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FERTILISER USE IN INDIA: THE NEXT STAGE IN POLICY 

Gunvant M. Desai* 

India used about 9 million metric tons (nimts) of nutrients in the formof chemical fertilisers in 1985-86. The Seventh Five-Y.'ar Plan aims at raisingit to 13.5 to 14 mmbs by 1989-90. The consumption .hould reach about 20mints by the year 2000 to achieve the need-based targets of agiicultural pro
duction. 

The past growth in fertiliser Lse is indeed impressive (Table I). India nowranks fourth in total fertiliser consumption after U.S.A.. the U.S.S.R., andChina. 1 Its record in raising fertiliser use to about 50 kirgrains per cultivatod hectare (ha.) in less than four decades also compare; quite favourably
with man\ . ountries. 

There 1-, however, no room for complacency in policies required to raiseconsumption to the target levels because of three kinds of reasons. Raising
fertiliser consumption from 9 mints in 1985-86 to about 14 mrnts by 198990 implies an annual increment of more than one mints in iour consecutive years. 2 Against this, annual growth in consumption has exceeded one
mints only once sc far. Similarly, the target of 20 mrits by the year 2000implies an average increment of 733,000 tons every year for a decade and ahalf against the past record of growth exceeding 700,000 toni in only four years. Thus, by any staida' d, the task ahead is formidable. More so because
the two major forces behind the past growth in fertiliser consumption havesveakened, and there are hardly any degrees of freedom to lower the realprice of fertiliser through budgetary subsidies. The bulk of the past growthin fertiliser use was an outcome of diffusion of fertiliser use on irrigated landand upward movements in the rates of application due to replacement of lo
cal varieties by high..yieiding varieties (HYVs). The latter was facilitated by
containing upward pressures on real price of fertiliser through budgetary subsidies on fertilisers and food. Al! evidence suggests that both fertiti. .r use andHYVs have spread to virtually all irrigated land; and, at least on EsubGet ofthis land, the rates of application have also reached fairly high levels. In themeanwhile, the burden of food and fertiliser subsidies has grown reaching Rs. 

* International Food Policv Research Institute. 'Vashington, D. (., U S.A. 
1. India's fourth rank is of course due to its large ize. But the same applies to U.S.A.,U.S.S.R. and China. All rank much lower on the basis of consumption per hectare. E ien ontotal consumption basis, India was behind many much smaller countriess until the 19706.
2. The magr.itude of the task is highlighted in ,'bsclute rather than in percentageterms because of vast chai-gcs ;n the base level in recent years. This is also more helful ininferring the implied dimen;ions of mawiy tasks in such systems as agricultural research,extension, credit, and fertiliser distribution and supply to generate the required growth in

consumption. 
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Table 1. Fertiliser Consumption in India, 1951-52 to 1984-85 

Consumptiona ('000 tons)
 
Year 


- -Consumptionb 
N P2 0 5 K 2 0 Total per ha. (kg.) 

1951-52 59 7 8 74 0.6 

1956-57 123 16 15 154 1.r 

1961-62 250 61 28 339 2.2 

1966-67 738 249 114 1,101 7.0 

1973-#4 1,830 650 360 2,839 16.7 
1974-75 1,76A 472 336 2,573 15.7 
1975-76 2,149 467 278 2,894 16.9 
1976-77 2,457 635 319 3,411 20.4 
1977-78 2,913 867 506 4,286 24.9 
1978-79 3,420 1,106 592 5,117 29.3 
1979-80 3,498 1,151 606 5,255 31.0 
1980-81 3,678 1,214 624 5,516 31.8 
1981-82 4,369 1, S22 676 6,067 34.3 
1982-83 4,224 1,436 727 6,387 36.2c 
1983-84 5,204 1,730 775 7,710 43.6c 
1984-85 5,186 1,88F 839 8,211 46.4c 

Source: FertiliLer Statu,tics, 1984-85, Fertiliser Association of India, New Delhi, 1985. 
a. Distribution taken as consumption for 1951-52 and 1956-57. 
h. Based on gross cropped area. 
c. Based on gross cropped area in 1981-82. 

IV 
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3,700 crores in 1985-86. in just three years between 1982-83 and 1985-86,
these subsidies have gone up from Rs. 1,316 crores to Rs. 3,700 crores._3 

1hus, there is a need for dispassionate discussion of three questions: Is
there a need for substantial further gowth in fertiliser use ? What should be
the strategy to achieve furthcr rapid growth in fertiliser use ? What policies 
are required to implement the strategy ? 

NEED FOR FURTHER GROWTH 

Although the cor.siderations behind raishig fertiliser use are generally 
mnown arid seldom disputed, a brief recapitulation seems a useful starting

paint to discuss the above questions. 
Substanital additional growth in agricultural production is needed to 

meet the basic necessities of a large and growing population. It is also needed 
to gen 'rate ricultural surpluses required for economic development with 
emphasis on employment and equity. The bulk of the growth in agricultural
production will have to come from continuous increases in the productivity
oi land. Yield-based growth cannot be sustained without removing soil ferti
lity consrtmints and promoting technological change. For both these purpo
ses, substantial growth in fertiliser use is necessary.

The widespread deficiency of nitrogen in Indian soils is known since long.
he availability of phosphorus and potash is also low. Furthermore. the evidence un deficiencies of sulphur and micro-nutrients at a growing number of 

locaticn.s is accumulating. 4 

Surely, chemical fertilisers are only one of the sources of plant nutrients. 
Similarly, the productivity of land depends on rinny factors besides the avai
lability of plant nuaients. But, as the experierce world over suggests, chemi
cal fertiisers have becom, increasingly important in removing soil fertility
constraints and continuously raising land productivity through facilitating
technological change. Even China, with its exemplary performance in mobili
sing organic sources of plant nutrients, is no exception. § Incidentally, China's 
fertiliserconsumr tion has reached 18 mints against India's 9 mints. Both were 
using less than one lakh tons in the early 1950s.
 

The need 
 for further growth in fertiliser use is also underscored by the
dependence of proven yield-increasing technologies on fertilisers. This is obvi
ous from the experience of high-yielding varieties (lIYVs) on irrigated land. 

3. The following observations of the Union Finance Minister are pertinent in thiscontext: "Food and fertiliser subsidies have now reached Rs.3,700 crores and have incre
ased by over 40 per cent per annum in the last three years. Evan with buoyant tax reve
nues, this order of increase is simply not sustainable. At present rates of growth, these sub
sidies would have reached Rs 14,300 creres by the end of the Seventh Plan. At this rate,
total subsidies would ,oxceed Rs. 41,('00 crores for the Plan period. This is equal to the
 
entire Central Plan f' 'e fi:st 
two years. To put it in another way, this amount would
be sufficient to pro% 'eone deep tube-well and one primary school building in each vill
age of the country. "'he issue is what balance to strike." See Speech of Shri Vishwanath 
Pratap Singh, Union Finance Minister, Presenting Central Government"I Budget for 1986
87, Part A, Paragraph 17, February 1986. 

4. See Randhawa and Tandon (1982). Also, other papers in the same publication
brought out on the occasion of the 12th International Congress of Soil Science, Tandon 
(1976), Ghosh (1980), Roy et al. (1978), Takkar and Randhawa (1978), and Bixwa 
etal. (1985). 

5. See Tang -nd Stone (1980), also Stone (1986). 
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Even on unirrigated land, the complementarity between HYVs and fertilisers 
is clear wherever suitable varieties were available. This is not surprising. 
Low fertility of soils is as severe a constraint as any other in promoting tecb
nological change on unirrigated land. Unless efforts are made to raise fertility
of unirrigated land through judicious use of fertilisers, the farmers would have 
little incentive to invest in dryland technologies irrespective of their form

6and content. 
When the above arguments are considered together with the fact that as 

much a' half of tie cultivated land is yet to come under fertiliser use, it be
comes clear that the pertinent question concerning the future is not whether 
but how to raise fertiliser consumption. 

In discussing this question, it is important to recognise that the growth in 
fertiliser use is not an end in itself; the end is growth in agricultural produc
tion. More importantly, further growth in agricultural production must faci
litate growth in employment and alleviate the incidence of poverty. in the 
present context, what this really means is that the growth in fertiliser consum
ption, although indispensable, must occur with maximum economic efficiency 
Without this perspective, the discussion on how to raise fertiliser consumptior. 
seems to generate fruitless controversies, especially on policy issues concern
ing agricultural prices and fertiliser subsidies. 

CONVENTIONAL APPROACH TO DISCUSS POLICY REQUIREMENTS 

Policies for growth in fertiliser use are often discussed by estimating the 
relationships in which the observed growth in fertiliser consumption is consi
dered a function of such variables as level of irrigation, area sown to HYVs,
cropping pattern, and prices of crops as well as fertilisers, that is, the vari
ables which determine the farmers' returns on and hence their demand for 
fertilisers. The estimated coefficients are then used to draw conclusions on 
policies required to generate the desired pace of growth in fertiliser use. 

Obviously, identifying the sources of the past growth in fertiliser consum
ption is the first step in discussing policy requirements for the future. But the 
above methodology is inappropriate because of two basic reasons. 

First, by viewing growth in fertiliser use as an outcome of growth in fer
tiliser demand, the methodology implies that supply and distribution of fer
tilisers exert no influence of their own on the growth in fertiliser use except
through fertiliser prices. When these prices are determined administratively 
rather than by forces of demand and supply, this means there are no const
raints on the supply and distribution side to adjust to changes in fertiliser de
mand. More often than not, these assumptions are not justified. Thus, to in
terpret the observed growth in consumption as a phenomenon driven only
by the farmers' demand for fertilisers seems simple-minded. Furthermore, 
with such an interpretation, one bypasses the policies required to remove the 
deficiencies in fertiliser supply and distribution systems which may constrain 
future growth in fertiliser use. 

6. See Tandon (1981', Tandon and Kanwar (1984), Rajendran et al. (1982), Jha
 
eta/. (1981), and Desai (1983).
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Second, interpreted even as an outcome of growth in the iarmers' dem
and for fertilisets, it seems illogical to use the analytical framework of com
parative statics and attribute the growth in fertiliser consumption to only 
changes in the variables like irrigation, HYVs, and prices of fertilisers and 
crops. These variables certainly influence the farmers' demand for fertilisers
 
But that does not necessarily mean that, under all circumstances, the growth

in fertiliser demand is causaLly determined only by changes in them. As
 
shown in the next section, until consumption reaches the potential determin
ed by a given set of conditions with respect to the variables like irrigation, 
HYVs, and prices, there is a disequilibrium between the farmers' demand for 
fertiliser and these variables. The growth in fertiliser demand, theiefore, de
pends more crucially on changes in the factors behind the diseq'.ulibrium 
than in the variables behind response functions and prices.

Thus, there are serious 'epistomological questions in choosing a riethodo
logy to identify the forces behind the observed growth in fertiliser ure. It
 
seems erroneous 
to bypass them by estimating simplified relationships based 
on assumptions of comparative statics. Because of the 'specification errors: 
the statistical results of such exercises often lead to imprudent-if not altoge
ther unrealistic-policy prescriptions especially with respect to prices. To 
draw meaningful policy lessons from the past experience, therefore, what we 
,rst need is an approach to interpret growth in fedtiliser use-an approach

which incorporates all major variables and relationships behind the growth. 
UNDERSTANDING GROWTH IN FERTILISER USE: A HEURISTIC APPROACH 7 

The agronomic potential of fertiliser use in a country is determined by

factors like soil quality, climatic environment, cropping pattern, genetic cha
racteristics of crops, and use 
of inputs other than fertilisers. Together, these
 
factors determine physical responses of crops to fertiliser use, and thus the
 
maximum amount of fertiliser which could be used to increase agricultural
 
production. The economic viability of fertiliser use is determined by both 
the above factors behind fertiliser response functions as well as prices of crops 
and fertilisers. 

We shall call all these determinants of economic potential 'agro-economic
variables'. Each set of these variables determines the maximum amoint of 
fertiliser which could be used most profitably. The economic potential is 
less than agonomic potential because fertiliser is not a free input. Clearly, 
tne term 'potential' as defined here is not a fixed quantity. Nor would it be cor
rect to view it as 'potential demand'. It represents the maximum quantity of 
fertilisers which could- be profitably used under a given set of agr6.economic 
variables. 

Actual fortilis, r Lse is an outcome of both the conversion of the econo
mic potential in' farmers' effective demand for fertilisers and fulfilment of 
this demand by i. rtiliser suLpply and distribution systems. Besides agro-eco
nomic variables, three 'processes' and their interactions influence the level :'A 
actual fertiliser use. First is the process which converts the economic poten

7. For elaboration, see Desai (forthcoming). 

<2 
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tial into farmers' effective demand for fertilisers. This involves generation of 
knowledge about fertiliser response function, its spread among farmers, and 
provision of cedit to them. Agricultural research, extension, and credit sys
tems are involved in this process. The second process relates to the flow of 
fertilisers from factories and ports to geographically dispersed locations. Fer
tiliser distibution system is behind this process. The third process determi
nes aggregate supply of fertilisers. Domestic fertiliser factories and institu
tions importing fertilisers are involved in this process.

Examining the questions related to the growth in fertiliser use by distin
guishing between agro-economic variables and the three indispensable process
es as well as a number of systems behind th--cm drives home a simple point: 
Growth in fertiliser use is determined not only by changes in the agro-eco
nomic variables behind the economic potential of and farmers' demand for 
fertiliser but also by factors which influence the development and working 
of the various systems which convert the viable potential into actual fertiliser 
use. This simple point is the crux of the matter in understanding the dyna. 
mics of growth in fertiliser consumption because the use begins way below 
the economic potential. 

Empirical evidence from several countries consistently reveals that fertili
ser use begins with a few farmers using it on selected crops at limited locations. 
There is less than complete diffusion of fertiliser use on land where the use is 
potentially profitable. Even on fertilised land, the rates are sub-optimal. Thus, 
when the use begins, there is a vast untapped potential of use under the pre
vailing response functions and price environment. Actual fertiliser consump
tion grows over time - a consequence of the tapping of the unexploited po
tential through diffusion of use on unfertilised land (where the use is poten
tially profitable) and increases in the rates of application on fertilised land 
toward the optimum levels. 

The pace and geographical-cum-cropwise pattern of growth in fertiliser 
use are influenced by initial conditions with respect to agro-economic vari
ables, subsequent changes in them, and the developments of the various sys
.ems involved in the three processes which convert th.- viable potential into 
actual use. Until the economic potential is substantially tapped, the growth 
in fertiliser use is influenced more decisively by the pace of developments 
of the systems behind the three processes than by marginal changes in the 
agro-economic variables. This is not surprising because farmers, though ra
tional, are not omniscient. They need location-specific information on the 
responses of crops to fartiliser use to judge which of the crops could be pro
fitably fertilised and to work out the details of fertiliser practices. Agricul
tural research system which generates such information and the extension 
system which delivers it to the farmers influence these decisions of the farm
ers. Similarly, sufficient credit is often necessary to convert the farmers' per
ceptions of profitability on fertiliser use into their effective dzMand for fer
tilisers. But even this is not enough. The actual use of fertilisers would still 
depend on whether adequate fertilisers are available at the right place and 
time. This depends on the level of development and efficiency in the work
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ing of fertiliser distribution, production, and import systems. All these sys
tems are seldom adequately developed until fertiliser consumption. reaches a 
fairly high level. It is, therefore, easy to see why their development and
working exert greater influence on the pace and pattern of growth in fertiliser 
use than marginal changes in the agro-economic vaiables. 8 

The development of the above systems influences the growth in fertiliser 
consuription not only by tapping the unexploited potentiei but also by
raising the profitability and economic potential of fertilhser use. Historical 
experiences of co'rntries with high !avels of fertiliser use show that agricultu
:al research and extension systems have been behind the upward shifts in re
sponse functions: Similarly, reductions in the farmers' fertiliser cost have re
sulted from technological breakthroughs and operational efficiencies in ferti
liser production and distribution systems. And higher prices of crops have 
come from expansion in demand for agricultural output due to rapid econo
mic growth. Changes in the price environment resulting from thes; develop
ments need to be distinguished from those based on price support and subsi
dy policies. While these policies make fertiliser use more profitable tc the 
farmers, they usually distract attention of the policy makers from the inore 
demanding tasks of developing the systems which are indispensable to growth
in fertiliser consumption in a viable manner. Worse still, by constraining the 
resource position, such policies often restrict public expenditure on the deve
lopment of such systems. 

There are four main advantages in using the above approach to examine 
the past experience of growth in fertiliser consumption. First, it distinguishes
bet ;veen the economic potential and actual use of fertilisers and identifies all 
essential variables and relationships behind the two. Second, it recognises
that fertiliser uze begins below the economic potential and differentiates be
ween geographical-cum-cropwise diffusion and upward movements in the ra
tes on fertilised land in describing the growth in actual fertiliser consumption.9 

8. In other words, the genesis of disequilibrium betweenactu;d fertiliserconsumption 
and the agro-econoraic variables lies in th? actual consumption being way below the po
tential when the use begins. The pace of correction in this disequilibrium depends on the 
variables behind the three processes which convert the potentirl into farmers' effecrive 
demand for fertilizers and fulfil the demand by making feit!!-. availaL-le to them. This 
is not to argue that changes in agro-economic variables have no influence on the pace of 
these processes. Our contention is that at leat until actual consumption reaches fairly 
close to the potential, many other factors affect the pace of coirection in the disequili
brium more decisively than marginal changes in the agro-econo-nic variables. These 'other 
factors are such as public expenditure on development of varioius systems behind the pro
cesses, and institutional arrangements as "-ell as physical infrast.,,cture which affect the 
working of these processes. This is especially true in developing countries where the vaii
ous systems are inade4uately developed and their working is ,,ot governed only by mar
ket forces of demand for and 5upply of fertilisers. 

9. 1. is analytically useful to differentiate between geographical-cum-cropwise diffu
sion and upward movements in the rates of application per unit of land. A little reflection 
will show ',hat the 'causal' variables behind the two determinants of growth in total con
sumption are not identical. This is *especialyimportant in evaluating the past polic~es to 
draw lessons for the future as shown in the paper in the subsequent sections. 
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Third, without belittling the influence of agro-economic variables like ir
rigation, HYVs, and prices on the farmers' demand for fertilisers, it explains 
why the pace and pattern of growth in fertiliser use also depend on many 
more factors. And this it does by drawing attention to the three indispensable 
processes behind growth in fertiliser consumption, namely, conversion of 
economic potential into farmers' effective demand for fertilisers, timely sup
ply of fertilisers at g-opgraphically dispersed locations, and enlargement of 
aggregate fertiliser supply. Fourth, by viewing growth in fertiliser consump
tion in such logical t4rms, the approach covers the entire gamut of relevant 
policies. These advantages are real and not just hypothetical as shown in the 
next two sections. 

PAST GROWTH IN FERTILISER USE 

The foci. on three questions: What were the main forces behind the 
past growth in cv'-sumption ? What role did the government policy play ? 
With the benefit of hindsight, what can be said about the main strengths and 
weaknesses of the past policies ? 

The use of chemical fertiliser began in India on tea plantations during the 
first quarter of the century. It spread little outside the plantation sector until 
the mid-1940s when the Government k.unched the Grow More Food Camp
aign in the wake of the Japanese occupation of Buyma (from where rice was 
imported) and the Bengal Famine.10 In the subsequent four decades, an. 
nual ferttiser consumption grew from less than 50,000 tons to about 9 mill
ion metric tons. One or the other aspect of this growth has received the at
tention of many researchers. Perhaps, ia no other country has the fertiliser 
scene been researched into as extensively as in India. 

Reviewing the accumulated research in the heuristic framework leads to 
three unmistakable conclusions: First, Government policies to accelerate 
food production have exerted a far greater influence on giowth in fertiliser 
consumption than is generally recognised. Second, between price and non
price factors, the latter have been more important in determining the pace 
and pattern (cropwise as well as geographical) of growth in fertiliser use. 
Third, under the prevailing environment with respect to fertiiiser response 
functions and prices, the growth in fertilser consumption could have been 
faster but for the deficiencies in the three processes which convert the eco
nomic potential into actual use. 

As mentioned above, until the Government launched the Grow More 
Food Campaign, fertiliser use was largely confined to the plantation sector. 
With the impact of the partition on the food problem, efforts to raise food 
production gathered momentum. The importance of accelerating food prod
uction was further underscored by factors like increased growth rate of po
pulation, need to conserve foreign exchange, difficulties in getting food aid, 
droughts of the mid-1960s, and the concern to alleviate poverty. Surely, rais
ing fertiliser consumption was only one element in the policies followed to 
increase food production. But these policies had the most far-reaching imp

10. Fog hisaorical perspective, see Desai (1969, 1979 a). 

http:Famine.10
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act on the growth in fertiliser use in the non-plantation sector. This can best
be seen in terms of their impact on the economic potential of fertiliser use aswell as on the three processes converting the potential into actual fertiliser 
use. Thus, for instance, the development of irrigation facilities and policiespursued to propagate HYVs substantially raised the potential of fertiliser use. 
They also facilitated the conversion of the potential into farmers' demand
for fertilisers by making the use more orofitable. Similarly, the establishment
of a nationwide agricultural extension system, thousands of fertiliser trials 
on the farmers' fields, and the development of co-operatives and other insti
tutions to spply an increasing amount of credit to the farmers contributed 
to generating growth in demand for fertilisers. In rneeting this demand, poli
cies pursued to establish and expand the fertiliser distribution system, enlarge
the availability of fettilisers through domestic production and imports, and con
trol regional allocation of supplies have played a key role in determining the 
past pace and pattern of growth i,fertiliser use. Thus, the forces behind thepast growth in fertiliser consumption cannot be correctly deciphered without taking into account the whole set of policies pursued to combat the food
problem.,More so, because the processes generating growth in either demand 
for or supply of fertilisers (at micro or macro level) in India have neither ori
ginated from nor operated under free market conditions. 

Between price and non-p-ice factors behind the groth in fertiliser use,
the latter have been more important. Several features of the pace and pattern
of growth clearly reveal this: 11 The bulk of the growtl- in fertiliser con
sumption has occurred after the introduction of HYVs. Diffusion of fertiliser 
use on the same crops has been faster under irrigated than under unirrigated
conditions. Its use on oilseeds and pulses began in the 1950s but the growth

has been much slower than 
on rice and wheat despite better price environ
ment for the former. Although fertiliser prices have been uniform through
out the country, the pace of growth in consumption has varied widely am
ong States, districts, and talukas (or blocks) due to variations in irrigation,

cropping pattern, spread of HYVs, and the level of development of fertiliser
 
distribution and agricultural credit systems.


The importance of non-price factors is also brought out by 
 the experi
ence of the Sixth Plan period. 12 Between 1979-80 and 1984-85, fertiliserconsumption grew 3by mmts. This increment was 32 per cent larger -than
the growth in consumption during the Fifth Plan period. The acceleration in
consumption was not due to the price environment becoming more favoura
ble to the farmers (Table II). In fact, the farmers needed more units of crops
to buy a unit of fertiliser during the Sixth Plan period than in the years im
mediately preceding it. The accelerated growth in consu1mption was due to
further expansion of irrigation and area sown to HYVs, pressure of 'excess'
supply of fertilisers leading to greater promotional efforts and expansion of 

11. For details, see Desai (1982). 
12. For elaboration, see Desai (1986 b). 
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Table II. Relative Prices of Fertilisers to Crops, 1977-78 to 1984-85 

Ratio of urea based nitrogen price to minimum support price of
Year 

Coarse Groundnut Sugar- Seed 
Padd34 Wheat grains Gram (Shell) cane cotton Jute 

1977-78 4.38 3.00 4.55 3.55 2.11 39.65 1.32 2.39
1978-79 3.96 2.93 3.96 2.70 1.93 33.70 1.32 2.25 
1979-80 3.32 2.69 3.32 2.25 1.66 25.20 1.15 2.03
1980-81 4.14 - 3.35 4.14 3.00 2.11 33.46 1.43 2.72 
1981-82 4.44 3.65 4.41 b 1.89 39.31 b 2.92
1982-83 4.19 3.38 4.33 b 1.73 39.31 1.34 2.92 
1983-84 3.53 3.07 3.77 1.99 1.48 34.59 1.17 2.52 
1984-85 3.41 2.97 3.59 1.95 1.37 33.36 1.14 2.39 

Source: Developed from information available in Indian Agriculture in Brief (20th 
Edition), Economic Survey, 1984-85, and Fertiliser Statistics, 1984-85. 

a. Coarse variety of paddy. 
b. Minimum price not announced. 

Table III. Percentage of Area Fertilised according to Irrigation Availability
and Type of Variety, Selected Crops, 1976-77 

Crop 
IA-HY 
and IV IA-TV 

UA-HY 
and IV UA-TV IA UA 

HY and 
IV TV All 

Rice 
Wheat 

84.9 
81.4 

61.6 
49.4 

63.1 
19.4 

19.0 
9.1 

7,.4 
70.2 

20.6 
10.5 

83.1 
77.3 

33.1 
30.9 

44.9 
55.1 

Jowar 71.4 33.2 61.8 7.6 42.7 13.0 64.5 10.8 17.3 
Bajra 
Maize 
Sugarcane 

30.2 
86.1 
82.4 

13.6 
45.9 
65.9 

21.5 
61.5 
52.0 

6.4 
12.8 
18.8 

18.7 
54.6 
74.1 

7.3 
18.0 
34.5 

26.9 
78.1 
79.1 

7.7 
28.5 
60.4 

11.5 
36.5 
69.7 

Cotton 
Groundnuts 

85.2 
52.8 

51.1 
53.1 

76.9 
68.4 

13.5 
34.7 

73.6 
53.0 

27.0 
35.4 

81.9 
63.0 

20.0 
37.8 

42.4 
38.6 

All crops above 81.2 51.9 53.3 15.7 66.6 18.8 76.8 27.6 41.3 

Source: Based on NCAER'g Fertilizer Demand Study (Survey on Pattern of Fertilizer 
Use on Selected Crops), New Delhi, October 1978. For Methodology and other details, see 
Desai (1982). 

Norzs:-IA - b-rigated area; UA = Unirrigated area; HY and IV -High-yielding and 
improved varieties; TV - Traditional varieties.; 
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the distribution system, increased flow of ciedit to the farmers, and more 
than seven-fold increase in the supply of quality seeds.13 

The above evidence is not cited either to argue that price environment
did not matter in the past growth of fertiliser use or to suggest that price po
licies did not have any role. That would be preposterous. What is stressed is 
that non-price factors (like cropping pattern, crop varieties and irrigation, on
the one hand, and development and working of the agricultural research,
extension, and credit as well as fertiliser supply and distribution systems, on
the other hand) have been more important in determining the past pace and 
pattern of growth in fertiliser use than prices of crops or fertilisers. The rea
sons behind this are easy to see once the heuristic framework is used to un
derstand how the growth in fertiliser use occurs,

Although the past growth in total fertiliser consumption was impressive,
it could have been faster under the prevailing environment with respect to 
fertiliser response functions and prices. 14 That there was sufficient scope forfaster growth is indicated not only by the total consumption being less than 
the economic potential but also by certain features of growth in consump
tion. 15 Thus, for instance, fertiliser diffusion was not complete on any crop,even under irrigated conditions, until at least the mid-1970s (Table III).
Available evidence also shows that fertiliser use on none of the crops was
confined to irrigated areas or HYVs. More importantly, the use on even tra
ditional varieties sown on unirri, -ted areas grew over time, albeit slowly. Nor 
was the use confined to large and medium size farms, or to only owner culti
vators. All this suggests the existence of a viable potential of fertiliser use and 
the farmers' willingness to tap it. Thus, it is just as necessary to ask why the 
past growth in fertiliser use was not faster as to figure out the forces behind 
the observed pace and pattern of growth. 

13, The importance of increased supply of quality seeds in influencing the growth of
fertilizer use cannot be over-emphasised. The spread of HYVs shift fertiliser response
functions upwards and thus shift fertiliser demand curves outwards (ree Desai, 1979 b).
These shifts, however, can be sustained only if there is commensurate growth in the supply ofquality seeds because seeds of even non-hybrid varieties should be replaced at regular inter
vals to maintain their genetic potential. A review of the literature on the seed systemclearly
suggests that the impact of the spread of HYVs on the demand for fertiliser(and eventually
cri yields) critically depends on rapid removal of various deficiencies in this system.

14. For instance, under the fertiliser response functions-cum-price environment pre
vailing in the early 1960s, Panse estimated that it was possible to use 3.57 million metric 
tons of nitrogen (Panse, 1964). Actual nitrogen consumption in the early 1960s was only
about 300 000 tons. It crossed 3.57 million tons only in 1980-81 but bv then the potential
must have gone up substantially because of vast growth in irrigated area and widespread
diffugion of high-yielding varieties (see Parikh and Srinivasan, 1974; Parikh, 1980 for the response function environment in India). The level of fertiliser use is still below the poten
tial. This is suggested by the findings of All India Coordinated Agronomic Research Pro
ject (AICARP) on crop responses to fertilisers in different soil and agro-climatic regions
(see Pillai et 1/., 1985) and fertiliser consumption statistics by districts and States. 

15. These ',eatures emerge from dozens of micro level studies, and also from nation
wide sample surveys conducted by the National Sample Survey Organisation, the National
Council of Applied Economic Research, and the Indian Agricultural Statistics Research 
Institute. For a summary of the findings, see Desi (1982) and Sah (1984). 
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The answer lies in certain weaknesses of the processes which converted 
theviable fertiliser potential into actual use. Among these, the following stand 
out: inadequate efforts to convince the farmers about returns on fertiliser 
use under unirrigated conditions, irrigation and HYV bias in the supply of 
production credit, slow expansion of and various inefficiencies in the work. 
ing of fertiliser distribution systems, repeated shortfalls in planned domestic 
fertiliser production, and wide annual fluctuations in fertiliser imports. Whe
revpr the systems behind the processes which generate growth in actual ferti
liser consumption were relatively strong, the growth in consumption has 
been faster despite the not so favourable environment with respect to response
functions. The exper-nnce of C-ujarat clearly reveals this. 16 Despite less 
than 20 per cent of its area irrigated and poor rainfall environment, Cujarat 
had a higher level of fertiliser consumption per hectare than many States 
with more irrigation and superior rainfall environment. This was mainly due 
to faster diffusion of fertiliser use under not only irrigated but also unirrigat
ed conditions. A fairly widespread network of fertiliser distribution system, 
its efficient working, and the pressure from the supply side, especially fertili
set factories located in the State were the main reasons behind Gujarat's su
peiior performance in raising its fertiliser use. 

STRATEGY AND POLICIES FOR FUTURE GROWTH INFERTILISER USE 

To discuss the strategy and policies for future growth in fertil'ser use 
meaningfully, it is not enough to understand how and why of the past grow
th. It is just as important to bear in mind two more points. 

First, the natu e of the challenge in increasing agricultural production 
has changed. It is no more a question of substituting imports of cereals thro
ugh rapid growth in their domestic production. More production of cereals is 
of course nceded. But it is needed to alleviate hunger of the poor whose 
main source of income is employment and whose main item of expenditure is 
food. Therefore, additional production of cereals has to be in the most cost
effective ' .ner to fucilitate employment-oiiented economic growth. Obvi
ously, the price policy implications of this are quite different from that of 
increasing production to substitute imports.17 In terms of import substiti
uon, the foct's has to be on oilsceds and pulses. And here, price incentives 
are not suffici.ent as the past experience clearly shows. 

Second, the bulk of the past growth in fertiliser consumption ha.: iemai
ned concentrated in less than one-fourth of all districts. Furthermore, most 
of these districts axe located in ab:ut one-third of the States. Both diffusion 
and rates have reached fairly high levels in these regions. Consequently, cont
inued dependence on these regions for further growth in fertiliser consump
tion would lead to greater pressures for higher prices of crops and lower pri
ces for fertilisers. This is natural because of diminishing marginal production
from additional fertiliser use. The fertiliser industry and trade have been ge
nerally sympathetic to such pressures because these are the markets they 
have developted and catered to. 

16. See Government of Gujarat (1983). 
17. For discussion of these issues, see Mellor and Dessi (1986), especially papers of 

Ahluwalia, Dantwala, Mellor, Rao, Sen, and Mellor and Desai. 
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These two cons9iderations taken together with the discussion in the previ. 
ous sections suggest that the strategy of further growth in fertiliser consump
tion should simultaneously aim at exploiting the remaining untapped poten
tial and rai-ig the economic potential of fertiliser use through iriproving the 
response function environment. This strategy is not very different from what 
is implied by the tentative Statewise break-up of the aggregate fertiliser con
sumption target of the Seventh Plan (Table IV). Such a stratepy, however, 
cannot be implemented successfully by a fragmented ad hoc app, oach to fer
tiliser policy issues. What is needed is a new orientation in which complemen
tarities between different aspects of fertiliser policies are fully understood. 
Similarly, policy matters in the domain of the State Governments are consi
dered as crucial as the policies of the Central Government. The following
paragraphs elaborate these points. 

Most of the unexploited potential is on more than 70 per cent of unirri
gated land. This land accounts for more than 80 per cent of tl:e production
of jowar, bajra, pulses, and oilseeds, about 67 pez cent of cotton production,
and 30 to 40 per cent of the production of rice and wheat. Therefore, raising
the productivity of unirrigated areas through judicious fertiliser use is crucial
to sustain yield-based growth in aggregate agricultural production. It is also
important to increase production of those commodities which are in short 
supply. For this, location-specific knowledge on flrtiliser response functions,
fertiliser practices, and other agronomic matters (like sowing time, choice of
variety and plant population) need to be generated tlhrough strengthened, de
centrali~c.ru research. Improved co-ordination between agricultural research 
and extension systems is also needed to effectively spread the knowledge
among the farmers. What makes these considerations critical in rainfed areas 
is that without appropriate fertiliser and agronomic practices, the returns on
fertiliser use are lower and more uncertain than on irrigated areas. 18 On 
the other hand, available research clearly indicates that with appropriate pra
ctices, the returns to fertiliser use on rainfed areas could be considerably en
hanced. 19 Therefore, strengthening the research and extension activities is
crucial in the efforts to tap the potential of fertiliser use on unirrigated areas
 
and continuously raise it through technological change. It is also a more sound
 
way than crop insurance schemes to overcome 
the farmers' resistance in using

fertilisers under unirrigated conditions especially because such schemes 
are
 
generally not viable and difficult to administer.
 

18. It may be added that the problem of raising fertiliser consumption under unirri
gated conditions should 
 not be viewed as occurring only with low rainfall. During the
1960s, districts with low irrigation located in high rainfall regions, particularly in East
ern India, performed the worst among all districts with litle irrigation (see Desal and
Singh, 1973, Chapter 4). A scrutiny of fertiliser consumption trends by districts during
the 1970s and earl\ 1980s also suggests a similar pattern. Availahle evidence also reveals 
that the districts in Eastern India have in general the least developed fertiliser distribution 
and agricultural extension and credit systems. That constraints on the distribution and
supply rather than on the demand side have been more important behind relatively slow
growth in fertiliser use in districts with good response function environment is also brought
out by the findings of the Study Group on Agricultural Strategy in the Eastern Region of 
Ind:a appointed by the Planning Commission (see Rao and Singh, 1986).

19. See Tandon (1981), Barker and Herdt (1979), Umrani and Patil (1983), and 
Tomar etal.(l983), and Venkateswarlu (1986). 

?
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Table IV. Growth in Fertiliser Consumption in Different States and Union Territories 
during the Sixth Plan Period and Tentative 1989-90 Targets in the Seventh Plan 

Average annual Compound
Consumption in increment growth rate
 

Zone, State/ ('000 tons) ('000 ons) (per cent)
 
Union Territory 
 1979-80 1984-85 1989-90 1979-80 1984-85 1979-80 1984-85 

Actual Actual Tai et to to to to 
1984-85 1989-90 1984-85 1989-90 

Northern
 
Punjab 682 1,047 1,326 72.3 55.8 9-0 4.8
 
Haryana 216 545337 24.2 41.6 9.3 10.1
Uttar Fradesh 1,009 2,8631,613 120.8 250,0 9.8 12.2 
Himachal Pradesh 14 22 24 1.6 0.4 9.5 1.8
Jammu & Kashmir 21 29 59 1.6 6.0 6.7 15.3 
Sub-total 1,942 3,048 4,817 221.0 353.8 9.4 9.6
 
Southern
 
Tamil Nadu 
 538 691 715 30.6 4.8 5.! 0.7 
Andhra Pradesh 535 981 1,782 89.2 160.2 12.9 12.7
Karnataka 366 591 796 45.0 41.0 10.1 6.1 
Kerala 106 128 204 4.4 15.2 3.8 9.8

Sub-total 1,545 2,39. 169.2 9.13,497 221.2 7.9 
We~terr 
Gujarat 378 5(15 746 25.4 48.2 6.0 8.1
Maharashtra 421 581 1,469 32.0 177.6 6.7 20.4
 
Madhya Pradesh 
 160 373 839 42.6 93.2 18.4 17.6 
Rajasthan 147 201 449 12.0 48.4 7.1 16.7 

Sub-total 1,106 1,666 112.03,503 367.4 8.5 16.0 
Eastern 
Bihar 184 382 927 39.6 109.0 15.7 19.4

West Bengal 
 241 406 755 33.0 69.8 11.0 13.2
 
Oriss 
 67 114 206 9.4 18.4 11.2 12.6
 
Assan 
 7 14 140 1.4 25.2 14.9 58.5
Manipur 3 4 13 0.2 1.8 5.9 26.6
Meghalaya 2 3 7 0.2 0.8 8.4 18.5 
Tripura 
 2 3 9 0.2 1.2 8.4 24.6 

Sub-total 506 926 2,057 84.0 226.2 12.8 17.3 

All-India 5,255 8,211 14,007 591.2 1,159.2 9.3 11.3 

Sources: Based on data available in different volumes of Fertiliser Statistics, Ferti
lizer Association of India, New Delhi, and Seventh Five Year Plan, 19.85-90, Planning 
Commission, Government of India, New Delhi, 1985. 
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The above efforts should be simultaneously supplemented by adequate
and timely flow of credit to the farmers and the development of an efficient
fertiliser distribution system. Small increases in distribution margins may
not suffice to accelerate the expansion o fertiliser distribution system in
rainfed areas especially if vigorous efforts to promote fertiliser use are absent
and fertiliser turnover remain!, low. The working capital requirements of the 
input distribution systmns also need special atte.-ition since timely availabili
ty of seeds and fertilisersismore critical under urirrigated conditions 20 

Neither promotional efforts nor expansion of the distribution system in
unirrigated regions would sustain unless aggregate fertiliser supply stays
ahead of growth in fertiliser demand in current and newly irrigated areas. This
would depend on fertiliser import policy during the Seventh Plan period, and
perhaps for a decade more. Despite planned dependence on imuorts, more 
often than not, this policy has been governed by such short-term considera
tions as clearing inventories, savings in foreign exchange, and various insitu
tional and infrastructural constraints in distribution of imported fertilisers. 
Consequently, imports have fluctuated widely (Table V). Given the depen
clence of fertiliser supplies on imports, the policy should be based on an un
derstanding of the role of the supply side in accelerating growth of fertiliser 
use through sustained pressures on various systems. A policy of 'liberal' im
ports of fe:tilisrs will most likely be resented by the domestic fertiliser in
dustry. It may also lead to an increase in inventories in the short run because
of many deficiencies in the systems handling the distribution of imported
fertiliser. But this calls effectivefor developing mechanisms to tackle the 
problem areas rather than rejecting a policy which would accelerate the dif.fusion of fertiliser on unirrigated areas. More so when the budgetary burden 
of fertiliser subsidies on imported fertilisers is often lower than on domestic 
fertilis-. ;and could be further reduced if the distribution cost of imported
fertilisers are brought down through improvements in the systems handling
imports 21 

Raising the rates of application on fertilised land to optimum levels is an
other way to tap the unexploited potential. It must, however, be recognisid
that low rates are often due to sub-optimal fertiliser practices which in turn 
are due to the farmers' lack of knowledge. There is ample evidence of defi
ciencies in these practices even in States and districts with high levels of fer.
 
tiliser use. 
Efforts in this direction should, therefore, concentrate on educa
ting farmers in efficient fertiliset practices such as balanced use of nutrients, 
correct timing and placement of fertilisers, and wherever necessary, use of
micro-nutrients and soil azrendments. Adoption of correct practices would
increase the efficiency of fertiliser use and thus raise returns on it. Without 
such efforts, the strategy to increase fertiliser use on land which is already
fertilised at fairly high rates (especially of nitrogen) would aggravate the 
pressure for lower fertiliser prices and higher support of crops. 

20. See Sikder (1.984), Subbaro (1985), aru Desai (1985). 
21. See Ramaswamy (1985), especially Chapter 13, and Sikder (1984). 
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Table V. Fertiler Imports in India, 1952-53 to 1984-85 

Total imrorts Per cent share of Value of Value of 
Year ('OO tons) total imports one ton 

of nutrients N P 2 0 5 K 2 0 (Rs. million) (Rs.) 

1952-53 47 114 - 6 45.6 970 
1953-54 26 73 - 27 25.2 969 
1954-55 31 65 - 35 30.2 974 
1955-56 63 84 - 16 73.3 1,163 
1956-57 72 79 - 21 77.7 1,079 
1957-5.4 123 89 - 11 158.8 1,291 
1958-59 119 82 - 18 113.1 950 
1959-60 179 79 2 19 162.9 910 
1960-61 419 95 - 5 121.8 291 
1961-62 382 80 - 20 141.2 370 
1962-63 295 83 3 14 236.9 803 
1963-64 281 81 5 14 187.1 ":66 
1964-65 301 77 4 19 220.8 .34 
196566 413 79 3 18 411.9 997 
1966-67 898 70 16 14 1,288.2 1,434 
1967-68 1,487 58 23 19 1,933.0 1,300 
1968-69 1,195 71 11 18 1,622.9 1,358 
1969-70 881 75 11 14 1,197.7 1,359 
1970-71 629 76 5 19 767.8 1,221 
1971-72 997 18 25 27 899.7 902 
1972-73 1,194 56 17 27 1,212.6 1,016 
1973-74 1,242 53 17 30 1,767.5 1,423 
1974-75 1,607 55 18 27 5,991.3 3,728 
1975-76 1,635 61 22 17 7,227.7 4,421 
1976-77 1,051 71 2 27 2,203 6 2,097 
1977-78 1,521 50 11 39 3,064.4 2,015 
1978-79 1,994 62 12 26 4,600.3 2,307 
1979-80 2,006 65 12 23 5,545.0 2,765 
1980-81 2,769 55 16 29 9,252.2 3,341 
1981-82 2,042 50 17 33 7,166.3 3,509 
1982-83 1,132 38 6 56 2,735.3 2,417 
1983-84 1.355 48 11 44 3,650.5 2,694 
1984-85 3,625 55 21 24 14,350.0 3,959 

Source: Compiled from various issues of Fertiliser Statistics. 
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To increase the economic potential of fertiliser use, accelerated development of irrigation potential and its fuller utilisation are a must. In addition, the agricultural research system needs to be strengthened to improvethe response functions on both irrigated and unirrigated areas. The importance of theae policies is well recognised and needs no elaboration. In order toexploit the economic potential of these policies, however, deficiencies in agricultu.,il extension (especially with respect to its interface with the researchsystem) ard credit as well as fertiliser supply and distribution systems must
be removed. Past experience indicates that inadequate appreciation of thecomplementarity between policies which increase fertiliser potential andthose which rapidly convert it into useactual through developing various 
systems eventually results into long time lags in full eyploitation of the po
tential. 22 

The discussion thus far has focussed on non-price policies for three masons. First, past growth in fertiliser consumption was determined bymore
non-price factors and policies behind the processes which converted the potential into actual consumption than by changes in prices of either crops orfertilisers. Second, future growth in consumption crucially depends furon
ther development of these systems and on technological change which improves the response function environment. Third, the scope to raise the profitability of fertiliser use through price policy seems very limited, at least in 
the short run. 

Since 1943, the Government nas controlled fertiliser prices at factory,port, and farm-gate levels. 23 The major features of fertiliser price policy
have been insulation of domestic farm-gate prices from fluctuations in theworld market, equalisation of the cost of domestic and imported fertilisers
for farmers, and uniformity in prices all over the country. Until the early
1970s, there was no major budgetary subsidy on fertilisers (Table VI). Infact,there was surplus in all but a few years. This distinguished India from 
many other developing countries. 

The situation has changed since 1973-74 with fertiliser sub idies in the1985-86 budget of the Central Government crossing Rs. 2,000 crores (TableVII). Initially, subsidies were necessitated by the dramatic impact of the oilcrisis on the cost, of imported fertilisers. After 1975-76, however, both imported and domestic fertilisers were subsidised. The subsidies on domestic fer
tiliser have risen rapidly since the introduction of the Retention Price Scheme in 1977. In 1985-86 domestic fertilisers accounted for 78 per cent of the 
total fertilisr- subsidies. 

22. This is epecially helpiu! iniiunderstanding why growth in fertiliser use in the east
ern States has lagged behind despite a relatively more favourable environment with respect
to irrigation and rainfall. It also points at the importance of the role of the State Govern
ments. 

23. For a detailed discussion of the evolution of fertiliser price policy, its relationshipwith fertiliser supply and distribution policies, and the circumstances leading to rapidlygrowing burden of fertiliser subsidies, se, Veai (1986c). paperThis shows how andwhy the fertiliser price policy has been deeply embedded in fertiliser supply and.distribu
tion policies. Also see Pratap Narayan (1986), Sohbti (1979), and Gupta (1986). 
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Table VI. Profits and Losses under "The Scheme for Purchase of Chemical Fertilisers," 

1944-45-1963-64 

Year Net profit or luss 
(Rs.) 

1944-45 671,583 
1945-46 2,564,061
 
1946-47 
 -- 440,316
 
1947-48 
 1,429,857
 
1948-49 
 142,639
 
1949-50 
 1,963,799

1950-51 
 1,143,466
 
1951-52 
 444,627
 
1952-53 
 340,158
 
1953-54 
 6,870,760
 
1954-55 
 -4,547,472
 
1955-56 
 875,9F5
 
1956-57 
 2,258,216
 
1957-58 
 15,478,413
 
1958-59 
 35,050,140
 
1959-60 
 63,707,000
 
1960-61 
 74,481,063
 
1961-652 
 94,719,930
 
1962-63 
 85,006,580 
1963-64 51,433,663 

Total (1951-52 to 1963-64) 426,119,053 

Source: Report of the Committee on Fertilisers, Government of India, New Delhi, 
1985,p. 184. 

Table VII. Fertiliser Subsidies in the Budgets of the Central Government 
s(R.crores) 

Imported Domestic
 
Year fertilisers fertilisers Total
 

1971-72 -20 - -20
 
1972-73 -18  -18
 
1973-74 33  33 
1974-75 371  371
 
1975-76 242  242 
1976-77 52 60 112
 
1977-78 159 107 
 266
 
1978-79 169 173 
 3 2 
1979-80 282 321 603
 
1980-81 335 
 170 505
 
1981-82 100 
 275 375
 
1932-83 55 
 550 605 
1983-84 142 900 1,042
 
1984-85 
 632 1,200 1,832 
1985-86 (RE) 450 1,600 2,050 
1986-87 (BE) 250 1,700 1,950 

Sources: Compiled from Government of India: Report of the Committee on Con
trols and Subsidies, Ministry of Finance, New Delhi, May 1979, and budget documents. 

RI RE = Revised Estimates; BE = Budget Estimates. 
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The Retention Price Scheme originated in the enhanced cost of fertiliserproduction after the oil crisis of the early 1970s and the strategy to meettertiliser requirements through encouraging the growth of domestic fertiliserindust-y. The scheme assures a manufacturer 12 per cent post-tax returnson thk net worth provided certain norms with respect to capacity utilisation andconsumption of raw materials are achieved. The average cost of supplyingdomestic fertiliser has been higher than the prices fixed for the farmers. Theaifference between the two has also grown over time due to (i) high investment cost of new fertiliser factories, (ii) escalation in the administered pricesof virtually everythirrg which goes into fertiliser production, and (iii) increased cost of fertiliser distribution. This plus nearly a four-fold growth in fertiliser production has resulted into a mounting burden of subsidies on domesticfertilisers--from Rs. 60 crores in 1976-77 to Rs. 550 crores in 1982-83 and 
to Rs. 1,600 crores in 1985-86. 

The subsidy on imported fertilisers during the mid-1970s was mainly dueto the high cost of fertilisers in the world market. In recent years, it has beenmainly due to a relatively much higher cost of distributing imported as compared to domestic fertilisers. 24 Because of fluctuations in both the volumeof imports and world market prices of fertilisers, subsidies on imported fertilisers fluctuated between Rs. 52 crores and Rs.632 crores during the last decade (Table VH). In 1985-86 they amounted to Rs. 450 crores.
The targetod growth in fertiliser consumption is expected to cause fertiliser subsidies to rise substantially by 1990. perhaps to as high as Rs. 7,600crcres, 25 It must, however, be noted that all these estimates do not represent economic subsidy on fertilisers. As stated above, the cost of productionof domestic fertilisers is very largely governed by administered prices, andsome of thes," prices are much higher than in other countries. 26 

same For thereason, there is scope to contain the growth in the budgetary burden offertiliser subsidies through rationalisation in the pricin, and fiscaLpolicies forfertiliser raw materials, teed-stocks, and capital eq._,pments. 27 But evenwith concerted efforts in these directions, the average real cost of fertilisers
supplied by the domestic industry is likely 
to rise over time because the investment cost of newer plants are higher.
It is beyond the scope of this paper to discuss the relative merits of domestic production vis-a-vis imports of fertilisers. The issue is complex, involving the technology capability and experience gained in fertiliser production, 28

the place of fertiliser industry in the development strategy, and foreign
24. For evidence, see Ramaswamy (1985, Chapter 13). -the various components ofdistribution cost, inventory costs are much higher for imported as compared to domesticfertilisers. This, in turn, seems to be due to poor planning, in:dequate physical infrastructure at ports, and v.-rious inefficiencies in the distribution of imported fertilisers. All tl esecannot be correct,d without a !ong-teim scrategy and policy with torespect fertiliser

imports.
25. See the articles on "Subsidising Fertiliser" in The Economic Times :anuary 3 and

4, 1984. 
26. See Desai (1986 c and Satya Nand (1986).
27. See Venkitarwnanan (1983), Jain and Satya Nand (1980), Satya Nand (1986), and"Experts Debate: Cost Rationalisation the Key" in The Economic Times, Jaauary 29, 198628. See Fertiliser Association of India (1980). 

\ 
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exchange requirements of large scale imports every year. At present, India 

ranks either first or second to China in net imports of fertilisers among a!! 

countries. Thus, India's presence in the world fertiliser market influences the 

prices. Moreover, these prices do not always reflect the real cost of produc

tion in the countries exporting fertilisers. Nor can they be directly compared 

with the cost of domestic production because the latter is gG-erned by ad

rmnistered prices of fuel and feed-stocks which are higher than in other coun

tries. One thing, however, seems clear: Given the strategy of meeting fertili.. 

ser requirements through growth in domestic production, the growing bur. 

den of fertiliser subsidies on the budgetary resources clearly suggests that 

there is hardly any scope to lower the prices of fertilisers charged to the farm

ers and thus raise the profitability of its use. This conclusion is also supported 

by the Long Term Fiscal Policy Paper of the Government. 
a key role inIn th2 last two decades. the price policy for crops has played 

generating the growth oi fertiliser use through accelerating the spread of 

HYVs, Due to their superior response functions, fertiliser use is more profi

table on HYVs than on traditional varieties.In the absence of public procure

ment operations, large marketable surplus might have lowered the prices of 

wheat, rice, etc., and slowed down the diffusion of HYVs with consequent 

adverse impact on the growth of fertiliser use. But such impact of agricultu

ral price policy on the growth of fertiliser use is virtually over. Currently, avail

able HYVs are widely diffused. While there is scope to raise the r-es of 

tertiliser application on land sown with HYVs, what is needed to exploit this 

potential are various non-price measures because the 'low' rates are due to 

deficiencies in fertiliser and agronomic practices. Another constraint on the 

policy of supporting prices of crops at higher and higher levels is the relative

ly slow growth in effective demand for foodgrains and the inability of the 

surplus production to compete in the world markets without export subsi

dies. This has resulted in larger procurement and stock holding by the gove

rnment and growing burden of food subsidies. Removal of the domestic de

mand constraints depends on rapid growth in employment, and this calls for 

contairing the upward pressures on agricultural prices. 
Because of these constraints on lowering real prices of fertilisers, non

price policies will be more crucial than ever before in determining the pace of 

future growt , in India's fertiliser consumption. This, however, is no ground 
for pessimism about the future growth of fertiliser consumption or defeatist 

attitude in evolving policies required for this purpose. The relative prices of 
fertilisers and crops are reasonable. They need not become more favour
able to the farmers for further growth in fertiliser consumption to occur un

less w. assume that under the prevailing price environment, there is neither 

untapped potential of fertiliser use nor scope to raise the profitability of fer

tiliser use through improving the response functions environment. Clearly, 
such assumptions are totally unjustified. 

http:varieties.In
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But, at the same time, there is no room for corrplacency either. The task 
ahead, though feasible, is not easy. It calls for tapping the relatively more 
difficult unexploited potential of fertiliser use in regions and on crops which 
have largely remained outside the mainstream of the past growth in use. Simi
larly, it calls for raising the rates of application on fertilised land through 
the relatively more difficult task of farmers' education in location-specific 
optimal fertiliser practices. Therefore, policies to tap the unexploited poten
tial willhave to be based on a correct understanding of the deficiencies in vari
ous systems and the complementarities between different aspects of fertili. 
ser policies. Also, far more co-ordination between the efforts of the Central and 
State Governments will be needed than in the past bLecause many aspects of the 
proceses affecting further growth in fertiliser use are in the policy domain of 
the State Governments. More importantly still, to raise fertiliser consump
tion to the targets set for 1990 (or for the year 2000), in ways which are con
sistent with the ultimate objective of growth in agricultural production, the 
economic potential of fertiliser use needs to be increased through continuous 
technological change. The urgency of recognising all this is clear from the 
implictions of the growing fiscal burden of food and fertiliser subsidies for 
sound ec: nomic development. 
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