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SOME ASPECTS GF FERTILIZER USE BY SMALL FARMERS: A PEVIEN

Introduction

Assistonce programs for feriilizer imports in recent ycers have had to
increasingly contend against the view that such 2ssistance would benefit
the rural affluent. The theoretical underpinnings of this siew rest cn
the established fact of uncven distribution of land in less developed
countrins: that it tends Lo concentrate social, ecspomic and noiitical
power in the hands of affiuent famers; thet vy virtue of this power,

the afiluant tend itc preempt the meager sucply of credit and fertilizer
17
¥}

for thair own use.  Other farmers, particularly the snall farmers,
are therefore unlikely to benefit from an ircreased avaiichility of

fortilizer. Empirical support for this view, however, pas ocen rainly
2/
(8
“apacdotal™ comprising impressionistic or subjective accounts of field
3/

trips in some parts of India.

Generally, the defense of fertilizer assistance programs has been
based on the imperative need for increasing toodgrain production
and for maintaining an adequate supply to meet farmer's demand,
particularly the reguirement of the small farmers. Fooc output can
be raised and income of the pcor can be improved by the widespread
application of the new agricultural technology of which fertilizer
Forms an integral part. inadequate supplies of fertilizer {and
indeed ali critical dnputs) would thereinore constrain output and

incone growth. By and large. innut markels, fmperfeco though Lhese

17 Thése ideas came fo he of Eﬁﬁ'ﬁfﬁ?’hTmﬁ"ﬂ'(f--:""t’b-&'W'E'{?“i"‘ w clane T
of the sixties in the contexy of the aproad of the high y\”ld‘nq
sped varieties.  Sec, for instaroo, Ciitton f. Wharton, Or
“The Green Revolution: Covnuconia ov vrporats Poxe” ‘nr IJh

Ffaiys, April (o0, T

2/ See, 1. 0. Swegn, el Faveers and teo Lenglzin i Soute foda,

' borla Cark Stard Yorking 5upu| hu kA r@l>u1vv’1979.

3/ For instance, ivancine frapkel, o dia @ Gren ((wc’rtiqﬂ:

Ecornmic faing and Pn:1t1ra] (0 te, Oy 7 Tregs
{
I

jpomic fai itical Co Card TRTVersin
Gombay 197777 7ik0" W, Ladeginsky, "The lreen Povalution in
Purjab: A Field Trip", Leonemic and Yolitical Weekly. June 25,
1969.



are in some respects, do function normally - that is, allocate

r

available supplies acccrding to demand. Preemption of the
supy 1y of an input like fertilizer by sgme sections might occur
only when the input is in short supp?y.‘/ [t is then that access
to fertilizer qecs blocked by blackmarketing and exorbitant prices.
The worst affected formers in such situaticns are invariably the
small farmers. Since domestic fertilizer production s insut-
ficent, imports of fertilizer, ensuring a plentiful availability,
would thus be esscntial to enable the smaller Tarmers to get
their due share of fertilizer,

Understandabiy encuah, this line of defense has not satisfied

the critics fully. One reason for this dissatisfaction is the

A7 TThis view wis strongly articulated hy Melior as early as 1869,
Cf. "If the inputs are not availabie, the benciits are not
received. In a situation of scercity, cuitivaters with small
noldings and with consequently les. wccanomic, political and
social power are least Tikely te ohtain the inpuis. This is
Tikely to prevail even if there ave special programs for
small farmers, [Under such cirvcumstances the high yield var-
ieties can lead o further unncvessary widaning of income
disparitics. Poth from the point of viow of accelerating
)vnr(11 rates of production groutk ang from the snint of
view of kelping the small cultivater, the most useful means
of dealing with this problem ig by u!;”q inputs abundantly
available. With an easy supply sivuaticn small cultivators
will normaily obtain ample 5uppi1( " See, Statemert of
John W. ¥Mellor in Symposium on _Ej;n 0 and Foreign Policy:
The Green Revolution (Proc eedi igs hefore the Subcommittee
on tational securily Prlicy d Scientific Deveiopments of
the Committeo on Foveign Af|a1rJ, I'ouse of Representatives,
Ninety-fivot Congress, Tiret Sessiun, Decenber 5. 1969,

U.S. Goveramant Prlnt¢ng Press. Weshinaten 1970).
Repariine on a study of West Godavari, Andhra Pradesh, india,
G. Parthasarathy nboorved, "Inpute were often in '.n|r cupply.

When this necurved, it vas the tenanis end sne” b farmers who

wont short." See, internabicral Mce Kescarch Institute,
Cgan,es 4h_~}rf Farming in © Yectod Aveas of Asia, Los Banos,
1975, Gre olvoL VO GITY an st 5.0 S, dashi, Ristribi tion of

?urf1llﬁpYJ_1n Punjab, Punjab Agricultural Uriversity, Ludhiana,
973
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feeling that the defense sidesteps the entire issue of equity.
The concept of equity, however, has never been satisfactorily
defined in the context ¢f fertilizer use. Concerns, though
not articulated in exact terms, seem to arise from the
cssumptions that (a) fewer small farmers would use feriilizers;
(b) that the distribution of fertilized lanu would favor the
group of large farmers; and (c) that the share of the small
farmers in ilotal fertilizer consumption would be exceedingly
small. The icsues are invariably posed in a narrow "gmall-
vs-large farm" framework - one thai completely dicregards

the existence of farms that are neither Targe noy smsll.

To take up the question of shares first, it seems intuitively
obvious that equality in this respect cannot be obtained when
farm sizes are unequal and the distributions of farms and
operated land by farm size are skewed in opposite directions.
Fertilizer concianption on o half hectare holding, after all,
can never equa! the consumption on a ten hectare helding.

It seems reasonavle to assume that tertilizer use in any

given situation must have a relaticnshiv with the size of land
that is fertilized. Fallowing this Vire of reasoning further.
it would seemr that Lhe rationality of faviners implics that they
would =ach be trying to cptimize the aspplication of fertilizer
under chelr pavticuler circumstancos and that the rates of
fertilizer application pev unit of fand would not war, areatly
with size of nelaing.  Since the shara of 2ach nroup of tarmers
in fertiiizer consumpiion is a produ.t of the rate of {crtilizer

spplied per unit of land aad the Tans fertitized, 14 may be
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expected to follow ciosely the distridution nf faortilized Tand
by farm size. If the fertilized Tand is unevenly dictributed,
so would be thz sharas in fertilizer consumption.

Dapartures from this rlose correspondence . 2tween tha two
distributions can occur in two different situations., Tirst,
when the input is in short suppiy in reiation to demand,
resultant higher prices may easily force those farmers with
poorer resource hase to use less {(if at 211) fertilizer per
unit of land than others; second, when the smaller farmers
tend to use greater guantity of fertilizer than others in
order to maxiwize vutput frem their Timited land holaiae
(that is, when they tend to substitute more and more fertilizer
for the unavailable land). In either situation, it is the
rate of fertilizer application that secms to indicate whether
or not fertilizer use is equitable. Ir the first situation,
both the rate of fertilizer use and the share of consumption
would be directly lower on the smaller farms, while in the
latter, the share would be indeterminate, though the rate of
fortilizer use would be distinctly higher on the smaller
farms. Staterd this weyv, the equity corcept becormes more
trectable, and certainly objectively verifiabie in terrs of
data.

The verification is. ¢ cource, .asicr said than Jone. Mo
study has so Tar heen conducted specificaliy with the equity
josues in view. Mostly, Ltudies wera undertaken in response
to pressing policy needt ot the time to previde, for instance,

sotimates of Fertilizer demand, or fertilizer uze by creps,
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cr estirates of quantities of different kinds of fertilizers (such
as urea, ammonium cupthate. etc.) used for different kirds of crops
by different grcups of farmers and the 1ike. Consequently, the data
these studies provide are inadequate far the purpose of estimating
variebles that are appropriate for the investigation o7 equity
issues. However, under cortain simplyifying assumptions & few
indicators can be derived fromthem; but generalizations based on
thece indicators would necessarily Le indicative of the directional
tendencies rather than conclusive statements.

This review, based on the data from two separate studiec, needs
to be viewed in this perspective. It is concerned with the develop-
ment of (a) tha distrihution of fertilizer users thaot identifies
the direct benaficiaries of fertilizer; (b) the distribution of
fertilized land, which shows how the area benefiting from fertilizer
is Jistributed among different groups of fertilizer users: and
(c) the distritution of fertilizer consumption indicatirc the share
of each group o fertilizer users in the total fertilizer consumed.
[t dozs not cloini to cettle the issuns, but it does ravshall
available evidence on the directiona?l tendencies underelving the
distribution of feviilizer among farmsvs.*

“Liven this focus of The YeyicW, severz! aieas oF Intorest wili remain
outside its puoview. One of these 135 the irtervegionz! variations in
Fertilizer conzunption.  lhere has heer no substantive change i this
regord since the Fertilizer Promotior Urajcot Pover wvas developed n
1979, A schewr has been initiated recen ty to cuhsidize “ransportation
of fertilizer to rarte aress, but it is too corly to evaivte 15 mpack.
Another arca «f intecest Toft cut of Lhis paper is the relationship
Lrtveen egricultucat credit and fartilizer use. The extensive literature
on this subject was veviowed in "Productisn Crediv and Fercilizer Con-
sumption: A Peview of Literature”, VSAIU/Indiz | Septemtor 1920, There

has heen no qualititative change in this area that would ¢all for a
' 4 . 4
fresn Took into the quostic.




The NSS Study

As part of its survey on landholdings conducted in the 26th Round
(July 1971 - September 1972}, the Na*tioral Sample Survey (NSS) had
collected plotwise data on use of chemical fertilizers for each
holding operated by the sample househo]ds.g/ The data related to
irrigated and unirvrigated crops, the area under each ¢irop treated with
different types of fertilizers (urea, ammonium sulphate, superphosphate,
mixed fertilizers, and "other fertilizers"), and the quantity and the
value of the fertilizers applied. Taking the irrigated and the
unirrigated crops together in 1971-72, according to this study, 14.9
million holdings used urea and 4.9 million used ammonium sulphate;
the holdings using superphosphate, mixed fertilizer and "other
fertilizers" totalled rospectively 2.5 million, 3.7 million and 2.5
million. Similar information is available with regard to ithe arca
treated with each fertilizer and the guantity and ths vatua of such
fertilizer.

Even so, the distributions we are interested in cannot be derived
from thesr data in a straight forward manner. Had the farmers
applying diffcrent types of fertilizers been mutualiy exclusive -
that is, had cach one been using only cne fevtilizer - a simple
addition across fertilizer types and over farm sizes would have
yietded the distribution of fertilizer users by fann size. As
it is, the additivity principle is not strictly adivissible, since
some farmers using urea, for instance, apply supcephosphate and/ov
nuriate of potash as well., A simple addition across ithe types
of fertilirers and over ferm sizes jfeads, under the circumstances,

to double counting. The same problem existy in regard to the

5/ National Sempie, Survey, "Frrtilizer U.e in Agricaltural Holdings:
Area Under Crops and Use of Fertilizers in Hural Areas, NSS 26th
Round (July 1971 - Seplember 1972)," Sarvekshana, Uctober 1978.
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other variables - area fertilized and quantity or value of
fertilizers consumed.

Despite this shortcoming, however, the data relating to
nitrogenous and mixed fertilizers may be utilized to derive
a meaningful profile of fertilizer users. Indian farmers
generally prefer to use nitrogenous fertilizers and few rely
exclusively on phosphatic or potassic fertilizers. Further,
farmers, who want to fertilize land with nitrogen, are most
1ikely to derive all their requiremert from one scurce {(such
as urea) rather than from multiple scurces. In view of these
considerations, it seems reasonable t¢ assume that holdings
using nitrogenous and mixed fertilizers are mutually extlusive
and therefore additive. Since these two types of fertilizers
together accounied for more than 80 percent of all fYertilizers
consumed in 1971-72, this approach would seem to Tead w0 a
cloce approximation to a comprehensive profile of fertilizer
users and to the totality of fertilizer use.

Tahle 1 has been constructed from the data on all crops,
irrigated and unirrigated, showing the number of holdings using
nitrogenous and mixed fertilizers (c¢olumn 1}, the area treated
with these fertilizers (column 3). the rate of application
per hectave {colwman 5) end the total quantity of these ferti-
Tizers used (¢nluiin 6. Tach of those items has been grcuped
hy size of holdings, of which theve are five. Following
conventional uw--. in India, nolding, with Tess thar a hectare
of land are taken here to be "margina®” holdings; those with

land between one and two hectares, "small" holdings. Following



TABLE 1

USE OF HWITROGENOUS AND MIXED FERTILIZER: NUMBER OF HOLDINGS.
AREA, RATE OF APPLICATION AND QUANTITY USED, ALL INDIA
ALL CROPS, 1971-72
! : T T 1 T T -3
Number of . : Erea : ! ' :
Holdings ' Fertilized | ! ! ! -
) using with ‘ Rate of Quantity of \
Size of Holdinas e tv]1zer< ' Fertilizers ! ' Application! Fertilizers Used ! -
[hectares? ! million} Percent (miliion ha) | Percent {kg/ha) {200 tons) Percent
) (2) ! &) o {3) (5} ' (6] oY
: |
-1 T 9,845 37.41 ' 3410 bzeee v wizie b sags7ne Py !
3 4 . .
1-2 6.015 25.42 ' 5,265 19.29 ! 98.4 ! 518.03¢ 'orelgy !
2 -4  4.808 2032 ! 5.753 25.00 ! 98.4 ! ssa.270 Pooaps !
H | ]
1-10 5.208 13.56 ! g.1ag 36.17 ! 102,21 832,766 foac.ag !
L ?
' t
1% & Above 666 z.sr Y s b7 ! 8.3 1 3%6.50¢ botz.zs !
MG Sizes  23.6%4 10006 ' 27.005 LR P ' 100,00
' i

Source: Sarvekshana. QOctober

hota: "Fartiiizers® inciude u

1372
L VR

rea, ammonium sulphate and mixed fertilizers.
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the same usage, "large" holdings are taken to be those with more than
10 hectares of Tand, while those with land between 2 and 4 hectares and
between 4 and 10 hectares, respectively as "semi-mediun” end “medium"

farms.

From column 1, we see that 22.6 witiion Yoldings used {end
5 .

ff;‘r

were therefore the direct beneliciaries nf) fertilizers” in
1971-72; of these 8.6 million were warginal and 6 million were
small holdings. Semi-medium and mediumr vsers totalled 4.4 and
3.2 million respactively, white Terae nnld g5 nubsrad about
66 million. These estimates seem to settle at leas- one igque:
vihether fewer wmall and marginal feormers wculd b the direct
beneficiaries of fertilizers, Ag thesr estimetes incdicaze. they
are certainly not fewer in number and, refative to sthay groups
of farmers, they are the single Tavgest groum of farmers directly
benefiting from rectilizer use. The 2ervcentage distribution of
fertilizer ucers by fava size i shows ip ¢n? ©. hKbeut 37,4
percent of the users wore marginal while 204 porcont were
small farmers and toyether they comprised chout 62,8 peErcent
of all fertilizer users. The large . madivm and semi-mediun
farmers respectively formed 2.6, 13.5 ard 2003 percent.

Column 3 shows that about 27 wiliien heciares were Lreetod
with fertilizers in 1971277, of which 3.4 T ian vcre in
marginal and 5.3 willicn were in amall Lotdings,  about €7

miltion and .7 millign hectares traated with fortilizere were

6/ Herwaffm* in this Ty VOCLION, We Ue
nitrogencus and m1xuﬂ Fertil zer,
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in semi-medium and medium heldings, while 3.4 million were in
larqge holdings. The percentane distribution of fertilized

area by varm size is skown in col 4, There was no difference
between the marginal and ‘arge holdings at the two ends of

the distribution - about thc same proportion of fertilized land
was rultivated in these twe groups. However, the extent of
fertitized Tand was Targest, boti in absolute and relative

terms, among Lhe wadium and the semi-medium holdings.

The marginal hoidirgs led a1l othey holdings in respact of the
quantity of fortilizer used per unit =1 land (113.4 kg/ha ).
The medium heidivgs ranked next with 142.2 ky/ha,  There was
ne stgnificant divference in respect of the application rate
among other holdings. This seens Yo indicete that eccess

to fertitizer was cpen to all groups of farmers irrenpoctive
of size and that there was no significant bavrrier tc the use
of fertilizer. Tha marginal faymars used greater then the
average vate of fertitizer per hectare poasibly in order to
maximize tolal output from their small holdings.

Quantity of fertilizers used in coi O is the vroduct of area
Fartilized (col 3) and rate of apulication (col 5}, OF the
2.7 million tons of fertilizers consumed, about 37 wnyusand
tens and 513 thousand tons were dwsed in nargingd and smail
holdings vespectively, targe holdings used 336 theusand fons
white the semi-medium and the medium holdings respectively
used 664 thousand and £33 thousand fons. Parcentayy aishri-

bution of fertii“zer consumption is shown in col 7. The avoup


http:fanne;.rs
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shares of the marginal and the small holdings were greater
than that of the large holdings. The largest share, hovever,
accrued to the mediun holdings. The shave ¢f the small and
marginal hoidings taken togetherwan slightly greater than
their share in the fertilized jand.

For reasons noted earlier, these conclusions would seem
tn be applicable to all fertilizer users. It seems unlikely
that the overuall patterns of distributions would have been
sutstantially different if phosphate and potassic fertilizers
also were taken into account, At the sane time, i should
not be overieoked that the N33 study veiated te & period
when the High Yielding Varictins Program woas al on carvly
stage; Tfertilizer use was still very Himited to 3 jew
farmers anc to a smali proportion oF cultivated Tapa.  Some
deviation irom the overall patterps of dictrihution ot 3
Jater period when the new tecnnology nas nad time o cover
a significant part of the cultivated Tand cannot th2refore
he entirvely ruled out, In the following section we turn to
examine a recent survey of fertilizer use carried out in
1976-77.

The NCAER Study

The National Council of Applied Economic Research ‘HCAER)
carried out a survey of fertilizer use over a period of
two years - 1976-76 and 1976-77. The survey was based on
a sample ol about 22,000 cuitivetsy households in the country.
Some of the prelinivary estimates relating to 1975.76 were

utitized in the prenaration of the Fertilizer mranoticon
I
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7/
o
Project Paper.  Recently, data for the year 1976-77 have been

e /
released by the NCALR,  This section of the review ¢ hased on

this fatter sel of data.

The objective of the NCAER study was to develep estimates of
fartitizer dewand state by state and for the country a5 a whoie.
The survey wis designed to measure, within an errov mavyin of
+ 5 percent, the dinpuv of fertilizer porounit of Tand for
major crops (iirigated, univrioated, traditional and noders
verieties) in each stete. 1t was sob designed o estimate other

characteristics, such as the vumber of holdings or ared operated,

ur
g

with the same feavee o7 crecisiorn;  thess aggregene est inates.
according to the repcrvt, are subject to 4 greates morgin of errov,
Howaver, the retic estimates of the study have generatly a qroater
precision, and the study recomnends that these ratios b2 applicd
to appropriate offizial recaords for the estimation of aggragates,
a/

such as fertilizer consumption.

In tnis section vie shall use the vatio estimales of the NOALR
in conjuaction with tho Aoriculturnl census dats on nunbor of
opevational holdinus and operated aven, to derive the aggracate
estimates of fertilizer wers, Tovtilized land and fercilizer

10/

consumption. The focus of the NCAELR study wes on ~altivalor

novseholds, wiile the Census wes based on retebulation of “ata

Tr#wrnn

17 NCAER, Ter

B/ NCAER, T

5/ Interim t 5

]D/ The refercnce y'ar !ur btk toe HCALR study ang Lhe Agri-
cultural Census was 1976-77.

wan( u.ud‘/
¥ \‘U(‘V
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1/
on operational holdings and operated area frem village records.

However, the NCLER survey took account of operational holdings
as well, using a def}gition cimiiar to the one used Ly the
Agriculiural Census.mi/ This faci, together with the NCAFR

view that its ratio estimates could be applied to officiai data
for estimatiorn of aggregates, enables us to make conjunctive use

of the two sets of data.
14/
The NCAER ecstimates of percentaces of farms using fertilizer

vy farm size and by states are shown in Table 2. These bercentages
have been genevally tsoken to be the adoption rates in the extensive

9 I

1/
Titerature on the green revolution., As tha table indicates,
about 45 percent of all Indiar fawms, irrcspective of size, use

fertilizer. This is the averall extent of fertilizer adoption,

11/ The Agricultural Census data incTudes institutional operators -
cooperegtive farms, state farms, trusts and corporations - and
the arca operated by them while the NCAER study does not.

White th= inclusion of instituticnal cperators may not make
much difference in the wmall ceiegories of farms, it does
introduce an upwird bias in the ayuregate estimates for the
laroe farms, particulerly in reqard to land fertilized and
fertilizer consumed. This linitation needs to be hLorne  in
mind tiroughout thic cection.

12/ See, T. ¥. Rey wad Ko Y. 3iddigi. "Fertilizer bse iv India:
Rote of Smalt and Mavedinal Famers™. Margin, Vol. 12, fHo. 4.

13/ Throuchout this section we shatd vse the terms:  Farmn, culti-

vator bouzeholds and operaticnel boldinos (oo <ippiy  holdinas)

interchangaabl, .

T4/ "Tertilizar™, dn the NCACR date, refers to plant notvients U,

P and £, ™h this sectien, theretore. fertilizer data relate
to plant witvioris,

15/ The retic between the puabey of Taves using o wedern input (Luch

as high wiclding vavicties of seeds, or fortilizev) ond the

total number of farns is generaliy teken to be the odoption rete
for that irput. See, Michael Schluter and Johin 4. Melloy, “New
;

Seed eriqties and the Small Farm" > Economir. and Hu iticot lvell

March 25, 19/2. Also, Biplah Des Cupta, Thn Pph Agrarian Tech

noloay and [rdia, “eMillan, Delhi, 1980, p. 72F
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PERCENTAGL OF FARMS USING FERTILIZER
BY FARM SIZE AND BY STATE, 1976-77

Size of Farms (iectares)

!
l
State Below 1 1-¢ 2-4 4-10 10 & Above All farms !
(1) (2) (3) (4) (5) (6) ;
. .
Punjab 71.8 94,0 96.9 98,7 1090.0 95.3 !
Kerals 77.8 9% .4 84,6 100.0 - 80.1 !
Tamil Nadu 67.0 75.1 87.7 8.5 80.6 73.7 !
Haryana 44,1 57.0 60.5 89.6 95.4 68.6 !
West Bengal £1.1 64.5 91.9 7%.4 100.0 65.7 l
Gujarat £3.2 55,9 67.4 71.5 75.3 65.0 !
Andhra Pradesh 44.9 56.5 75.2 75.0 90.0 62.2 ;
" “BTT Tndia 36.6 47, 8 553 557 S 1572
{Bihar 29.1 e5.7 66.4 72.2 90.6 44,9 ’
l Jttar Pradesh 30.0 44,4 74.4 76.4 98.7 44.6 !
Maharashtra 8.7 41.4 38.4 53.0 62,1 43.9 !
! Janiu & Kashmir 47.6 35. 1 27.1 25.5 -- 80.4 !
(arnataka 34.4 39.7 39.8 ay.2 37.5 38.5 !
Himachal Pradash 2.2 46.0  41.8 47.6 100.0 28.9 !
Pajasthan 13.8 17.6 36.5 34.2 28.4 26.4
Orissa 9.8 26.3 31.9 34.4 60.0 19.8 |
Madhya Pradech 9.9 9.8 20.4 19.9 40.6 16.2 !
Assam 3.9 5.5 8.9 8.2 “- 5.3 :

Source:

HCAER, Fertilizer Demand Study, Final Report
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The data make it abundantly clear that the extent of adoption
varies considerably from state to state. At one 2nd of the
spectrum, howing the least adoption, is Bssam with barely

s

5 sercent of farms using fertilizer; at the othey end is
Punjab, wheve movre than 395 percent of fhe cultivaters use
fertilizer. The adogtion rates are higher than the all-India
average in seven states. States ranked by descending order of
magnitude of the adoption rate are: Punjab, Kerala, Tamil Nadu,
Haryana, Yest Bengal, 1jarat and Andhra Pradesh. Fertilizer
adopticn rates are lower than the national averege in ten ctates.
These, ranked again in descending crder of magnitude of the
adoption rate are: Bihar, Uttar Pradesh, Maharashtra, Jammu
and Kashmir, Karnataka, Himachal Pradesh, Rajasthan, Orissa,
Madhya Pradesh and Assam.

The adoption rates alsc vary frem one size-group of farms to
enother., Taring the country as a whole, the adoption rates
are abont 37 cercent among marginel holdings, 45 peroont among
small haldings, 55 percernt among bobth semi-medium and medium
holdings and about 59 percent among Yarce holdings. At the
state level %oo, there 135 a wide variavion in the parcentage of
fertilizer users amcng differert categories of farms. Mith
Ene excepticn ol Jamee and tashmiv, where tnis percentage
appears to be dnversely veloted to tami size, in all othor
states it seems W0 rise with an Increase in farw size.

In the literature on the green realulion, Lhese varying
adoption retes have been the subject of extensive d:scussion,

Seldom however, if at all, have these rates or percortages
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been viewed in the context of the c¢riginal data. Percertages can
sometimes be deceptive: aspecially when they are derived from
different kases or tutals, they tend to obscure significant

16/
aspects of the aoriginal data.

The percentages of fertilizer users in each farm size-group for
India as a whole are shcwn alongside the data on operativnal
holdings in Table 2. Colunn ¥, showing the number of Foldings in
each size-category, is extracted frem the Agvicultural Census of
1976~77.  Colurm 2, showine the pevcentage of holdinos using
fertilizer, 15 'wousghi over from Table 2. The number v fartilizer
users in Coluwmn 3 s sivply the pooduc of Colurne Y and 2.

The »ercentages in Column 2 show thet adoption is pos-tively
colated to farn <ize,  The percentege of marginal holdings using
fertilizer is the smailest (36.8 percent) while that of swall
holdinags is siightly lavger (44.8 puvcent). It increases with
the rise in sire of farms. In the Yaraest size-group of farms,
the nercentaco «f fertilizeor vueers 15 20,8 percent..  These per-
contages tend to give thp dmpressicin that fewer warginal and small
farmers use feriilizer compaved to Jarge favmers. Tnat this
impression i¢ tolally incorrect car be observed at once from the
data in Columr 5. Of tha 57 willie» fertilizer users in India,
avout 16.4 pillton ave mavaingi ond aboul G600 million are small
farmers, 6.4 miibion are seci-medion end 4.6 million ave modium

operators. lavge fareayrs using fertitizer total 1.4 milifon,

TG/ T Bk, Use ana it
specially, Chapter €

5, Fellcan. see
ntage”.
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TABLE 3
PERCENTAGE DISTRIBUTION OF FERTILIZER USERS
BY FARM SIZE, ALL INDIA, 1976-77
[ Number of Percentage Number of M
' Farm Size Holdings of holdings Fertilizer Percentage ‘
(hectares) (mi}]ion) using f?rtilizer users {m;]]ion) distri?ution
] (2 3 (4
0-1 44,53 35.8 16.39 46.29
1-2 14.70 44.8 6.59 18.61
2-4 1.64 55.3 6.44 18.19
4-10 8.21 55.4 4.55 12.85
10 & Above 2.44 58.8 1.43 4.03 '
Total 81.52 45.2 35.40 100.00 }

!

Source: Col. 1. From Agricultural Census, 1976-77
Col. 2. From Table 1, this review
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Instead of being fewzr, in fact, the marginal and small farmers
constitute the largest single group of beneficiaries; and instead
of being numerically preponderant, the large farmers using
fertilizer form a very small group indeed.

The percentace distribution of fTurtiiizers users, shown in
Column 4 represents, in effect, a transformation of the absclute
numbers of fertilizer users in each size - class into percentages
using a common base - that is, the total number of fertilizer
users in the country. The column shows that among all fertilizer
users, 46 percent are marginal, 19 percent are small, 18 percent
are semi-medium, 13 percent are medium and only 4 percent are large
farmers (See Chart I).

Statewise dictributions of holdings by farm size are not available
vet for 1976-7.; hence the percentage distribution of {ertilizer
users cannot be derived here for the states. However, the distri-
bution ebtained here for the country as a whole has & wider
generality that covers the states as well. Given the fact that the
distribution of opevaticnal hoidings in tho states is similar to
the all-India distrihution, the margiral and the small tarmers
would be the predominant group of beneficiaries of fertilizer in
all states. The overall pattern of distribution of fertilizer
users at the state level would be similar to the national level.

Turning now to the distribution of fertilized land in Table 4,
we note that about 56 million hectares, out of a total ¢f 163 million
hectares, were fertilized in 1976-77. Data in Column 1 are from

the agricultural census while those in Column 2 are from the NCAER
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CHART - |
Percent Number of formers (Million)
100 % r— 4.03 LARGE FARMERS 50 r—-
12.85 MEDIUM FARMERS
18.19 SEMI-MEDIUM FARMERS
40 |
75 % po
18.61 SMALL FARMERS r"’""}
% L- TOTAL NUMBER OF FARMERS
En NUMBER OF FARMERS USING
LH FERTILIZER
50% |
46,29 MARGINAL FARMERS
20|
?5 70 r—- H
0 |
EHEE 6,59 | 4 4
1 i T
4,55
hi l !
; piE 1,43
0 % i ; HiHL
0-2 1.2 2-4 4-10 10 & nbove
A B

A. PERCENTAGE DISTRIBUTION OF FERTILIZER USERS
(Source: Toble 3, Column 4)

B. NUMBER OF FERTILIZER ADOPTERS
(Source: Table 3, Columns 1 & 3)
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study. Area fertilized by farm size in Column 3 is derived from the
first two columns, and its distribution by farm size is shown in
Column 4.

Interestingly, only 34 percent of the total cultivated area
receives some fertilizer; the rest of the land does naot. About
2z percent of this fertilized land is cperated in small and marginal
units, 26 percent in large holdings and about 52 percent in semi-
mediwn and medium holdings. If cultivation of fertilized land
constitutes an advantage, it appcars to ba neither in fivor of the
small and the marginal grours of farmers, nor in favor of the large,
but almost wholiy in favar ot tho middle group of farmers - the
semi-medium and the medium operators.

This conclusion s borne out further by the data in Table 5,
which show the distribution of fertilizer consumption by farm size.
Column 1 of this table is extracted from the NCAER study while Column
¢ showing total fertilizer consumpticn is derived &5 a product of
the rate of fartilizer per unit of land (Colurn 1) and ares
fertilized (Cotuin 3 of Tabie 4). The distribution of this fertilizer
consumption by Tarm cize is chown in Columa 3. Tt will be observed
that the Terge farmers consume about 21 percent of the total
fertilizer, whercas the semi-medium and wmedium holdings consume 51
percent. The merainal holdings consums about 12 percent witle the
smatl noldings use 14 percent of the toiei Tertitizer, taeir
combined shares are together greater than the share of the iarge

farmers.
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TABLE 4
PERCENTAGE DISTRIBUTION OF FERTILIZED
LAND BY FARM SIZE, ALL INDIA, 1976-77
r Area Percentage Area !
I Farm Size Operated of area Fertilized Percentage :
' (hectares) {million ha) fertilized (million ha)  Distribution
' (1) (2) (3) (4) .
0 -1 17.50 31.3 5.48 9.77 :
b1-2 20.86 32.7 6.02 12.16 ;
2 - 4 32.36 36.1 11.68 20.82
|4 -0 49.60 35.2 17.46 N1
|10 & Above 42,87 34.2 14.60 6.0 |
| Total 163.14 3.4 56.08 100.00 |
' !
Source:  Cel. 1 from Agricultural Census, 1876-77
Coi. 2 from NCAER study
TABLE 5

PERCENTAGE DISTRIBUTION OF FERTTLIZER

CONSEMPTION UV CARM SIZE, AL INDIA, 1976-77

Farm Size

Fertitizer
input per
fertilized

Total

Fertilizer
Consunntion

Percentaqe

(hectares) hectare (kg) {000 tons) Distribution
— L1 (2) () -
0 - 923 505, 304 12,04 }
1 -2 85.8 585.156 14.16 ;
2 -4 80.1 935. 568 .60 |
4 - 10 7.1 1281406 30.04 g
10 4 fbove 59.0 £63.760 20,90 |
Tolal 754 1131506 100,00 |
Source: Gol. 1 from NCAER study T o —
Col. 2 i product of €01, 1 (Lh7s takle) and Col. 3 of

Table 4,
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That the shares of the marginal and small farmers in the total
fertilizer consumption is greater than their respective shares

in fertilized land is entirely due to the fact that coripared to
other farmers, they use 2 greater quantity of fertilizer per
unit of Tand. Column 1 shows that the rate of fertilizer
application is inversely related to farm size. The marginal
farmers use about 92 kg/ha of plant nutrients - N, P and K;

this rate declinas to 86 kg/ha in the group of simall holdings

and to 80 kg/ha in the case of the semi-medium holdings. There
is a further decline to 71 kg/ha in the medium holdings. The
large farmers use only 59 kg/ha. It does seem that the small

and marginal farniers substitute a greater quantity of fertilizer
per unit of land to compensate for their small size of hoidings
and thus maximize their total cutput and total income from land.
Another conclusion follows from the data. Had there been any
S2rious instﬁtutiona]ly er socially cenevated problem of access
to fertilizer, the small and the maruinal holdings would not have
been able to apnly this Targe quartity (92 kgs and 36 igs) of plant
nutrients per unit of their fertilized land. It does secm that the
mavrset for fertilizer, on the whole, and despite possible local
aberrations, h&s not been biased ¢gainst the small and marginal
farmers.

The distribution of tortilizer users, fertilired land and
fertilizer consumption (a*l by farm size) are shown in Chart II.
The distribution of fertilizer users shows the preponderance
uf the marginal and small farmers. The distribulion of

fertitized Tand suggeste a relatively greater advanteoe to the
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middle groups of farms. The distribution of fertilizer consumption
is distinctly better than the distribution of fertilized land, lying
as it does above the distribution of fertilized land in the smaller
ranges of farm size, and below the distribution of fertilized land
in the upper reaches of farm size.

This conclusion is reinforced strongly when the cumulative
distributions of fertilized land and fertilizer consumption are
plotted in a Lerenz dicgrem against the distribution of fertilizer
usars (Chart 111),  The distributicn of fertilizer consumption lies
throughout above the distribution of fertilized land, and closer to

IS

the diagonal Tine of equality.

Concluding Observations

Comparing Lbe distribution emerging out of the two studies in this
exercise, two points of dissimilarity deserve comment. First, in
the distribution of fertilized Tand derived frem the wCAER/Census
data, land fertilized in the large holdings is about three times as
farge as that in merginal holdings and move than double the fertilized
Tand in smal) aeldings. This feature of the distributien is not
inconsistent with a priori expectations: however, it is not in Tine
with the result derived carlier from the NSS Study. 1t seems likely that
the operatnrs of 12 je holdings wern initially sluw (the MSS data)
to take to ferti .zer and ihe new technology it represents,
Lut over time they came to apply fertilizer to e greater area
(NCAER/Census data). Plausible though this explanation is,
snother factor accourting for a substantial part cf this
¢ifference must not ke overlooked: it i the upward bias

in the estimats of fertilized land for largye farms die to the
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inclusion of iustitutional operator: in Agricultural Census data.
The same upward bias has led to the second point of difference
relating to the fertilizer share accruing to the large vis-a-vis
the small/mavrginal orerators.

Despite this difference, the distribution ratterns of fertilizer
consumption emerging frem the twe siudies remain basically the same.
In the context of the small-vs-larye farm debate, it is presumably
the combined share of the small and marainal forms that need to
pe comparcd with the share accruing to the large farms. Marginal
neldings are in reality a subset of small holdings - they have
been distinguished fom small holdings in this review in
deference to the conventional usage in India. If we consider
the small and the marginal farm. . together as & group,
then its share in total fertilizer consumption is greater than
that of the Targe farms. True, the distribution is not symmetrical,
but it ic not negative.y skewed either.

As observed cariier, the navrow focus of the debate (small-vs-large
farms) has tended to obscure the fact that the larges: share of
fertilizer consumplion accrues Lo the group of medium and semi-
mecium farms - farms that are neither small ner large. This is,
howaver, a consequence of the greater avea fertilized by the
operators of madium and semi-medium holdings, rather than of a
higher rate of fertilizer application., 1In point of fact, the
snedl and marginal farvers apply fervilizer most intensively to
their land. poscibly with a view to maximizing output and income
from their tiny holdings: and theiv ability to secura enough

fortilizer for this purpose indicates the absence of sicnificant
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social and institutional barriers to their access to fertilizer
markets.

Development literature suggests that the small farmers generally
apply greater quantity of labor input per unit of land in order
to maximize output from their tiny holdings. 1In effect, this
amounts to a substitution of human labor with Tow opportunity
cost for o severely limited resource, that is, iand. The
evidance marshalled here shows that given the availability of
a land substituting input, such as fTertilizer, small farmers
yse it intencively for the same reason.

The significance of programs to augment domestic supply of
fertilizer is that they ensure an adacuate supply of this
input, enabling the small farmers in use fortilizer intensively
to substitute for land, and thus maximize their output and
income. Under conditions of scarcity, it is generally the
small farmer who has to go without fertilizer and suffer a
reduction in income, Appropriately ernough, a major objective
of the Irdian covernent's fertilizer policy is to bridge the
cap between domestic production and estimate requivement of
fertilizer th-ough cormercial and/or conces<ional imports and
o maintain an adequate supply at all times. Its recent
docision to subeidize transpert cosis of fertitiizer tc the
biock neadguarieys in romote areas - these not loczted at the
vailheads - chould be viewed in this pevsepetive. A full
scale examination of the Indian government's fertilizer policy
ig heyond the -cope of this review. Vorious cloments of this

policy and the instruments adeoted {6 attain the overell objectives
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were outlined in the Fertilizer Promotion Project Paper.

The conclusicns emerging out of this review inay now he summarized
as follows: (i) The operators of marginal holdings torm the
largest group of fertilizer users; the secend largest group of
fertilizer user, is that of small farmers. Taken together, the
small and marginal farmers constitute about 65 percent of all
iertilizer users. Large farmers using fertilizer constitute about
4 percent of the fertilizer users. (i1) The onerators of
marginal holdings use fertilizer most intensively, that is, they
apply the lercest quantity of fertilizer per unit of fortilized
land. The rate of fertilizer use is the <ncond highest in the
case of smali farmers, while it is the Towest for operatcrs of
Targe holdings. (iii) The sharc of marginal fariaers in total
fertilizer consumption is *he least. while that of the small
farmers is the wecond Towest.  Texen singly, the sharcs of both
the small and the marginal forms are smaller than the share
accruing to the large farmers, but taking the small and the
marginal operators 2 a single group, its shave in total fertilizer
consumption is larger than that of the c¢perators of Jarge holdings.

-

(iv) Of all farm groups, the medium farmers consume the largest
proportion of fertilizer; together with the semi-medium farms,
their share in total Fertilizer consumption is more than fifty

percent.,

ARU:B.Sen:Ta:38/11/81



