increases in distribution margins (a pricc policy measure )
may not suffice to accelerate exvansion of fertilizoer distri-
bution“éystém in rainfed arcas espocially if vigorous efforts

to promoté fortilizoer use are absont and fertilizer turnover

remains low.

Neither promotional cefforts nor expansion of distribufion:
system in unirrigated regilons would sustain unless growth in
aggregate fertilizer supply stays ahzad of grpwih in market

'for fertilizzre under irrigated conditions’ {(i.e, in the presently
and'newly irrigated arcas). ﬁor quitoe sohg tims to cﬁme, ﬁhis
wqgld deoend on feortilizer impart pciicy,..ss far the policy
has been governed by shori-torm considerations of clearing

¢z, This needs to

-
A3
=
-
(al

inventorics and savings iﬁ foraign excl
be replaced by an understanding of the role of the supply
side in convcrtihg untanped notential into actual fé;tilizer i
use. The expericnce of Gujarat state clearly demonstrate how-
sustained pressure from the supply side works in opening up
fertilizer markets in rainfed regions. A policy of "liberal®
imports of fertilizers will most likely to be resented by the
domestic fertilizer industry. It may also lead to an increase
in inventories in the short-run. But this calls for évolving
effective mechanisms to resolve conflicis of Iinterest between

different seaments of the fertilizer system rather than
J .



foregoing the use of = votentlal instrunent to spread fertilizer
use on rainied arecas and thus ralse roduction of commodities

like oilsedds and opulsos which are in .shnort supnly.

naising rates of awplication on fervilizad land from
sub=-optimal to optimuwn levels is anothicr way of generating .
‘grthh in fertilizer consumplion through tapping the uﬁexploiied
potential. {Efforts in this direction should concentrate in
educating famers in various details of fertilizer practices
like balanced.useyéiffarcnt nutrients,; correct timing and
placement of fertilizerg,"and wherever nscessary, usc af micro--
nutrients and soil amendments. Therc is anple covidence of
deficiencies in fertilizer Qractices in thosc respects evén

in regtrons which have attalned high lovels of fortilizer use.
Raising rates of apnlication through changes in fertilizer
practices will increcase the efficiency of fertilizer use and
thus raise retuins on it. Clearly this is a supéfior alter-

native to using price policy to raise raics of fertilizer

application.

For sizeable growth in fertilizer consumption to‘susiain,
the economic potential of fertilizer use must be increased.
Its urgency is revocaled by virtually complete diffﬁSion of
fertilizer and currently Svailable high yiciding varicties on.
presently_irrigated land. sates of fertilizer application on

this land arc also fairly high. +hile there is scone to raise

them further,; efforts in this direction should be through
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improvements in fertilizur and other agronomic practices as

well as through better water managoment. Vithout such offorts,

the strategy to incroase fortilizer us2 orn land which is

1.

alrcady fertilizoed at fairly high rates lesds to nressures

1
for lower fertilizer prices and highez support nrices of
crops as the experience in recent years clearly indicates.

o
4

gz

| To increase the economic pdtantial éf fertilizer use,
accelerated development of\irrigationrppteﬁtial and its fuller
utilization are a must. in addition to this, agri;ultural
research sysiem needs to be strengthened to'continuously inprove
the response function envirgnnent on botil irrigated and unirri-
gated arcas. The importance of thoese pgiigies is well recoy--
nized and needs no clzhorotion. It must, %owéVer, b notaed
that these policies increase the cconouic netential of ferti-
lizer use. Its rapid exploitation dapunds on éemoval of
various deficiencies in agricultural extension and credit és
well as fertilizer supply:and distribution systems. Therefoere,
a distinction between pblicies which aim a2t increasing the
" potential and those which air at rapidly converting ihe poten-
tial into actual fertilizer use secms necessary., lnadequate
appreciation of the complmintTity between lhese two sots of
policies_cventually rasults into long time lays in full
exﬁloitation of the potential as revealed by the past experi~

ences.
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Thus far the discussion has focusvd on a wide range of
non-price policics. This is moinly due o three rzasons.
First, as the pr““lOL szction shows, tha ~ast growth in feortie—
lizer consumption was determined more importantly by the
variables behind responsc functions and égricul‘turaliesearchg
ektension, credit, fertilizer supply and P distiribution systoms
than by changes in pricoes of either crons cr fertilizers.
Second, future rapid growth in consumption crucwally depcnds
on furthﬂr developiment of these systems and continuously
raising the fertilize: poteniial thiough tichnological change
in agriculfure.' Third, India dozs not scem to héve ruch scope
to continuously lower relative prices of, fortilizors to CIop S

through price policy interventions, at leact in the short run.

Y

The following disqussion on fertilizer and agricultural price

policics highlighis the major constrainis.

Since 1043, when it launchad thu cifforts to snroad

fertilizer use on food crops, the govornment has cont;olled

rices of most fertilizers at féctory, port, and form-gate
lGVels.18 Besides keeping them at reasonable levol s, two’
‘fea?yros of the policy have been ogualization of the cost of
domestic and imported fertilizers, and uniformity at farm-gate
levels all over thé country by pooling ransportation cost and
fixing distribution margins. For ncarly three decades, there
was no major budgetary subsidy on fertilizors. In fact, there
was surplus in all years excopt a fow. incidéntally, this

distinguished India from many other devoloning countirics.
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The situation changed from 1?73/74.\ Since then forti—
lizer subsidies in the budget of the ceniral governmen{ has
grown to over M. 10,000 million by 1933/84. Three factors
have contributed to this: (1) enhanced cost of fertilizer

imports, (2) intrcduction of Fortilizer Reteation »cice Scheme
for domestic manﬁfacturors, and Fertilizer Freight Subdsidy
Scheme, and (3) growth in fertilizer consumption from about 3
million tons in 1973/74 to nezriy 8 nillion tons in 1933/84.

In 1983/84, domestic and imported fertilizers accountad for

86 and 14 percent of the tetsl fertilizoer subsidy respeciively.
In the subsidv on domestié fartilizors, naymenis made by way

of retention pricas deminatad.

The retention price scheme has orictns in the énhanced
Vcostlof fertilizer production after..tine oil trirsis of the early
1970s and the strategy to maeot f@rti;izgr reQuiremants through
growth ¢f domestic fertilizer industzv. (The schemo assures a
manufacturer 12 pércent nast-tax returns on net worth provided
certain norms with respect to capacity utilization ete., are
achieved.) The avorage cost of supplying domestic f:rtilizgrs
“has been nigher than prices fixed for fammors. In recent years,
it has also been higher than the cost of imported fertilizers.
Unless the cost of domestic production falls or prices charged
to famors are railsed, with the targetted growth in fertilizer

consumption, fertilizer subsidics will raise to Bs. 70,000

. & ' .
million by 1990.H There is scopc to lovar cost of production
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throudh raising the canacity utilizauvion and eificiency of
$ g ;

many fertilizer plants, and pricing as well os fiscal policies

Z0

for fertilizer raw materials, feecdstocks and squipments.”

~ -

On %the otnear hand, avoerage cost of domestic fertilizers may
still rise bccause of higher investuent costs of now nlants

from which growing proportions of domestic supply will coe.

It is beyond the scope of this paper to discuss marits
of meeting fertilizer requirements from expansion in domcstic

fertilizer industry. the issue 1s commlox, involving impli-

. . . . . 21 .
cations of impmorting large and growing roouirements, the

- . . . » .-‘ . o+ .
technological capabiliiy and oxperionct ¢gained in fertilizer
2

e

production,” ™ and the place of fcrtiliz?r industry in the
cconomic development sirategy. Jne thiggywbmmever, SGOmS

X "
cloar: Given the strategy orf fertiiizor'suuplf,'the growing
purden of fertilizer subsidios on the budgelary resources
clearly suggests that thore 1is hardly any scope to lower the

rices of fertilizors chargad Lo farmers at least in the
2

short run.

In the past, the price policy for crons have played 5
key role in accelerating the spread of HYVs and thus increasing
the spread of HYVs anc thus increasing farmers' demand for
fertilizers. In the absernce of public procurement opefations,

large marketable surplus might have lowered the prices and
I Jnt p

thus slowed down diffusion of HYVs wiih consequent adverse
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impact on growth in demand for fertilizers, But thie kind of
impact of égricultural price policy on ¢esand for fertilizer
seems to be oVer. The diffucgicn of cwrrehtiy available HYVs
‘and rates of fertilizer application orn them have Teached fairly
high levels. As afgued aarlier, further growth in demand fof_
fertiliier for use on HYVs require additional technological
hreakthroughs, improvements in fertilizer practices through
édabtiVe research énd more effective extonsion, and Qg&npricé
intérventions; Yet another constraint on the agriculturai
price policy ito support nrices of crons ﬁt higher and higher
levels is that of effective demand for foodglains. This has
resulted into larger orocurexent and stock holding by the
government and growing burden of food subsidies. The remcval
of:démand constraint depends on rapid growth in employment,
and this calls for containimg-ﬁnward.pressdres on agricultural
prices, Thus, there are important constrainis in the use of
supnort price policy to contribute sizeable increments in

future fertilizer consumption.

Because of the above constraints in lowering fertilizex
prices or increasing support prices of crons, non-price policies
will be crucial, perhaps more than ever before, in determining

the pace of future growth in India's fertilizer consumption.
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ROLE AND LIMITATIONS CF PRICE POLICY:
"IN GROWTH OF FERTILIZER CONSUMPTION

"The above discussion provides a useful perspective to
examine the role and limitations of price policy in generating
sustained rapid growth of.fertilizer consunption in developing.
countriés. Eight major propositions emerge. Although largely
based on interpreting the Indien experience within the heuristic
frameworks, they seem to have rele&ance for many developing

countries because of reasons pointed out in Introduction.

First, ‘while economic potential of fertilizer use is
deferﬁined by fertilizer response func-ions and prices of
Ccrops and fertilizers, actual fertilizor use is detemmined
| by'these.variables as well as agriculiural research, extension,
credit,'fertiiizer sunply, and distribution systems. These-
systems are also imhortant'becéuse they convert the potential
~into farmers' demand for fertilizers and satisfy'fhis demand

“under a given response functions—cum~price environment.

“'Seoond, until fertilizer consunption feaches the poten-
tial, there is a disequilibriun between actual consumption and
variables behind the response functions-cum-nrice environment.
The rate of growth in actual consumption (that is; the speed
of correction in the disequilibrium) is détermined not only
by changes in the variahles behind the response functions-cun-
_'price environmént but also, and often riore importantly, by

- development of the systems mentioned above.



‘Third, the above proposition is especially relevant to
developing ¢ountries_where actual consumption is below the
potential and thé various systems.which influence grbwtﬁ in
it are inadequatély devceloned. Thus there is a fundamental
error in judging the influence of changes_in prices bn growth
of fertilizer consumption from fertilizer demand models. These -
models_usuaily specif? fertilizer consumption as a function'f
of variables behind fertilizer reponse functions and prices
of crops and fertilizers. In other words, they leave ouf_many.'
other variables which influence ~he develovment and wnfkings
of the systems which converf'the poteﬁﬁial into actual consu-

,mption,

Fourth, besides orices of crops and-fertilizers, the
developmeni and working of agficulfﬁrglrbseardh;extension,
credit,fertilizer supply, and distribution systems are governed
‘by many factors like physical infrastructufeg various instiﬁr
.tutional and administrative arrangements, and the nature of

development policies.

Fifth, tﬁerpace of g:owfh in fertilizer consumption aﬁd
its-geographicalfcum—croDwise pattern:are more powerfuliy
influenced bf Vafiables behind fert{ilizer response functions -
like’irrigétion, cropping pattern and croﬁ varieties than by

prices of crops or fertilizers. HNotwithstanding this, various

deficiencies in the systems influencing consumption often
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'conSEraln rapid utilizaticr of the full potential even on

arcas characterized bv SbOerlor response fUPC£10ﬂS- Conversely,
better developnent of these systems in regions w1th not so--good
response funciions often induce rapid exnloitation of the

fertlllzer pot tential.

Sixth, in the course of.growth,in fertilizer consumption
towards thz potential, geégraphical noclets of concentratioh
in consumption develop. These are mainly regiorng with superior
response function envirenment or bett:r davelopment of systems
facilitating growth in consumption or b@th. Continued depen—
dence on these regions for further growﬁﬁ “a aggregate ferti-
llzer consuﬂptlon generates pressures foy nore favourable
_p;lce env1ronment aue o drn1nlsh1nf marginal product1v1ty of
fertlllzer use.. Price policivs which rcap-nd"tothese pressures
may be effective in raising total fertiliuvex consumnition in
the shorierun, Bbui they do not sustain the growth in total
consumption for long because they do not generate commehsurété
growth in agricultural production. Wor do thoy broaden the,
_geographical base of growth in fertilizer consumption'siﬁce
it is constrained by inadeguate developmeht of systems which

facilitate growth in fertilizer use.

Seventh;, in widening the base of growth in fertilizer
use, geographical expansion of fertilizer distribution and

agricultural cradit systems, removal of verious inefficiencies



23

in them, location--srecific rescarch on response funciion
environment and judiclous fertilizer practices, and spread

of this knowledge aiong famers through agriculturalextension

L

and commercial fertilizer promotion systems plav a Xey role.
The success of these efforts, howeﬁer, critically depends on
growth in total.fertilizer-sunply'keeping ahead of .growth in
demand for fertilizers in regions of high consumntion. This
may neceésitate public expendiﬁure on carrying larger ferti-
lizer inventories. But such expenditure wiil have more favou-
rable impact on sustaining growth in fertilizer consumption
and increments in agricultural nroduction than the budgetary
burden of price policies which aim-at reising fertilizer use

in regions which have already reached feirly high levels.

Zighth, once growth in fertilizer consumpition gets under

way, for sﬁstained rapid growth in fertijizer consumption it
is also necessary to raise {he potential of.fertilizer use.
This calls for acceleration in development of irrigation
potential and enhanced efforts to evolve technologiestwhichrp

- improve the response function environment.

The above propositions point out a wide range of public
policy is§ues relevant to generating sustained growth of
fertilizer consumption in developiny countries. These issues
cannot be effectively tackled through price policy interven-
tions like high fertilizer subsidies and su?aort pricgﬁ of

Crops. .
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This is not to argue that prices of crons or fer%iliiérs
do not matter in growth of fertilizer use. Obviously they dog
they determine farmers' returns on fertilizer use. ‘Thus, other
things remaining the same, better the price environment, faster
the growth in fertlllzer use., Purthermbre once actual consu;:
mptlon reaches the poten+1al, growth in fertilizer use becomes.
sensitive to chaﬁges in the nrice environment as the exnerience
of many developed countrlﬁs during the 1970s clearly 1llustrates.
-But this is quite separate from the role and limitations of e
price policy 1n generatlng sustained growth of fertilizer
consumption in develoning countries Wltﬂ lorge unex0101ted

fertilizer rotential.

By definition, the existence of unrexploited potential
implies ﬁhat'theré'is scon2 for growth in rertilizer consum-—
ption under the prevailing price emvironment. Hence the )
thrust of our argument has been that acceleration in the growtﬁ
of actual consumption should bhe achieved through policies which
developjthe systems facilitating growth in consumption rétﬁer
" than niice_policy interventions which :aise farmers' returns
on fertilizer use. Obviously, such interventions cannof bene =
fit famers or generate acceleration in total fertilizer
consumption if adeqﬁate fertilizers are not available at right
time and place due to various deficiencies in the fertilizer
suvply and distribution systems which characterize the develop-

¢

ing countries, Similarly higher sumport prices of crons can
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have a sustained impact on growth in total fertilizer use only
if marketing sys.ems for agrictltural cuiput are well daveloped
and efficient; and thers ave no major constrazints on growth

in effective demand for these crcps.

While many non-nrice policies seem wore effeciive thah
p:ice<policies to accelerate growth of fertilizer consumption
in developing ccuntries,'ihere are twu.situatiohs in which
price policy interventions may be necessafy. The first‘rélatés,
té_a'situation in which the prevailing price environment is
nét very conducive to rapid spread of technologies like HYVs.
Even though returns on fertilizers would be‘largér due to
:upwérds:shifts in response functions, a positive price policy
fdﬁ ggqps_may~be ne cessary to\gcceleratﬁfthe diffusion of
ieéhnﬁldéies siﬁcertheir adoﬁtioniinv51VG yieid and price
uncerfainties as viell as increased rost of cultivation on
nany other inputs besides fertilizers. The other situatidn
relates to an environment in which there is a dramatic incréase
in pricé of fertilizer due to such events like the oil crisjis

Yy

or substantial devaluation ef the currency. A time=-bound

gl e R ¢

feftilizer subsidy may be necessary in such a situation {o
insulate the process of growth in fertilizer consumpticn from
dramatic increase in fertilizer prices. Even in these situa-
tions, a grzat deal of prudence seems nacessary lest such
interventions become permanent features of egricultural policy
with growing burden on budgetary resource$ Of thé govermaent

as suggested by the Indian experience.



FOOTNOTZ=S

1The use of chemically manufactured fertilizer began in’
" the 1840s with the a2stablishment of the Tirst fertilizer
factory in iothametead; Zngland. For cdetails, s=2¢ wmirko Lamer,
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International Féod Policy BRescarch Institute, forthcoming

research report).

8For example, see literature on fertilizer demand. For
a discussion of the “specification error® in this tyrne of
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‘models, see Gunvant i. Desai, Sustaining stapid Growth in India's

Eg;ﬁi;izer ansumnt;ggjw£;ng%oegggygmgﬁpgg“gp'Comnoéition of
Use (Washington, D.C.: International Food Podicy Rescarch
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'uuosldles in recent years, see Gunvant k. Desai, “Growth_in
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presented at the International Seminar on Fertilize P91r1ng

organized by the ¥orld Sank in Washington, D.C., 1ﬂrch 27-30,1984.

101ndia‘s fourth rank is of course due to its large size.

Bt 'the same apniies to the U.3.A., the U.S.5.R., and Cnlna.
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All of tham ranlk 'auch lower on a par heocoacd basls. lno ia's
record in raising its fertilize: consunption from less than

one kilogras per hectars in the late 1940s to mere than 40
‘kilograms ner hectare by 1983/54 is impressive when compared
Vwitﬁ the time taken hyﬂmunrde'zloping andd developed countries
to raiée their pexr hectare fertilizer consemptioh in this
“range. On the other hand, it is much less imdhressive than that

Of (_:hiﬂ e

11F-'br instanca, under the ferxtillizer lesponsa functions—

cuméﬁrice environment nrovailing in the early 1930s, Fanse
estimated that it was possible-to use 3.37 million tons of
nitrogen. (Sée V.G. Poanse, Iochnice pnqwggg,Jﬁi _Possililities
, of the Use of Nitrogen rer t‘illg_nr_;am];_gg_;?,
Agricul tural Resaarch Instituie, 1984). Actﬁal nitrogen
Cohsumption in the early 19560s was about 300,000 toans. It
crdssed 3.57 million tons (Panse's ostimate of.ﬁbiential which

must have gone up consideradbly becausc of yrowth in irrigation

and widespread diffusion of HYVs) in only 1980/81.

2¢0r this and other such findings and elaboration of the

- ]

argunents of this section, see Gunvant K. Desal, Sustaining

Rapid Growth in India's Fertilizer Consuaptign: A Perspective

— o ik e S

Based on Compositicn of Use (“ashingion D.C.: Imternational

Food rolicy Rescarch Instituie, 1902},
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1 For details, sce Henort of the ‘oriing Groun on
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artilizer ;strlbutlon System in Guiarat, Governmnont of

At

Jujarat, 1983.
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See varicus issues of I rtiliser Statistics, (iew Delh:
Fertiliscr Associstion of India), for datd on fertilizer con-

sumption by states and distiricts.

S . . . :
L Thus, for instance; districts accounting for about

one-fifth of the country's cultivated crea have been dominant
in the past growth of fertiiizcr consumption with‘a share of
about 59 percent. Average rates of fo:tiliiér application in
these districts have roached ore than 50 kos. per hectare
b&:fhe la e 1970s. In onc<fourth of (e 50 districk, they have
crossed iOQ?kgs; per hectare. BSipce eii £ Jivated land in

uli
a district scldom cones under fertilizor use, rates of anpli-
. : # .lp

cation on fertilizod land in those districis must have reached

~consideranly higher levels.

16The'problem of raising fertilizer consumption under
unirrigated conditions shsuld not be viecwed as occurring
ohly with low rainfall. A siudy based in the fertilizer
growth porfo:mance of districts during the 1960s clearly
showed that districts with low irrigation iogafed in high
rainfall regions, narticularly in castern india (including
parts of lsadhya Prod“Sh/, rarformed the worst among all

districts with little drrigation. Available evidence also
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developed fertilizer distribution and agricultural credit

;)

yetﬁms., Sec, Gunvant il. Desai and Gurdev Singh, Growth of

l...u

er Use in Dls*"icts of India, rexrformance and Policy

......

ertiliz

:!'Tl

Implications, (Ahmedabad: Centre for kanagsment in Agricultire,
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,Internaulonal Crens Hescarch Institute for the Somi Arid
“Tropics and India: Socicty of Agricullurgl Econonics in

Hyderabad fTrom August 22 to 24, 1983.

:17This cannot,ge}ovérgmphasizeﬁ »:cause the quantum of
additional production duc to fortilizex usé depénds on such
things as timing and method of fortilizer application,.balanée
éﬁéng,nutrients, sowing tine, choice of variety and plant
Dopﬁlafion. What makes these considerations critical in
raihfed areas is that without appropriate agronomic practicgs,
’returns on fertilizer usc are con51derably lower and more un-—
cortaln in those areas tnan on irrigated are vas. Un the other
handg available research c¢learly indicates that with appropriate
practices, returns ito fertilizer use on rainfed aresas could

3

e con31derably enhanced.
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