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USAID /INDIA

PROJECT EVALUATION SUMMARY (PES) - PART II

FERTILIZER PROMOTION PROJECT ( 386 - 0471)

13. Summary

The overall fertilizer sub-sector performance has been creditable,
in spite of the adverse impact of drought and fertilizer price increases.
Fertilizer consumption increases over previous years (1979-80 @ 3%;
1980-81 @ 6%) were less than the Project Paper target of 10% per year.
The external factors of drought and fertilizer price increases were
the primary factors in this short-fall.

The momentum of fertilizer imports, to which the AID Project was
designed to contribute, has been maintained. Imports of 4 million
material tons in 1979-80 was increased to 5 million in 1980-81. 222,000 MT
of AID financed fertilizer arrived in India during January to March 1981.

Meeting the PP output target of 25 million nutrient tons of con
sumption over the four year project life will depend on meeting targets
set for 1981-82 of 6.6 million and for 1982-83 of 7.6 million.

Penetration of fertilizer into more remote areas took a major
leap forward with establ ishment of a program to subsidize transport of
fertilizer to all 5000 block headquarters in the country. In addition
the Fertilizer Promotion Program, temporarily held in abeyance due to
materials shortages, has been started in 65 selected districts.

A special USAID analysis establishes that small farmers have ready
access to fertilizer in the market, use fertilizer-more intensively than larger
farmers, make profitable use of it, and represent 65% of all fertilizer users.

Studies of Fertilizer Promotion and remote area penetration,
proposed to be financed by AID if requested by GOI, were discussed
with the Ministry of Agriculture with a final conclusion being not to
pursue the studies further.

14. Evaluation Methodology

Project Progress is measured by sub-sector performance since
AID fertilizer is co-mingled with other fertilizer and can not be
tracked as such. The PP framed AID financed fertilizer (3 to 5% of the
total) as a contribution to keeping fertilizer supply lines, overall,
as full of fertilizer as possible. Attachment A includes an update
of overall fertilizer sub sector performance during 1980-81.

The special analysis of fertilizer access and use by size of farm
was motivated by our interest in trying to quantify the situation re
garding AID's target group of small and marginal farmers. The con
ventional wisdom that small farmers are denied access to fertilizer is
not supported by the analysis. Details of study design, data sources,
etc. are given in Attachment C. The methodology for Benefit-Cost
Analysis of Fertilizer Use utilized farm level production response
results from the use of fertilizer, combined with fertilizer use data
by size of farm. Details are provided in Attachment D.

-
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15. External Factors

One EOPS indicator is to maintain a rate of fertilizer con
sumption increase of 10 percent per year. This has not happened.
Table 1 in Attachment A indicates 1978/79 to 1979/80 growth rate
of three percent while for 1979/80 to 1980/81 the rate is six
percent. The target for 1981/82 is an 18% increase which would put
consumption growth back on the late seventies track.

Two external factors are primarily responsible for the short-
fall in consumption. 1979/80 experienced one of the worst droughts in
Ihdian history and substantially reduced the demand for fertilizer.
In 1980/81 the monsoon was better but there were still some areas
affected by adverse weather. Therefore, the assumption of normal weather
has not been met.

In addition, fertilizer prices were raised about 38 percent in
June 1980 which, in spite of procurement price increases for food
grains. did not maintain the assumed "current crop/fertilizer
price re~ationship". The impact of this price increase has not
been quantified but it logically would have impacted unfavorably on
fertilizer consumption. '

In spite of substantial increases in world market prices
for fertilizer and ocean freight and heavy demands on FX reserves
for petroleum and vegetable oil imports, the GOI has maintained
the momentum of its fertilizer imports. During 1980/81 fertilizer
imports reached a record level of 5 million MT of material, an
increase of 25 percent over 1979/80. Such imports have been a
major factor in sustaining fertilizer consumption since domestic
production had fallen behind due to shortages of feed stock and
outages of electric power.

Our conclusion is that, in spite of not meeting consumption
targets, the fertilizer sub-sector performance was highly creditable
given the adverse impact of the external factors discussed above.

16. Inputs

There have been no significant problems in relation to fertilizer
procurement and shipment. The first tender for $66 million has been
completed resulting in 222,000 MT of AID financed fertilizer arriving
in India during January to March 1981. See Section 7 and Table 2 in
Attachment A.
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17. Outputs

Output targets in the log frame are cumulated for the 4 year
life of project at 25 million MT of fertilizer nutrient consumption.
Nearly 11 million of this target was achieved in 1979/80 and 1980/81.
If targets for 1981/82 (6.6 million) and 1982/83 (7.6 million) are met t

the overall target will be achieved. (See Table 1 in Annex A and
Table 3 Project Paper).

One other output indicator is that additional supply points
be established in the 11agging" areas. This would seem to be more
than adequately addressed by the block headquarters program dis
cussed in paragraph 18.

The Project Paper discussed two types of studies that might be
useful in providing guidance to the fertilizer program. One in
volved the distribution system for fertilizer and its effectiveness in
penetrating remote areas. The other would have analyzed the various
fertilizer promotion schemes in use in the country. The Ministry of
Agriculture (MOA) developed four study outlines dealing with these
subjects and with fertilizer credit. USAID t utilizing a U.S. con
sultant, reviewed these study proposals with the MOA and decided that,
due to methodological deficiencies, the lack of·rea1 need:for some
of the work proposed (See Production Credit and Fertilizer Consumption t

USAID/lndia, September 1980), these studies would not be pursued further.

18. Project Purpose

"Maintain current momentum of fertilizer consumption on an
equitable basis",

The first EOPS indicator is to increase fertilizer consumption
by 10 percent per year. This target has not been achieved. The
impact of external factors is discussed in Paragraph 15. No factors
internal to the project impacted unfavorably on achieving this target.
In fact, accelerated fertilizer imports helped maintain the rates
achieved in spite of domestic production shortfalls.

The second EOPS indicator is an increased growth rate of
fertilizer consumption in "1agging ll areas as compared to state
averages. Quantitative estimates of this indicator have not been
made. However, the GOI program for subsidized delivery of fertilizer
to every block headquarters sets the stage for more extensive coverage



-4-

of fertilizer in India, particularly in remote areas not now being adequately
served. In addition to getting the fertilizer to every block head-
quarters) the GOI has also instructed State Governments to expand and
improve the retail distribution network within the block to assure
equitable distribution of fertilizer within the block (See Attachment B).
This need was emphasized in the Project Paper.

The GOI Intensive Fertilizer Promotion Campaigns (IFPC) and
other fertilizer promotion activities to increase fertilizer consumption
in lagging areas were described in the PP, and expected to be continued
during the life of the project. Industry and other privately sponsored
schemes have continued; however, the GOI IFPC was suspended during
parts of 1979-80 and 1980-81. Because of constraints on the supply
side, it was felt unwise to create the additional demand pressure
resulting from the IFPC. The GOI has announced re-establishment of
the IFPC for 1981-82 in 65 districts where the potential use of
fertilizer is high but consumption is lagging.

The third EOPS indicator is continued participation of small
farmers in increased fertilizer consumption. The special analysis
in Attachment C provides substantive evidence that small farmers
have access to fertilizerin.those areas where there is fertilizer.
The market, or other factors, do not discriminate against small
farmers. What is required then is an area expansion of the market to
reach more remote areas. This program is in operation as described
above.

The GOI) determined to expand fertilizer consumption by small
and marginal farmers, has maintained the fertilizer subsidies in
effect for these groups in spite of heavy pressures to reduce
subsidies overall. Marginal farmers receive a one-third, and small
farmers a one-fourth) reducti on in the pri ces of all fertil i zer
materials.

19. Goal

The project goal is to increase agricultural output over the
1979-83 period and to increase small farmer incomes:

In 1978-79 agricultural output in India recorded a record
level of 131 million MT of food grains. Drought in the following year
reduced this to 115 million MT) whereas in 1980/81 output recovered to about
130 million MT. Preliminary projections for 1981/82 are for a record
outturn of 135-138 million MT.- .
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20. Beneficiaries

The targeted beneficiaries are small farmers. Attachment C
establishes the fact that small farmers do have access to fertilizer
on an equitable basis. Attachment 0 shows that fertilizer is a pro
fitable investment for small farmers. Rates of return from fertilizer
use are similar for various farm size groups. Small farmers apply
fertilizer more intensively than large farmers, thus increasing the
productivity of their small land holdings. There are 35 million
farms in India that use fertilizer, and 65% of them are marginal and
small farmers, i.e. farm size is two ha. or less.

21. Unplanned Effects

None

22. Lessons Learned

For a fertilizer import project one should make sure they are
in a country like India, where fertilizer and general agricultural
development policies are keyed to the attainment of projectobjectives~

23. Special Comments or Remarks

Titles of Attachments

A. Fertilizer Sector Performance - 1980-81.

B. Guidelines for Organizing Delivery of Fertilizer
up to Block Headquarters

C. Some Aspects of Fertilizer Use by Small Farmers:
A Review

D. Benefit/Cost Analysis of Fertilizer Use.



ATTACHMENT A

FERTILIZER SECTOR PERFORMANCE - 1980-81

This report covers the latest developments on fertilizer consumption,
imports, clearance and handling of imported fertilizers, fertilizer
distribution and policy decisions for the improved management of the
fertilizer sector.

1. Fertilizer Consumption

Fertilizer consumption in 1980-81 is estimated at 5.58 million
tonnes of nutrients as against a target of 6.10 million tonnes.
Although the estimated consumption is 520,000 tonnes short of
the target set for 1980-81, it increased by 320,000 tonnes from
1979-80 and by 460,000 tonnes from 1978-79. Major constraints
were adverse weathe'r conditions in several states and to some
extent the increase in fertilizer prices.

Imported fertilizer managed through the Pool helped to a great
extent in meeting the shortfall in supplies from domestic manu
facturers. As against the deficit of 2.126 million tonnes of
nutrients required to be met from the Pool during the period
from February 1,1980 to January 31,1981. allotments from the
Pool were made to the extent of 3.039 mi1Jion tonnes of nutrients
which included 912,000 tonnes to cover short-fall in supplies
from domestic production.

Despite severe drought conditions in some major states in 1980-81 ,
fertilizer consumption registered an overall increase of 6.1 per
cent during 1980-81 (3.8 percent during kharif season and 7.5 per
cent during rabi season) over the previous year. The following
table indicates fertilizer consumption during the period from
1975-76 thru 1980-81, and the 1981-82 targets.

TABLE 1 - Consumption of Fertilizers

(million nutrient tonnes)
Increase over
previous year

N P K N+P+K (percent)

1975-76 2.15 0.47 0.28 2.90

1976-77 2.46 0.63 0.32 3.41 17.6

1977-78 2.91 0.87 0.51 4.29 25.8

1978-79 3.42 1.11 0.59 5.12 19.3

1979-80 3.50 1.15 0.61 5.26 2.7

1980-81 3.71 1. 23 0.64 5.58 6.1

1981-82 4.40 1.47 0.73 6.60 18.3
(Target)

Source: Annual Report for 1980-81, Department of Agriculture, Union
Ministry of Agriculture, Government of India.
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From Table 1, it is evident that fertilizer consumption has been
steadily increasing. However, it is equally evident that the rate
of fertilizer consumption increase has slackened. If consumption
targets are achieved for 1981-82, perfonnancewould be comparable
to the high growth years in the late 170s'.

2. Imports

During 1980-81 fertilizer imports reached a record level of about
5 million tonnes of product - about 1 million tonnes more than the
1979-80 level - due to shortfall in domestic production.

With the increasing imports, large quantities of fertilizers had
to be unloaded and cleared from the ports. During 1980-81, 5.05
million tonnes of imported fertilizer material (about 2.5 million
nutrient tonnes) were unloaded at both major and minor ports.
This represents an increase of about 19 percent over the total
quantity of fertilizers imported and cleared during 1979-80.

To insure prompt and efficient handling of fertilizers at the
ports to meet the current and future requirements, certain
mechanized unloading devices are being established at Bombay,
Haldia and Madras.

3. Penetration of Remote Areas

Until recently, fertilizers were supplied from despatching stations
freight prepaid to the rail head destination nearest to the distri
butors. Out of a total of 5,000 blocks only 2,100 blocks are con
nected by rail lines. Consequently, movement of fertilizers to the
blocks which are not connected by rail lines has to be done by means
of transport other than rail in order to insure supplies in these
blocks.

Mostly retail outlets are clustered around rail heads, thereby
resulting in inadequate availability of fertilizers in remote
areas away from the rail heads. Farmers from such remote areas
had to travel to distant retail outlets near rail heads to pur
chase their fertilizers.

In order to assure more equitable distribution of fertilizer, the
GOI has taken a major policy decision to introduce a scheme which
would enable transportation of fertilizers to all 5,00b block head
quarters in the country on government account. Necessary guidelines
relating to this scheme were issued to State Governments in October
1980. The guidelines (Attachment B) provide more details about this
scheme and include instructions for expansion and improvement of the
retail distribution network in each block to assure that fertilizers
are equitably distributed within the block.

In the Zonal Meeting held in January, 1981, implementation of this
scheme was reviewed, which surfaced certain operational difficulties,
primarily a disagreement among the states and fertilizer manufacturers
regarding fertilizer rates. In February/March this problem was tackled
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state by state and freight rates worked out for e3chmonufacturer
and for each Pool agency in each state. These rates are valid
through March 1982, at which time they will be reviewed and adjusted
as necessary.

The GOI has also issued instructions to all agencies involved to
maintain detailed records of fertilizer movement and consumption
under this scheme so that fertilizer penetration into remote areas
can be measured.

4. Fertilizer Promotion

The GOI Intensive Fertilizer Promotion Campaigns (IFPC) and other
fertilizer promotion activities to increase fertilizer consumption
in lagging areas were described in the PP, and expected to be
continued during the life of the project. Industry and other
privately sponsored schemes have continued; however, the GOI IFPC
was suspended during parts of 1979-80 and 1980-81. Because of
constraints on the supply side, it was felt unwise to create the
additional demand pressure resulting from the IFPC. The GOI has
announced re-establishment of the IFPC for 1981-82 in 65 districts
where the potential use of fertilizer is high but consumption is
lagging.

The districts selected reflect potential increases in fertilizer
consumption in both rainfed and irrigated areas. Rainfed districts
would be those having 750 mm or more of rainfall and five to 30
percent net irrigated area. For districts with good irrigation
facilities, those selected for the IFPC would have more than 30
percent of the area sown irrigated and be consuming less than
30 kg of fertilizer per ha. In addition, certain districts con
suming more than 75 kg/ha of fertilizer would be selected for
special demonstrations to increase the efficiency of fertilizer
use.

Execution of the IFPC wi1'- be in the hands of the fertilizer
manufacturers. Each manufacturer will select 1 - 2 districts in
each state in which it operates and be responsible for opening
retail points, storage godowns at suitable points, arranging
supplies, laying out fertilizer demonstrations on cultivators
fields, distribution of leaflets and other training of farmers.
Manufacturers will work in close collaboration with district/
state authorities. District and block level committees will
be constituted to effect this collaboration.

5. Logistics

Logistics playa vital role in insuring that the right type of
fertilizers reach the farmers at the right time and place. Trans
portation of imported and indigenously manufactured fertilizers,
handling and storage of imported fertilizers, and fertilizer
distribution are the major aspects of logistics.
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A. Movement

Until December 1980, due to serious transportation problems,
fertilizer movement was comparatively slow. Consequently,
stocks continued to pile up at the ports and plants. Move
ment by rail had, by and large, to be confined to IIblock
rakes" (whole trainloads of fertilizer) for single point
destination so far as major ports and production units were
concerned. While on the one hand, it has been possible
through block rake movement to achieve easier monitoring,
reduction in transit time, etc., there were problems at the
unloading terminals. With the improvement in the working of
the railway, more rail wagons for fertilizer movement are
becoming available with the result that stocks at the ports
and plants are gradually decreasing.

B. Road Transport Subsidy

Inadequacy of railway wagons resulted in the use of more road
transport for ferti 1izer movement. A temporary road transport
subsidy was in operation for moving fertilizers to remote
areas under which transport costs were reimbursible for:
(a) road movement up to 1,000 km; (b) road movement up to
250 km and then rail movement to destination; (c) rail move
ment by block ra~e to destination, then road movement up to
250 km; (d) road movement up to 250 km, then rail movement
by block rake, then road movement up to 250 km. This subsidy
has now been merged with the equated freight scheme under the
program to deliver fertilizer to each block headquarters.

C. Distribution

Earlier, two organizations - the Food Corporation of India,
which is a public sector agency and the Indian Potash, Ltd.,
which is a private agency were given the responsibility for
clearance, handling and distribution of imported fertilizers.
Now this job has been entrusted to several public and private
sector undertakings. This has facilitated quicker clearance
and handling of imported fertilizers as well as movement of
both imported and indigenously manufactured fertilizers to
supply points.

D. Operations Control

The operation of unloading, handling and clearance at the
ports and transportation of fertilizers from plants and
ports is bei ng regul arly moni tored through a Cor.trol Room
established in the Department of Agriculture, Ministry of
Agriculture. Ten major grades of fertilizers are currently
being distributed. Fertilizers are produced in over 60 plants;
imports are arranged in over 30 ports; imported fertilizers
are stocked in over 550 godowns in the country. The present
manual data processing system is inadequate to cope with the
data on increasing magnitude of fertilizer consumption. A
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scheme for a computerized data processing system has been
proposed in the Sixth Five Year Plan with a view to obtaining
reliable data, its prompt retrieval and fast tabulation and
storage for future reference. This will assist management in
taking decisions quickly on removing bottlenecks in various
aspects of fertilizer operations.

6. Prices

The GOI increased the prices of fertilizers by about 38 percent in
June 1980 and by 18 percent in July 1981 because of: (a) a steep
increase in the prices of petroleum products which constitute the
main feedstock of nitrogenous fertilizers, (b) increases in the
prices of other raw materials such as imported sulphur, phosphoric
acid and rock phosphate, and (c) increases in the cost of imported
fertilizers and freight. The effect of the June 1980 increase on
fertilizer consumption has not as yet been quantified, although it
is generally considered that this price increase was a factor in
the disappointing increase in fertilizer consumption in 1980-81.
This year's price increase, effected prior to the announcement of
the kharif grain prices, will also work against increased fertilizer
consumption. This impact will be moderated somewhat by farmers
expectations of higher government procurement prices prior to kharif
harvest.

7. AID Financed Fertilizer Imports

The following table indicates the status of fertilizer imported
under the AID loan. All of this fertilizer has landed, cleared
the ports, been bagged and stored. AID fertilizers are a part
of the Pool fertilizers and lose their identity after being
unloaded and cleared through the port. The Department of Agri
culture will distribute a part of AID financed fertilizer to
farmers during the 1981 kharif season and the balance during the
fo 11 owi ng ra bi season.

The semi-annual Zonal Conferences (January/February and July/
August) review the fertilizer requirements and availability
situation in respect of each of five zones (North, South, Central,
East and West). Fertilizer requirement is determined in terms of
crop production targets, and area targets for high yielding varie
ties. Fertilizer availability in this context means the stocks
and production of the indigenous manufacturers located in each
sane. The gap between the requirement and the availability of
fertilizer in each zone is then planned to be bridged by supplies
from the Central Fertilizer Pool which includes AID financed DAP
and urea.

Experience has shown that during each crop season, there is a
period of a few months or so when the bulk of the fertilizer
is consumed. In general, May-July are the peak months during
kharif. The peak months of fertilizer use during the rabi
season are October, November and December. It is in the peak
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months that the gap between requirement and availability of fertilizer
is the largest. Consequently the bulk of the imported fertilizer,
including that financed by AID, is supplied by the Pool for use
during these peak months, although small quantities may be moved
from the Pool in other months according to schedules established
at the Zonal Conferences.

ARD:M.A.Nair:F.E.Riggs:la:8/21/81
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TABLE 2

FERI'ILIZERS. PROCURED UNDER 1FB No. rvMrC/USAID/I daterl sept. 19, 1980

1/
Vessel Date of Port of Tonnage Suw1ier C & FCost FOB Agents-
Nane arrival discharge (ffi') Cost Freight 'Ibtal Ccmnission

nAP"r Point Susan Jan 26, 81 Bctnbay 26,976.730 Phibro Asia 8,717,138.40 27,740.68

* E. Rutledcge· Feb. 28,81 Barbay 4,870.816 Phibro Asia 1,590,102.24 5,090.00
.,~

' ....
-Sam FfOtllSt:OIl April 7,81 Madras 5,499.206 Phibro Asia 1,795,243.30 5,746.67

J,

Stonewall Mar.l6,81..... Banbay 2,598.906 Phibro Asia 848,425.86 2,715.86

*
Jackson
Button Feb.18,81 calcutta 7,064.728 Transarnronia 2,471,807.03
Gwinnett.. * Wiiliam Hooper Jan.26,81 Barbay 12,710.917 Transanmonia 4,447,295.64

* Traveller Feb.16,81 Navalakhi 20,998.367 lqr . & Industrial 4,230,960.97 3,083,610.19 7,314,571.16 5,249.59
.....
'I'

Thanas Nelson Feb. 6,81 Marrnagoa 10,497.777 Agr. & Industrial 2,115,197.09 1,410 r 901.23 3,526,098.32 2,624.44
~,(

Columbia Feb. 14,81 20,935.3624 4,281,072.26 3,346,098.97 7,627,171.23 5,233.84Cudda10re Inter are

Ia Maria Jan.22,81 New Manga10re 18,188.480 Agricc 4,708,997.47

Hickel.y Jan. 28,S1 Rozi 22,964.302 Agrico 5,945,457.79

sea Pioneer Feb.21,Sl Karwar 17,694.562 Agrico 4,581,122.10

Pacific Trader Mar.3,81 Madras 7,060.910 Agrico 1,828t069.60

y Agent. Ccmnission payments were not charged to AID loan funds.

* U.S. Flag Vessels
BEST AV/:JLAf:JLE COpy
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C & F Cost
Cost

FOB
Freight

Contd••••

Total
Agents
Carmission

Eastern Nar.13,81 Kakinada 13,776.659 Agrioo 3,566,777.02
Friendship

TarAL DAP 191,837.7224 40,500,436.45

UREA

Grace Five Jan.13,81 Karwar 15,031.507 Agrico 3,806,729.15

Pacific Trader Feb.28,81, Kandla 14,9-67 •350 Agrico 3,790,481.39

TOTAL UREA' 29,998.857 7,597,210.54

GRAND '!UrAL 221,836.5794 48,097,646.99 10,627,230.32 7,840,610.39 18,467,840.71 54,401.08

~ - - . - .. -

C &F $ 48,097,646.99
FOB

with Freightl8,467,840.71
. 66,56S,487!70

BESTAVAfLABLE COpy



•

-~--;

ANNErtJRE ...A._

ILLDSrBL.TION FOR HORKING our EQU\.TED FREIGI-TI.' (FOR

.MOVEMtNr . TO .,~OCK E]1~D QJA~ERs) FOR PURPOSES

OF DlIDUcrION AT somam.

1• Total expenditure on road
movement to block hc.ad-
quartcrsfrom n1lnu.ftl.cturcr ~ q i • d"! .. r'l. + q2. d2. :~..2+ ._
t l-fl a s per proposed
:rnovomont progrannnc

'tohcro q1 = quantity(-connos) moved aver distance d1(km)

r1 === :tete(ITs.per tonne per kIn) of road freight for
distance d1

d1;'; Distance between Railway Station r1 and ELocle B1 s

2 0 Ql13-ntitics, distanec and tntc:-

(g)
quantity
tonncs

1 ,000
-- - 500·

,-100--
Total: 1 ,600

.(d)
distance

Km.

20
50

100

(r)
Bate Rs.
per
to!ln:Opor 'llin ~-.--.

0.50
0.30
0.25

( AmoUnt
qdr.

Rs-

. . '-"-'- \ . 1a~000
( ....:;/.~ 7 ,5QO(~ ..

.._~:.Of~- - 2,500
r-:: - ," 20,000_...._4_· "

3. Total expenditure for nrwcmcnt o£ = 20 10001600 tonncs

• Equated f'rci{j:tt Rs 20,000 . to 1600 ==
• • = Rs.12.50 p. ton.

4. Nornnl Issue price (Urea) a1i
Rs.1885 per tonneFOR ruiJl1.cad •

-.
5.. Proposed issuo price for

TIs. 1SS5
....

12. 50 :ofo. 1872-50block ho-'J.dqU1-rtor-s movcmom = -
per tonne

BEST AV/~fLABLECOpy
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Delivery: of fertilisers upto block headquarters is a net,J'OOIperiI!P:rrb. The guidelines :in the foregoing p9':t'lS nf3.y> :nol;,OOV'C!t'aJ..l sit"lfitions in 0.11 the Statos. J:b is, therefore, dosixab1.efor til0 sta:te Govts. to review the progress aftor tJ.'lC currentseason, i.e. Rl~ 1980-31. Tn tho 1ign:t of the actw·J.. o:;;0cri
on

(\cand achiovcnPnt ,Lfue l1inistr.r of Agrlcult'qI'C. for tklo improvement
. c:~d impJ.<3mcntation of the Sd'lCIOO.L the gcato Government r;j3:y fOI'\-Tard their suggo sCion to .

&' .~•.~.... ,.~

BES 1 i~ v:!~/L/!SLE COpy



GnJD~§ FOR ORGA.NISING DELIVERY OF FERI'ILI~

mo BLOOK HE\.DQ1RRrERS..1_

1. JNrROD norION :
'. ~. .~

At present the indigenous. imported fertilisers are delivered

by the I@nufacturersand Pool handling agencies at rail heads. On the

other h and
1

out of al:x>ut 5,000 block~intJ.'le countryj 2900 blocks are

nob connected by zail lines. Jt has resu;J..ted in (a) cluster.ing of

fertilisers sale points in urb9.n ~reas and at rail he9-ds (b) inadaq'I.tJ.te

availability of ferlilisersin the :i.nfjerlor and (c) long distance

ttevel by :ta.rmers.toget fertilisers. All these factors have adverse
.. . - '~ ." . • .. __ . M._ .

effect on the consun;:>tionof fertilisers iilthe blocks, m.i6L~ are ai,.f3.Y

froljl the -rail lines. In order to rectifY the position, the Government

of India have since decided that fertilisers will be delivered upto
, ,

. mock He3-~Q1.:ttrterso Orders in theserec;ard have airea.dy bean issued.

2. BLOCI<:.WISE St~P:,Y PIA.l~:

2.1 Soon after e9-c..."l Zonal. Cbnference, the State Go-..r6.i."""J:lments

would develop their own supply plan for eacll district (to begin

with) and fol:' ~cb. block (ultiIIt1teJy)~ This supply plan would ., -
clearly indicate t.iJ.e Phasing of supplies from each Jn9.nmacturer

as well as £'rom each of the pool fertilizer handling agencies. In'

such an exercise1 . the lQ09.tion of sourGes of suppl.y, (both ineU.genous

and iIq?orte,d), the' lay of the road net-work, location of storage

godowns, rake unloading points, etc. would be taken into

consideration to arrlve at the least cosh 8Up1Jl y arrangenenl:;. Once

this plan is reacw, it mould be finalised in a tripartite

Conference of state .Government officials, representatives of:

lIfinutacturers and the pool handJ.ing agencies; and copies issued to

all concerned including the Inputs Division(4copies) , Deplrtmene of:

Agricm1ture & OoO!>exation, GOvernment of India o

2.2 Jt ,m:i.g..~t be clarified tl1.at :i:-h te"'not necesS3-ry to disturb

the existing distribul::iion and Jtl3.rketing arzangements of the

industry and to i..."1.sist that each sup )lier nm.st take fertiliser to

each andfNf5rjT block of' +b.e S:ba-ce. Tb:i.s wlllhave ~o be governed

. c, ('
\
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by the exist:i.ng m9.rket:i.ng set up of each sup",?lier, the need tor

improvement of the set up consistent with the rationalised

Jn9.rketingzone concept, as-well as tl.1.e 03.rdinal principle of

avoiding infructuoUB c.riss-cross Jmvemerrt ·of the 9lme· type of fertO!'"·

ilioors within the State. 1't is recognis€d th.at creation of such

a rationalised pattern would- not be a one-s.1.otaftair and r:fJ.y

have to be acl1ieved in a phased m9-nner over a period of time.. In

some of the Southern States, certain m9.nufc3.cturers have already'
. -

a well-developedsystem of either reaC'hing ferlilisers uitl1in .

the b.."locks or derre.~~..th~. :l??nsport expenses in lieu thereof~

In sudl cases,. the stat~ guo TIfiy continue, as no further

change in the system is really required and tile objective of

these guidelines already stands r~-lised_, However, Ta:i.nirmnn

availability (sto"cl{) of fertilisers in each block with. or w-ith.oub

zaU connection, vrill have to be ens'Ul'ed.

FERrILISEB. :RErAIL ourlErS IN THE" ELOcts:
-- -_. 0" -----.-

3.1 The &-Jite Governments would identifY tJ."1e retailing

infre.sbructure for eal"'n block sepa:r:eteJs-(i) for instit1Lional

agencies and (ii) for private dealers. Slubject to the Oire::.-t:l.ll

poJ.icies of the &-...a.te Government} the objeCtive -a"101.lldbe that

the :tarmers ~hould' have access to distribution system, and -!:.he

retail outlet ~hould be I::l,S uniform:=tlly spread oub in each block

as is possible, consis~ent ,-r.i.th the economio viability criterion.

3.2 The blocl~s, 1-lhere private retail. net work has to be

strengthened, would .be identified and steps tD-ken in coopeItltian

1dth the Industry to establim a retail net 1vork~ Tl.'le State 

Governments can help the fertilisl~-.c niln1.1i8.ct1.lrers by ic1on+;i;t:Y-.i.ng

suitable entrepreneurs ,·Tilling to undertake in-pub retailing work

:Ln such area s" E'fforl. mould be ill3-Ue to see that the retail net

work is fl3.irly well-sprea.d oub in each panci1.ayat/village

j urisdiation in the block' and that.all the mops' do not cluster

a~un.d the block headq113-rters only.
- ..

3.. 3 SirrJilarly; the blocks with weak inst:i.tubional retail:in~

:in~ruc..-ture, like.~ coo"[)el!-3t.iyes;:I .A.gr~Indllstries Oo~JO'Ifltions,

BEST AVAfLASLE COpy ...........3/-



etc. 8.1.6uldalso'ro identified. It is necessa~r to find out th.e·

sources from \-1hid1. these blocks are getting their ~Jlies.

B3.sed onth:i.s': infornfition~ systerratic plan for strengthening th.e

institutional re:taiJ.~str.ucture fhould ~ dze.~m Up tind

i:mplement.ed as early as possib1e.

Jhstitutional Agencie s :-

Tre.nsportation of fertilisers to block l1r,;;adqUlI'ters rrfJ.y

take place in one of the fonowing ~ys:..- , .. '

(a) F.rom factory/g"Eldown/poI't to the blocksP:l:~~~.,S'P-IZ:

(b), . By raU(m.~ck~~ke) ftomtaetoryjporlto pre-de'cer-

mined points(single po:i.:nt- ~~:ti1a~:ton} and.i'rom

these destination stations W roadto·thebJ:ooks

eit..Y).er through buffer god~m or directly to tJ.1.e,
blooks•

. . (0) Po' :road from factory/port to loading stations', by

rail (block !€lkeY to single DOint destinations and." . -.' - .

by road to block either th.rough buffer goelo'm. or

direct"ly•

(d) I3'J -rail. in i...""ldivi.dtt~'.l H3.gcnsto different dest:L."1ations:-

(i) upto block hea clquart ers.

".(ii) S:1ortofblockheadQ,wI'ters.

4.1.2. As regar<1s(a) tl1ismovement ,is nornttl,J.y orgamsed~

I:flnufacturers -or 'Jool handling agenoies tJ.1.emselv8s.

However, the institubionaJ. agencies also take delivery

'lJI"J roaCl ex-factory. 'lhis movem¢nC-is at present taking

place and as such delivery:'1::w.~this meleof t:r:ensportation

to the block is .consistent· vrlth the proposed system. Hence,

no special arrangements' are requ:ired •

4.1 ~3, As for ,(b) and' (~), tI€-nsportatio~upto the single point

de sbinations is arranged by tJ.1.e mlnufacrburers!pool

handling agencies at pre·sent.' Further t:re-nsportation l:v
road either +..hrough int,~mMat.e'godown or directly t<:>_

BEST AIIAIUJ,EJLE COpy
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th.e blocks is daoo either by the Jn9.nufacturers/!Joo1

handling agenc:i.e~ or by institutional agencies, like ,Itlrkfed

etc. It TIfJ.y not-be PhYsically 1?0ssible or feasible fo~

the ntln1.l.fact·urers!pool haneUing agencies to undertalce ros-d

txensportation upto block h~dquarlers on thei.r-" own.

Institutional agencies' will have to perform this fu'1ction

to the extent required~ 5Ubject to a~ed costs being

met 1v the I!fJ.nu.:ft=l.eturers/pool handl:i.ng agencies.

As regards(d), the individua.J. xe.iJ..vJ'8.y wagons na.y deliver

the .fertiliser either within the block or ::horl of' the

block. Jh the ca. sa of the former no road movement irould .

be involved on tJ.1e Jn3.nufllcturers or pool handling ag::.ncies

account and tJ.1erefore ,no special dispenS'ltion for the .

meeting the ros.d mUeage expenses is required. P"J.Ol-T€lVer,

in ~se the f'erblliser ha.s to be 'lmloaded at E'. raU..h.ea.d

vi1.icll is away from the block: scm read mJVeIn3nt would

be requirede . In .this oa. se 1 the guideJ.:ines given in p~

4.1 0:3. would be relE!\18.nt •

.F~tion of ~n eg,~ted p-e;bght rate for· roa§._T~E~orlation
to bo 'I;;l~:;taken_lu the ]b.~~~E-..~+ agcI}9.ie§..

Fertilise'rs will now 1:e reached at the cost of the

n13-nutacturers!pool handling agenci:es, etc. gn the 1:asis

of "FOR block headqU3-rCers' or any 'ather pre-determined

location, in lieu.-ofblock headquarters, in speciil cases"

aga.:i.nst IIFOR te.il~~drt as uSed to ,be the p:re.ctioo so tar.

It mi..ghti happen in sone' cases that the block headquarter:~

is incOIItTenierrtly located on/or it IJ'l'l.y not have the

requisite :i.n:rze. struetureand thelogisbical probleme of'

ca.rry.ir..g fertiliser to the block headqU9-rler and then

distribubingit in the villages of the blocks IJ13.y be too

expensive and cumbersome. Instead, there ID3-rketing

i.n:r.re.st:t"'lJ.Crljure and net,"lOrk of road and t:r:ansporbation

system rrfiy be more convenient and economiQ:il from the

ove-rall distribution point of' view. Tn su~ cases, the

Agricultlo:e Production rommissioneroi"!;hc ,stC:t61IC.j"'afi,or

....., '.. "-:' ~ ~._.- 7'
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dlre:fu1. consideration declare' such a place as the notional

block headquarter for purpose of fertiliser distribution. It

must be added that ti1.e Govt. of India expect this number to

.be, ver:! Sml.:u in each state" and,all su~ cases, 1.,riti'l :f'uJJ.

facts will "00 ~porled to the GOvt. of Th.dia.' A~ explained<

in para 3.1.3 above.. the institutional agencies me..yhavG to

play-a role in the road transportation of t.~is nnterial from

rall41ea ds/godmIDs, etc. to block headquarters. Nornal1y tho

institutional,. agencies mould submit reimbursement c~ims to

tl1.e :Fertiliser 113.nutaeturers/Pool Handling agemcie.s.with

resp~to the fertilisers carried out 'by" them from the zall

has-d "tiQ the. ?look headqU3-rlers.!bvever, this system is

like~l'~ prove auato!y and involve s too much of paper .'t·Tork 4

Tl.'lorefore, a simplified system has to be thought of where

:L"'lstitutional agencies can 'get ded~ction at source towards the

cq1:e.ted freight, which they have to :incur, 'WhUe naking

paynents for the purd:1a se of fertilisers from the mlnuiaoturersl

pool handling agencies. For~-rorking-out tho equ~:ted freig11.t

the follovring procedure is proposed:':'

(i) Ascertairi the tze.nsporlation rates' pI'OvEtlent \~ithin the

St.ate for different .slabs of, distances' for txensportation

ofdifI'erent commodities on State Govt. account, such as,

food grains, sugar, etc.

(ii) ltTork out the qU9-ntities of fertilisers likely to be roved

in different slabs of distances from rall41eads to the

block headquarters in di.fferent districts:

(iii) B3-sed on these, work 01.'±. the total expenses on road

mO"'jcment for each slab keeping in view,t.."l').e !'Utes for

d:i.ffe:ront, slabs,of distances;

(iv) Thu..q work oul:i the total expenditure involved in moving

tho fcrl,ilisers from xail~leads to block headquarters for

all ~he alabs and divide it 0/ total q'l1lntity to re mved•

. This will give the avoIage oq1..-a.ted freight for the Sfjate

for the fertiliser to be moved a~~.?-~~a:LRc~' in p:t:re. 3.3.3.
An illust-ratian is' indicat.ed in ArineXUI'C~

- '-
••, 6/:'"
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This equated freight rete 8.'lould be discussed with the

n1lnufacturers and the :?Col handl:ing ag:mci0s to soe if th~

is scope for oconoJrlf any ,L:or~;J and an ag:'eed figtu:'C ~i'lould be

decided~ 1.11 case of an mresolvcd difference of opi..'1ian, the

ntlttcr IIfly 00 referred to the Ministr>J of Agriculture 1 who in

consultation "vritl1 sti-ch agencies as rrfly be required,. give ··tl1oir

final dGcision "ihiOO I.ill be bindinG on both thc. partics.

Privat0 Dealers:• • ••_~~;;=.-.........

M3.n~ctu.rers and Pool Hlndling Ar1'encies (except Food Co,!?oration

of Jhdia ) hav.c their own dealers. The average 0qu.f3.-God tJ:G.nsport

rate for d0llvery Upto mock Head !)13.rter IIf:ly be nutiPJ~y decided

by them. subjoct to the ceiling rate to' be fixed by tho state

Govcrnment as por paras 4.1.3 and 4 ..1 ,5••. Jh tJ:1e case of

ro'3-Uottees of tho s.tate Governments in the private seotor

E;{ Food . Corporation of India. , the IOOthodology indicated in

paras 4,,1 .3 and 4.1.5 't.Jill apply.,- -.- .~." ~_. .._.......------
MONJTOPJJTG OF Sli"PFLYt

. . .

In orda.!' to ensure that ferl:D.isors arc delivered to the block

hcadquarters~ it. will 1:;0 necessar/ for the state Governments,

to ane.nge for closo .monitoring of Jvhe supply. Gf fertilisers.

The items to be monitored arc indicated OOlo'l.H-

(a)

(b)

(f)

(g)

l'hether the supply is according to the plan;

If thore is any dGviation, the rca~ons for such. deviations

lI1iy be ascertained.

Cormctive' action for the deviations rrfJ.Y. be taken;

1-hother the instit.utiona.l agencies arc moving fertilisers

to blocks as per the agreed plan.

If nat, the ro'J.s:ms rrfly be ascertained and t..rlC corrective

actton rrfJ.y be t a~cn"

'lthethcr IJtl.nufacturers and pool h andli..."1g agenoies are

tah-ing ade'lUlte steps ·~o st1.~eng+J.1cn tl1eir discribt."rticn net

work in the :L.'1.tenor,

\hc+..J.'1er instituional agencies arc also taking adoqUlte steps

to improve the retailing infrastructures in the blocks 'l.here

their distribution net work is weak. Periodical reports £loout

about. tho supply rr:ay 00 forwarded to the Ministr>J of

AgricultU!"e.



i,
.. A.. J. S. Sodhi

Joint· .SeoretaTy(:rnputs) D.0.No.18-5/77-FA.jRH(pt )
Govemment of India
Binistry of Agriculture
Deptt. of Agri.. & Cooperation

MY" Dear

New DeJhi, Dated. 29th oct. 1980.

The Government of India issued orders for delivery of
indigenous fertilisers·yj.de. Department of Chemicals and Fertiliser's
letter No.4(15)/80-FDA.-I dated the 3rd July~ 1980 upto Block head
qtliirters by the indigenous fertiliser fflc'lnufacturers. Similur order
was issued for imported fertilisers vide Depurement of A.;;;riculture 1s
letter No. 18-5!77-:EA./RP.:F dated the 2Bth August, 1980. Ihad
discussed the proposed guidelines for implementing these orders in
the last Zonal Q)nterence with a view to effectively ensuring delivery
of fereili sers equitably in all blocks' of the count~ iITespective
of the distance :f.'rom nea.rest xail-hea.d.

2.. v1e have since had detailed discussions with the
.Department of Chemicals and Ferei1isers, .Fertiliser Jhdustry

- Co0:r:dination 'CoIIlIlUt-bee~ Ferei1iserAssoci.B"~i0l:l::0r·India and others.
Jh t!:le lijlt of these discussions .a.nd ihtheligb.t·of suggeseions

'W1il:i.c:h. emerged :in the recent Zonal Conferences;" we haV'e£ormulated
the guidelines, ".a1ich. are sent herevlitlt for' yoUr ini'orntltiorr and
suitable action. If you viS'U3-lise any serious problem in ilIl?lementing
the afores:tid orders as perthe,.~d,e1ines,plea;se~let· rI131mow:
immediately. 0tL"'lerwise, the implementation of tJ.1ese guidelines will
be reVie'Had in the nexb series of Zonal Conferences in Jan~ry,1981.

3. I have n~doubCthat you ,&1 be.-able tQ spare sometime
personally to guide andsuperri~ the successf'ul introQ.ucl:;ionof this
scheme m~ril; holdq.. th..Et. potl9Iltial; o£.·ens:uringequitableavailability
of th:i,s critioal iIlplltin all,the block~ of yo~ ~te, .

"
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Agricultural Economist

Office of A.gricu1ture and RUY'al Deve10pment

flugust 1981
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fert~lizer. Errpirical supocrt for this vi~w, ~nwever, has been mainly
2/

"anecdotal"- comprising impressionistic or subjective accounts of field
'}j

trips in some parts of !ndi~.

G~~erally, the defense of fertilizer assistance programs has been

based on the i~pEr~tive need for increasing fccdgrain pro~uction

and for maintaining ar. adequate supply to meet farmerls demand,

b::; l'ai sed and i nccr;;2 of the paiJr con be -ir.jQ,'oved by the \d despread

(If .. ,
;,'In 1 eli fer-:i1 i zet

indeed ~'1 critical inputs) ~Quld t~erefQr~ ccrstrain output and

income growth. By and large) in~ut markets, imperfect though these

~ BEST AVAILABLE COpy
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Q,.1j· 'Nher ;::~C ~~:1:- ~'..: is ~n s~cr"!: SU~~~~f·. I~ i: ::r:~n t:ist e,cc~~ss

-:-' .. \ ;
~_. ." l :

\'ic;ul G thus be ess~nti c1 to e;·:.:;bi e th2 s:-;~al1 er farmers tfJ g~t

their due share of fertilizer.

Understandably enough, this line of defense has not satisfied

the critics fu11y. One reason for this dissatisfaction is the

!his vie-,n'I:!::; strons'!y articulated by r>1elior as ear1y as 1969.
rt: 'I [r" t:-~ ';np"t-~ 'V'e no';- aVdl'l-bl ~ '-j-,. 'e -fi-- ~re notv'. ,,;I'=;l"'~..lC. w c: C,l...eon,::,l.:>C,_'
received. In a situation of scarcity, cultivators with small
holdings and with consequently less economic, political and
social power are least likely to obtain the inputs. This is
likely to prevail even if there are special programs for
small famlers. Under such circumstances the bigh yieic var
ieties :~n lead to further unnecessary widening of income
disnadties. 80th from tl1:= !Joint cf view of acceleratino
ove~all rates of production ~rowth ~nd from the point of
vievl of h;elcj~Ir:;: the sm:]l~ cu1tivatci"". tht~ ;'i10st USE:rt21 i\:eans
() .,7 ~-;'1il',·,-, :';';'h +-r.' i-:: -,,-'·,h~<:c' I'e: ~':"I T;···l·n·-, ·'II'outS a~'llr'Q"ntl\!
~. 1r.oOt:_. I.t. 1., 1 L·ILi. l,-; .,:J \.. ..11 I.... I ". U J

-, va l' 1~ '': ~ ') - '.'1' .~ ~., :'l r ,,';).,.. II ~,. f"· ,- ~t j' ,-'~.,. 'I:" .•,.; () r·' (' m~ , 1 ..., I J1 I' ; \l;>"o Y'~a., a L.; r ~. • •• \,.,11 <"';; (... (.'" oJ I .,:J U k i-' ::; • ~.' ... ,-. I ~ fA I 1.".", I "" • "1- ,. .-.,1

will norii1aliy obtain ampie supplies. il See, Statement of
John W. Mellor in Symposium on Science and Foreiqn Policy:
The Green Revolution (Proceedings before the Subcommittee
on National Security Policy and Scientific Developments of
the Corrmittee'on Foreign A.ffairs, House of Representatives,
Ninety-first Congress, First Session, December 5, 1969.
U.S. Government Printing Press, Washi~gton 1970).
Reportina en a studv of West Godavari, Andhra Pradesh, India.
G. Ps.rthasar?thy observG:c! ,. IIInput.s \\'ere oftl2n in short supply.
~:h2r this occurred ~ it \,':"5 the t~~ni~nts -7Inc sma1 i fc.r'me':~s "'Iho
i'/ent short. 1I Sr:r::, International Ric? Research Inst~tute,

Changes in Rice Fannin[ in Selected ~reas of Asia, Los Banos,
'1975. SEe al~;o) f:. S. Gill and S. S..]ohl, Oistdb~ition of
Fertilizers ~n Pu~jab. Punjab Agricultural University, Ludhiana,
1973.
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;,:l'fITisrs in total -Fertilize\" c:onsur:1p:~C'r. '.'J()ulrj be exceedin,~ly

small. The issues are ilivari.:.bly posed in J nan"ow Hsiilall-

vs-l arge farm ll frame\'iork - one that compl e:tel y di srega:ds

the ~~xisten::e of fams that are nf.?ith',:Y" ic.l"se nor small.

To tcke up '~he ,~ucstion c-f shares .o:ir':,:~.. H 3eC:1S intuitively

Qb~ious that equality in this respect cannot je obt~1ne~ when

after all,
. ,. ,.
nClcing.~ertilizer consumotion on a half hectare

farm sizes are unequal and the distributions of fa.rms a.nd

op2rated land by far~ size ct'e Ske'iied in oppo'site directions.

can never equal the consUmptlon on a ten hectare holding.

given situation must have a relationship with the size of land

that is fertilized. Follo\-J;ng th'is iir:e of reasoning further,

it would seem that the rationality of farmers implies that they

VlOuld each be trying to optimize the c;~:pl;cctior; of fertilizer

under their particular :ircumstarc~s ~nd that the rates of

ferti i ;zet c1ppl'; cation P~'::' uni t of 1:'lirC "/0ul d not '.'ary greatly

with size of ho'lding. Sinc2 the share of each group of farmers

in fertilizer ~";;'!::iHnDthn is a produce of the rate of rel"tilizer

applied per unit of land Qnd th~ la~~ ~ertjli=ed, it ~ay be
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tend to use greater quantity of fertilizer than others in

order to maximize output from their limited land holdi~g

for the un2'1ai1able land). l.n?ither sitL2.tiQl1, i:15 the

rate of fertilizer application that seems to indicate whether

or not fertilizer use is equitable. In the first situation.

both the rate of fertilizer use and the share of consumption

V/ou1d be dire:::t1y lO\'/er on the s::laller fa-.ms, ·..:hiie irJ the

. latter. the snar":; \'lcu1d be iilceterminCitE, though the rate of

fanns. Stated this ~·/ay, the equity concept becomes mm-e

tractable, and certainly objectively verifiable in terms of

data.

The verification is, of course, easier said than done. No

study has so fat been conduct~d specifically "lith the equity

issues in Ifle':i. Vastly, studies \'lere undertak.en ~n }"espanse

to pressing policy needs of the time to provide, for instance,

estil:1c.tes of fertil izer dern~nd, Qt- f8rtil izer use by creps,
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tu be v'iej'Jed in this persoective. It is concerned "Jith the develcp-

m~nt of (a) the di~tribution of fertilizer users that identifies

be~efi:iari~s of f~rtiliZ2r; (t) th~ distt"ib:.ition of

fertilized land, which shows how the area benefiting from fertilizer

is distributed among different groups of fertilizer users; and

(c) tha dis~ribution of fertilizer consumption indicating the share

of each group of fertilizer users in the total fertilizer consumed.

It does not claim to s2ttle the issues, but it does marshall

*Gi'len this focus of thE: revievi, several areas vf interest \'lill remain
outside its purview. One of these is the interregional variations in
fertilizer consumption. ihere has been no substantive change in this
regtlrd si nce the Ferti 1i zer Profiioti on Project Paper 'j/as developed in
1979. A scheme has been initiated recently to subsidize transportation
of fertilizer to re~ote areas, but it is too early to r:v:l1ute its impact.
Another area of interest left out of this paper is the relationship
bet\"ieen agricuiture.l credit c:r:d fertilizer use. Thp. extensive literature
on this subj.;:ct \':as n?vif.:\'lec :n '1productioil Credit and Fertilizer Con
sumptlon: ,fJ.. ReviE'd of Liter:1ture ll

, USt:.ID/Incia, September 1980. There
has been no qualititativE: ,;:hangG- in this area t;iat WOUld ca.n fO'r a
fresh look into the question.
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unirrigated craos together in 1971-72, 2ccordin~ to this stud}. lL.9

miilion holdings used Ul~ea and ';'.9 miiiion used amcniur: su 1ph:ite;

the. hal di ngs usi ng superphosphate. mi xed fertil i zer and llother

ferti1fzet's" totalled res~ecti\'·=ly 2.: millian, 3.7 m'illicn and 2.5

mi11ion. Similar info'(':,1ation is available ':'Jith regarG to tile area

treated v!ith each fertilize~' and the qtJ~:ntity and th~ value of slJch

rerti1 i zer.

Even so, the distributions WE are interested in cannot be d~rived

fn:,m these data in u straight for.\'ard m~nner. Had the f2.rmers

that is, had each one be~n usi~g only one fertiliz~r -a sl~ple

addition across fertilizer types and over fanr. sizes wouid have

yielded the distribution of ferti1izel~ users by farm size. As

it is, the additivity principle is not strictly admissible, since

some famers using urea, fOl~ in5tai1C~, 2:pp1y superphosphate and/or

muriate of potash as \'Jel1. {4, ::liiple addition across the types

of fertilizers and over farm sizes leads, under the circumstances,

t d bl . . -h • 1 . i' d t t'o -QU e coum:lng. li,C same Pi~OD em i:~1S:S in regar '0 ne

National Sample, Survey, "Fertilizel' Use in Agricu'itural Holdings:
Area Under Crops and Use af Ferti1 1ze.rs in RUI~al Areas, NSS 26th
Round (July 1971 - September 1972) ," Sa rveksilana. October 1978.
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liksly to derive all I ,

\SdCn

as urea) rather than from multiple sources. !n view of these

considerations, it seems reasonable to assume that holdings

and therefore additive. S~nce these t~o types of fortilizers

together accounted for more than 80 percent of all fertiliz~rs

consumed in 1971-72, this approach \'l'ould seem to lead to a

clcse apprc;<imatio!1 to a comprehensive profile of rerti:izer

users and to the tota1itj' of fertilizer use.

Table 1 has been constructed from the data on all ~rops,

irrigated and unirrigated,showing the number of holdings u.:.ing

nitrogenous and mixed fertilizers (column 1), the area treated

with these f~~tilizers (column 3), the rate of application

per hectare (column 5) and the total quantity of these ferti-

1izers used (column 6). Each of these items has been grouped

by size of holdings. of which there are five. Following

conventional usage "in rndi~) holding:: ~'/ith ies"; than a hectare

of 1and are taken here to be "I:"!u?'ginal" holdings; those ...lith

land beth'een one ar:d t~·/o hectares- "sf;...~!i·' holdings. FclicMing

BEST AVAILABLE COpy



TABLE 1

USE OF NITROGENOUS AND mXED FERTILIZER: NU~1RER OF IIOLDINGS.
AREA. RATE OF APPLICATION NW QUANTITY USED, /I,Ll. INDJ!I

ALL CROPS. 1971-72

., .

I ..

:.,

f': i' . :'.'! 'j'
r .. -,"\. , '

'1"'''''' -._ - .. - ~

n,") "-~ '... . ,3.422

5.265

6.753

.a.H8

2.81

25,tl2

20.32

13.56

.666

3.208

8.849

6.015

4.808

.,
0-1

i (] 3. Above

1 2

2 4

4- 10

\.

r---'-"--

I

Number of ' --~ Area
Holdings. , Fertilized

using I 'with ,Rateui: Quantit,','o\'
I 5i ze of Ho1di ngs I ferti 11 zers r , Ferti 1fzers I f,pp Ii!. ,': I c': I I (ETt'l) L:c.: 1":; LJ:~N!

'~. ..-ll!.cct? res} '~~(=m,i.;,..17-:i·~;;..1..;;.o~n)<---+f-,-P-,,-e(~=-o)",-,n-,-t_--1tj mill~_n_'l~J___._£2~)_n t_·_t __..jJ:.~(/, \~~:) ,. '," ...- j fl'~i t\ rI ~ 1~.1

I . f l
t 37. 41 J. ttl 0 I 12 .62

i
, '19.49

I 25.00
I
t 30.17

I 1? .67

·1 .. ···•· ""'''''''".;. .1 :"r:. ,:' .~. 4. ~ • :• .' ; ::. .23.654 100.0n ,27.006 lOn.OO
, ;. l .- . .._.__.. _ ..__._ - ,._-----_.__ _-0-.

mI 5i zes

Sout~e: Sarvek~hana. October 1978.

Note: IIFertilizers" include urea. ar:uilonium sulphate and mixed fcrtili:z.ers.
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3.2 mi11ion Y'(~spective1J: \·/hi12 large hOlcings numb2t'ed lit-ove

.66 million. These estimates seem to settle at least one issue:

whether fewer small and marginal farmers would be the direct

beneficia~ies of fertilizers. As these estimates indicat€,they

are certainly not fewer in nu~ber a~d,relative to other groups

of farmers, trley are the singie largest group of farmers directly

benefi ti ng from ferti 1i ~et~ use. The p.;rcentage di s tri buti on of

fertilizer users by farm size is sho\-'ln in col 2. About 37.4'

percent of the users were marginal ~hile 25.4 percent were

small fanners and together they compdsed abou'·: 62.3 percent

of ail fertilizer users. The lar~e, medium and semi-~edium

fanners respectively fanned 2.8, 13.6 and 20.3 percent.

Column 3 shows that about 27 million hectares were treated

with fertilizers in 1971-72, of which 3.4 million were in

marginal and 5.3 million were in small holdings; atrout 6.7

million and 8.1 million hectares treated with fertilizers were

§) Hereaftet', in thi s secti on, W'2 use IIfertfl i,;u·;r" to mean
nitrogenous and mixed fertilizer.

BEST AVAILABLE COpy
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Tne ::iteso7 appiicJ.tion of 7'ertilizer -_l:~r:;:hC';;n in (:)1 S.

The marginal holdings led'all othel" helcings in respect af the

quantity of fe~tilizer used per unit of land (113.4 kg/ha ).

nQ significant difference in respect cft!I'~ c~)plic:lt~cn rate

among other holdings. This seems to indtcate that access

to ferti 1i zer Has open to a11 groups of farmers irrespective

of size and that there was no signific~nt barrier to the use

of fertilizer. The marginal faiwers used 9reut~r than the

average rate cf fertilizer per hectare possibly in order to

maximize total output fl~O!i1 their smal1 ~;oid~r.gs.

Quantity of fertilizers used in col 6 'is the product of area"

fertilized (col 3) and rate oFapplication (col 5)~ Of the

2.7 million tons of fertilizers consumed, about 38; thousand

tons and 518 thousand tons were used in marginal and small

holdings respectively. Large holdings used 336 thousand tons

\'ihile the semi-medium and the medium holdings l~espectively

used 664 thousand ~nd 833 thousand tons. Percentage distri-

bution of fertil izer' con::urnption is shOi-m ir; ':01 7. The group
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their sha:2 ~n th2 fertilizec lard.

:.. :.~ :: -'.. '~...

1~Ub5:a:1ticl·~.y different -jf ~..'hosp~·1ate ~nj ~:()tas5ic f2ttilizers

<.11so v/ere taken ir:to account. ,4t she scune time, it si10uld

net be overlooked that the rlSS study rel cted to a period

when the High Yielding Varieties Program was at an early

sta:;2; ferti1izer use \'Jas still veryiimited to <i f{;\,,'

farmers llna to a smail pl"cportion cf cultil/ated L:nd. Some

deviation from the overall patterns of distribution at a

later period when the new technology has had time to cover

a significant part of the cultivated lane cannot therefore

be entirely ruled out. In the following section we turn to

examine a recent slirvey of fE:,-ti1izt':,( USP. cclT;ed out in

1976-77.

The NCAER 5tudy

Tha National Council of Applied Economic Research (NCAER)

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 of about 22,000 cu1 tivatot" households in the country.

Some of the preliminary estimates relating to 1975-76 were

IJtil i zed in the pr';p.';ra ti on of the Fet"ti 1i zer Promot', Oil

BEST AVAILABLE COpy
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varietie~) in each stc.t~::. E \las not c::si9()C:(~ to estilii?te ober

charactaristics, such as the number of holdings or area operated,

with the same degree of precision; these aggregate estimates,

~ccordina to the r0port. ere subject to a greater margin of error.

Hm·/eve r I ".:he rati 0 es timates of thl': stucy hc"/e genei"a11,Y a greater

precision, ::md the. st'.Jdy reccmiiends '~hi:!t r:hes(; ratios be appl ied

to appropriate official records for the estimation of aggregates,
9/

such as fertilizer ccnsumption.-

In this section we shall use the ratio estimates of the NCAER

in conjunction with the Agricultural census dat~ on number of

operational holdings and orerat~d area, to derive the aggregate

estimates of fertilizer users, fertilized land and fertilizer
10/

consumption;-- The focus of the NCAER study was on cultivator

households, while the Census was based on retabulation of data

7/
8/
9/
101

NCAER, Fertilizer Demand Study,
NCAER, Fertilizer Demand Study,
Interim Report, Volume 1
The reference year for both the
cul +ur"'l C.:.nsu:' "'a'" 1c7&, -/";-.... ~ -- I ..;.. _ • .1 'oJ - I.

Interim Report
Fi na-I Repc.rt

NCAER stUG,}' and the ,~gri-

BEST AVAILABLE COpy
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by fa1in SiZE and by states are shovtn i:l Table 2. These p(~rcentages

have been generally taken to be the adoption rates in the extensive
15/

l,·~e·ratur~.. on the green revolut,·on.-- As ·he tab~l~ ~nG'~c~tecw w. ", wei I I (l _ ,

about 45 percent of all Inu; iln farms> i rrespet::t1ve of 51 ze > use

fertil i zero Thi sis the overall extent of ferti1 i z~r' a.dapt ion.

14/

The Agricultural Census data includes institution~l operators 
cooperative farms, state fanns, trusts and corporCltions - and
the area operated by them while the NCft.ER study· aGes not.
While the inclusion of institutional operators may net make
much difference in the sm~ll categories of farms, it does
introduce an up\'Jard bi as ill the f.ggregate estim~tes for the
large Tams, particularly in regard to land fettn iz·=d and
fertilizer co~sumed. This limitation needs to be borne in
mind throushout t~is sectiGn.
See, T. K. l(,J/ 3nd H. Y. Siddiqi, :'r'2rtii:zer Use 1!: India:
Role of Smali and r'!arginal Fanners", r'~u:~9in) Vol. l'~t No.4.
ThroughOl~t tilisSE:cti on \\'c shall use trie tenns: farms t cul ti
vator households and ope}~ationai holdings (or sir.!f,iy holdings)
interchangeabiy.
"Fertilizer ll

, in the NCAER data, refers to plant nutrients N,
P and K. In this section, therefcre, fertilizer d3ta relate
to plant nutrients.
The ratio betv;~en the nL!!nu2r of fal1Tis JJsi ng i'l. rr:odern input (such
as high yielding varieties of seeds. 01' fertilizer') and the
total numbel~ of farms is genenJly taken to be thl~ adoption rate
f th t · , - r" h , ". . 1 ... d ~ h ',f 1·1 ~ ~ II~Ior a lnpUt. ~ee, 'ilC ae, .')cn ul..er ali ~IO. n ~~. i'!ellor, i e'vl
Seed Varieties and the Smal1 Farm", Economic and PolJtical Heekly,
r'~arch 25, 1972. i':~;O, Eip1ab Das ::;upta, The Ne\1} /lorcH'ian Tech
no1ooy and India, :'!c1!1i1lan~ Deihi, 1980, p. 225.
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2-4 4-10 10 &Above
(3) (4) (5)

.""> 3e 1;-(:1
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'f ....
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Size of Fa~s (Hectares)
,w,11 "arr:1S

(6 )

! Indi a

.~ Pradesh
"ashtra
j & Kashmi r
ltaka
:hal Pradesh
;than
;a
la Pradesh
:1

-''f ,..

I i a.j

! " .8
~.;7 . 0

': i i
r-'J ~

:;l..;.i

44,9

36.8

29.1
30.0
38.7
47.6
34.4
22.2
13.8
9.8
9.9
3.9

94.4
9h ;}

r,
~, • '.j

~:: 0.... .." .. -'

66.5

14.8

55.7
44.4
41.4
35.1
39.7
46.0
17.6
26.3
9.8
5.5

96.9
8t:.6

f" 1
':. i ...

67.4
75.2

55.3

66.4
74.4
38.4
27.1
39.8
44.8
36.5
31.9
20.4
8.9

93.7
100.0
09.5

75,:"
71 , :;
75.0

55,d.

72.2
75.4
53.0
25.5'
41.2
47.6
3'1.3
34.4
19.9
8.2

100.0

1Oi). C
..,.- ,..,
,~ ,

, .J • OJ

90.0

90.6
98.7
63.1

37.5
100.0
28.4
60.0
40.6

95.3
8fJ.1
7J.7
,.. - .-
01:.0

65.7
65.0
62.2

4b.2

44.9
44.6
43.9
40.4
38.5
28.8
26. d:

19.8
16.4
5.3

:e: NCAER, Fertilizer Demand Study, Final Report
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Pu~jab, where more than 95 percert of the cultivatcrs use

f~rti~izer. The adoptiofl rates are higher th~n ti1e all-India

... ~ .... .I- F~ -

.; '... ':1 '.... : _~ •

Haryana. West Bengal, Gujarat and Andhra Pradesh. Fertilizer

adoption rates ara lower than the national average in ten states.

These, ranked again in descending order of magnitude of the

2ciootion rate are: Bihar, Uttar Pradesh, Maharashtra, Jammu

and Kashmir, Karnataka, Himachal Pradesh~ Rajasthan, Orissw,

Madhya Pradesh and Assam.

The adoption rates also vary from o~e size-group or farms to

another. Taking the country as a '../hole, the, adoption rates

are about 37 percent among marginal holdings, 45 percent among

small holdings, 55 ;Jerce!1t among both semi-mdiufil and medium

holdings and about 59 pe~cent among lar~e holdings. At the

state l~vel too) there is a wide variation in the percentage of

fertil i zer users among di fferent categori es of farms. \'Jith

the exception of Jammu and Kashmir) where this percentage

appears to be inversely related to farm size, in all other

states it seems to rise with an increase in farm size.

In the literature on the green revolution) these varying

adoption rates have been the subject of extensive discussion.

Seldom hoy/ever, if at all, have these ra.tes or pe,rcentages



been vie~e~ i~ th~ rOI',~.P~,t G~ ~I.·I" ..·.' r~. i.n~l·-.,,~.:l, d?{.~;. r '
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different bJses or tot:ls, they ten~ to obscure si~nificant

'1(:/
as peets of the ori gi nc11 data.--

The Pf;:ll'centages of fertilizer user.:; in e3.ch farm size-gl~oup for

ecch s;z12-c;tegory, is ex'tt'actedfr01;J the A.gricul,tl1(ijj Census of

1976-77. Column 2, showing the percentage of holdings using

ferti 1i zer, is brought over from Tabl e 2. The number of ferti 1izer

users in Column 3 is simply the product of Columns 1 and 2.

The percentages in Column 2 show that adoption is positively

related to fann size. The percentage of rr.arginal hold'ings using

fertilizer is the smallest (36.8 percent) while that of small

holdings is slightly larger (44.8 percent). It increases with

the rise in size of fanns. In the largest size-group of farn:s,

the percentage of fertilizer usel'S is 58.8 percent. These per-

centages tend to give the impression that fewer marginal and small

farmers use fertil i zer compared to 1arge farmers. That thi s

impression is totally incorrect can be observed at once from the

data in Column 3. Of the 35 million fertil izer users in India.

about 16.4 million are. marginal and about 6.6 million are small

farm8!'s; 6.4 million are semi-medium and 4.6 mi11icn are medium

operators. Large farmers using fertilizer total 1.4 million.

1.£1 H. j. Reichman, Use and Abuse of Statistics, Pelican, See
speci a'lly, Chapter 6: liThe Persuasive Pefcentage".
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.Bf million. T~ese eSt1mates seem to settle at least one issue:

I'lhether fe'../er small and marginal farmers \'IOU 1d be the direct

beneficiaries of fertilizers. As these estimates indicate, they

are certainly not fewer in nu~ber and, relative to other groups

of farmers, they ay'e the single brgest group of farmers directly

benefiting from fertilizer use. The percentage distribution of

fertilizer users by fannsize is shm·i!'1 in cc? 2. About 37.4

percent of the users were marginal while 25.4 percent were

small fai~ers and together they comprised ahout 62.3 percent

of all fertilizer users. The large, medium and 52mi-~edium

farmers respectively font1ed 2..8, 13.6 end 20.3 percent.

CQlumn 3 shows that about 27 million hectares were treated

with fertilizers in 1971-72, of which 3.4 million were in

marginal and 5.3 million were in small holdings; about 6.7

million and 8.1 million hectares treated with fertilizers were

6/ Hereafter, in thi s secti on, w,: use "fertfl i zr-:r ll to mean
nitrogenous and mixed fertilizer.
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The ntes 07 appiicJ.tion of 7C:I~tilizer ':"~f.: ::nC'im in c::;i ::.

The r.1arginal holdings led all other holdings in r,,:spect of .the

quantity of fe~tilizer used per unit of land (113.4 kg/ha ).

no significant difference in resoect of tile .::.r,plic:t";c;n ra.te

among other holdings. This seems to indicate that access

to ferti 1i zer was open to a11 groups of fanners ; rrespecti 'Ie

of size and that there was no signi~icant barrier to the use

of fertilizer. The marginal fa)~ers used grc~ter than the

average rate of fertilizer per hectare passibly in order to

maximize total output from their small holdi~gs.

Quantity of fertilizers used in col 6 is the product of area

fertilized (col 3) and rate of application (col 5). Of the

2.7"milTion tons of fertilizers consumed, about 387 thousand

tons and 518 thousand tons were used in marginal and small

holdings respectively. Large holdings used 336·thousand tons

\'fhi1e the semi-medium and the medium holdings respectively

used 664 thousand and 833 thousand tons. Percentage distri-

bution of fertilizer consumption is shown i~ col 7. The grcuo
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also were taken into account. At the same time, it shou1d

not be overl (Joked that the r,ss study ~'el ated to a period

when the High Yielding Varieties Program 'wns at an early

sta-;,=; TE:\-t!1; zer USE: \Ias 3ti11 '.ler'y 'j imi ted to ci rr::'..;

farmer'S .:ind to ,:1 smail propm'tion cf cult'i'ldted 1alil.1. 50m2

deviation from the overall patterns of distribution at a

later period \'/hen the neH technology h2S had time to cover

a significant part of the cultivated 1anc cannot therefore

be entirely ruled out. In the fol1O\'ling section 1,'le turn to

examine a rE:cent st;r'ley of ft:l~tii ;z.::r use ccl'ried out in

1976-77.

The NCAER Study

The National Council of Applied Economic Research (NCAER)

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 of about 22,000 cul tivatm' households in the country.

Some of the preliminary estimate~ relating to 1975-76 were

uti 1i zed in the pt''?p,~ ra t i 0:> of the Fe1'ti 1i z~r Promot~ on

BEST AVAILABLE COpy
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Vdrieties) in each st~te. It Has not c.::sig:t!2d to estifi1?te other

characteristics, such as the number of holdings or area operated~

with the same degree of precision; these aggregate estimates,

~ccar~ing to thQ rEror~, ere subject to ~. gr~ater margin of error.

Hcweve\'", the ~atio estimates cf the study he:·/e ~2netally a greater

precision, and the st'.:dy reccITITtr.:nds. t!~at these ratios be applied

to appropriate official records for the estimation of aggregates,
9/

such as fertilizer ccnsumption.-

In this section we shall use the ratio estimates of the NCAER

in conjunction ~1th the Agricultural census dat~ on number of

operational holdings and aperatQd area, to derive the aggregate

estimates of fertilizer users~ fertilized land and fertilizer
10/

consumption~-- The focus of the NCAER study was on cultivator

households, while the Census was based on retabulation of data

7/ NCAER, Fertilizer Demand Study, Interim Report
8/ NCAER, Fertilizer Demand Study, F·inal Rt:pGrt
9/ Interim Report, Voluw.e 1
10/ Tile r~ference year fer both the NCAE:R study and the p..gri

cultural Census wa: :97S-i7.
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by farm size anc by states are sr.C\'tri in TzSle 2. These percentage~

have been g~nerally taken to be the adoption rates in the extensive
15/

literature on the green revolution.- As the tabie inGicates,

about 45 percent of all Indian farms, irrespective of size. use

fertilizer. This is the overa11 extent of fertilizer adoption.

ill

12/

13/

14/

The Agricultural Census data ir.cludesir.stitution~l operators 
cooperative farms, state fams, trusts and corporations - and
the area operated by them\o,Ihiie the NCft,ER study rices not.
While the inclusion of institutional operatGrs may not make
much difference in the small categories of farms, it does
introduce an up\'lard bi as ill the aggregate estimates for the
large ranns, particularly in rega'rd to land fei·ti1'1zed and
fertilizer co~sumed. Thi~ limitation fieeds to be borne in
mind throushaut this section.
See, T. K. Roy and H. Y. Siddiqi, ::;:-'~rtiiizer Use 11: India:
Role of Smali and r'larginal Fanners", r·~ar'qin) Vol. 12, No.4.
Throughout thi s secti on we .sha11 use the tenns: fa rms, cul ti
vator household~ and operational holdings (or simply holdings)
interchangeably.
II Ferti1 i zer ll

, in the NCAER da ta: refers to p1 ant nlit:i ents N,
P and K. In this section, therefore, fertilizer data relate
to plant nutrients.
The ratio between the number of fal1TIS !.Js;nq a i7:0GE;nl ;nout (such
as high yielding varieties of seeds, or fe~tilizer) and'the
total numbel" of farms is ger:ej'al1y taken to be the adoption rate
for that input. See, r·1ichael Schluter and John \~. r'~el1or, IINeYl
Seed Varieties and the Small Farm;', Sconomic and Political to:eekly,
r·iarch 25, 1972. P'! so, 8i pl ab Das ;upta, The 1'1=\1/ /;Cij

4 a.ri an Tech
noloGY and India, McMillan: Delhi, 1980, p. 225.
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Size of Fa~s (Hectares)
2-4 4-10 10 &Atcve
(3) (4) (5)

j0.11 farms
/6\
\ I

·':Jnjab
:era.12

1ndhr~ Pradc2sh

An India

3i har
Jttar Pradesh
~aharashtra

Jammu &. Kashmi ..
<arnataka
~imachai Pradesh
Rajasthan
Orissa
~~adhya Pradesh
:\ssam

-, ~

l i . ,J
.~

! " . r;
i.~ 7 . l;
.---... !
,:; i j

53.2
4ll.9

35.8

29.1
30.0
38.7
47.6
34.4
22.2
13.8
9.8
9.9
3.9

::,... ,1."'.'">
96.e..
..... ~

:.:;' .. I.)

6..·i·.2
S5.9
66.5

·~4.8

55.7
44.4
41.4
35.1
39.7
46.0
17.6
26.3
9.8
5.5

96.9
84-.6

:: ,'" r:.... : ...
31 '-'
67.~

75.2

55.3

66.4
74.4
38.4
27.1
39.8
44.8
36.5
31.9
20.4
8.9

92,.7
100.0

...,.., -
! : ."J

75.0

55.4

72.2
76.4
53.0
25.5
41 .2
47.6
3'1.3
34.4
19.9
8.2

10G.t:

80.E

90.0

s'B.8

90.6
98.7
63.1

37.5
100.0

28.4
60.0
40.6

95.3
80.1
7J.7
r - ."*
':' ~ • i..)

65.7
65.0
62.2

45.2

44.9
44.6
43.9
40.4
38.5
28.S
26.4
19.8
16.4

5.3

• f

SOUl~ce: NCAER, Fertilizer Demand Study, Final Report

BEST AVAILABLE COpy



I ::

.;:.-j,' r; t.i or

at the ether end is

r~U.,jab, \'ih2re i'::orE than 95 f)efcspt of the culti'/atcrs use

... ..1. _.;. .... _

~ .... r.: .... '::: ...:- t

Ha}yana, West Bengal, Gujarat and Andhra Pradesh. F~rtilizer

adoption rates are lower than the national average in ten states.

These, ranked again in descending order of magnitude of the

adootion rate are: eihar, Uttar Pradesh, Maharashtra, Jammu

and Kashmir, Karnataka, Himachal Pradesh, Rajasthan, Orissa,

Madhya Pradesh and Assam.

The adoption rates also vary from or-e size-group of farms to

another. Taking the country as a ,,,hole, the adopticn rates

are about 37 percent among marginal holdings, 45 percent among

small holdings, 55 ~ercent among both semi-medium and medium

holdings and about 59 percent 3ffiong lar~e holdings. At the

state lever too, there is a wide variation in the percentage of

ferti' izer users among different categories of farms. Hi th

the exception of Jammu and Kashmir, where this percentage

appears to be inversely related to farm size, in all other

states it seems to rise ':/ith an increase in farm size.

In the literature on the green revolution, these varying

adoption rates have been the subject of extensive discussion.

Seldcm however, if at all, have these rates or percentages

BEST AVAILABLE COpy
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different tJses or tot~ls, they tend to obscure si~nificant
"I t; I
~'

aspe~t~ of the o~ig;r.til dat~.

The per'centi\ges of rerti1 i zei user.) in each farm 5i ze-gn)up for

e~ch s;ze-categorY,is extracted f)~o;il t!~e ,L",.gr-1cultL:cai Census of

1976-77. Colu~n' 2, showing the percentage of holdings using

ferti1izer, is brought over ft"om Table 2. The number of fertilizer

users in Column 3 is simply the product of Columns 1 and 2.

The percentages in Column 2 show that adoption is positively

related to farm size. The percentage of rr:.:lrginal holdings using

fertilizer is the smallest (36.8 percent) v./hile that of small

holdings is slightly larger (44.8 perc~nt). It increases with

the rise in size of farms. In the largest size-group of farms,

the percentage of fertil i zer usel'S is 58.8 percent. These per-

centages tend to give the impression that fewer m~rginal and small

farmers. use fertilizer compared to large farmers. That this

impression is totally incorrect can be-observed at once from the

data in Column 3". Of the 30 million fertilizer users in India,

about 16.4 million are marginal and about 6.6 million are small

farmers; 6.4 million are semi-medium and 4.6 mil1ic l1 are medium

operators. Large farmers using fertilizer total i.4 million.

ill vI. J. Reichmun, Use and Abuse of Stutistics, Pelican, See
specia"lly, Chapter 6: "The Persuasive Peccentage".
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PERCENTAGE DISTRIBUTION OF FERTILIZER USERS
BY FARM SIZE, ALL INDIA. 1976-77

! Number of Percentage NUillber" of
1Fann Si ze Holdings of holdings "Fertilizer Percentage I
I (hectares) (mil,J~on) usin9(ffi!rtilizer users (mill ion) distribution I
\ { I " 2) (3) ( 4 ) I

t
I

44.53 36.8 16.39 46.29 I• ()-1
i !,

I 1-2 14.70 44.8 6.59 18.61 1
I I
I I

I 2-4 11.64 55.3 6.44 18.19 I
I I

14- 10 8.21 55.4 4.55 12.85 I

.1I10 & Above 2.44 58.8 1.43 4.03
IITota l 81 .52 45.2 35.40 100.00 I
I•

Source: Col. l. From Agricultural Census, 1976-77
Col. 2. From Table 1, this review
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Instead of being fe'tler, in fact, the mal~ginal and small fanners

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 percentage distribution of fertilizers users, shown in

Column 4 represents, in effect, a t,ansfOl~ation of :he ~bso1ute

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 ar~ small, 18 percent

are SEmi-medium, 13 percent are medium and only 4 percent are large

farmers (See Chart f).

Statewise distributions of holdings by farm size are not available

yet for 1976-77;, hence: the. percentage distribution of fertilizer

users cannot be derived here for the states. However, the distri-

bution obtained here for the country as a whole has a wider

generality that covers the states as well. Given the fact that the

distribution of operational holdings in the states is similar to

the: all-lndi a, d'~ stri buti on s' the. margj na1 and. the. small farmers

would be. the predominant group of beneficiaries oT 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 of 163 million

hectares, were fertiTized in 1976-77. Data in Column 1 are from

the agricultural census whi.le those in Column 2 are from the NCAER
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study. Area fertilized by fanm 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 not. About

2~ percent of this fertilized land is operated in small and ~arginal

units, 26 percent in large holdings and about 52 percent in semi-

medium and medium holdings. If cultivation of fertilized land

constitutes an advantage, it appears to be neither in f'avor of the

small and: the marginal groups of fanners, nor in favor of the large,

but almost wholly in favor of the middle group of farmers - the

semi-medium and the medium. operators.

This conclusion is bornaout further by the data;n TableS,

whfch show the distribution of fertilizer- consLaTlption by fann size.

Co1umnl of this table is extracted. from the NCAER study while Co 1urnn

2 showing total fertilizer consumption is derived as a ~roduct of

the rate of ferti 1i zer per uni t of 1and (Col umn 1) and area

fertilized (Column 3 of Table 4). The distribution of this fertilizer:

consumption by fanrr-siza is shown in Column 3., It will be observed

. that. the.. Targe 'fanners consume about 2T percent. of the total

fertilizer;.wnereas the semi-medium and medium holdings consume 51

percent. The marginal holdings consume about 12 percent while the

. small holdings use 14 percent of the total fertilizer; their

combined shares are together greater than the share of the large

fanners.
BEST AVAILABLE COpy
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TABLE 4

PERCENTAGE DISTRIBUTION OF FERTILIZED
LAND BY FARN SIZE. ALL INDIA, 1976-77

Area Percentage Area
Fann Size Operated of area Fertil i zed Percentage
(hectares) (million ha) fertilized (mi 11 ion ha) Distribution

(1) (2) (3) (4)

0-1 17.50 31.3 5.48 9.77

1 - 2 20.86 32.7 6.82 12.16

2 - 4 32.36 36.1 11.68 20.82

4 - 10 49.60 35.2 17.46 31.13

10& Above 42.82 34.2 14.64 26.10

Total 163_14 34.4- 56.08 100.00

Source: Col. 1 from Agricultural Census, 1976-77
Col. 2 from NCAER study

TABLE 5

PERCENTAGEDISTRIBurION OF FERTILIZER
CONSUM~ION BY FARM SIZE', ALL INDIA, 1976-7T-

__ 4 ____ .... __.-__" -.- •• -.

Fertilizer Total
input' per Fertilizer

Fann Si ze fertilized Consumption Percentage
(hectares) hectare (kg) (000 tons) Di stri buti on .1

(1 , (2) (3)

0-1 92..3- 505.804 12.24-

1 - 2- ·8S-.8 ·585.T55 T4.T6

2 - 4 80.1 935.568 22.64

4 - 10 71.1 1241.406 30.04

10 &Above 59.0 863.760 20.90

ITotal 76.4 4131.694 100.00
1

...I

Source: Col. 1 from NCAER stUdy
Col. 2 is product ~f Col. 1 (this table) 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 compared to

other farmers, they use a greater quantity of fertilizer per

unit.of land. 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 declines to 86 kg/ha in the group of small holdings

and to 80 kg/ha in the case of the semi-medium holdings. There

is a further decl ine to 71 kg/ha in the medium hol dings. The

large farmers use only 59 kg/ha. It does seem that the small

and marginal farmers substitute a greater quantity of fertilizer

per unit of land to compensate for their small size of holdings

and thus maximize thefr total output and total income from land.

Another conclusion follows from the data. Had there been" any

serious institutionally or socially generated problem of access

to fertilizer, the small and the marginal holdings would not have

been able to apply this large quantity (92 kgs and 86 kgs) of plant

nutri eots. per uni t of .thei r ferti 1i zed 1and. It does seem that the

market for fertilizer, on the whole, and despite" poss"ible' local

aberrations, ha~ not been biased against the' small and marginal

fanners.

The distribution of fertilizer users, fertilized land and

fertilizer consumption (all by farm size) are shown in Chart II.

The distribution of fertilizer users shows the preponderance

of the marginal and small farmers. The distribution of

fertilized land suggests a relatively greater advantage to the

.'...
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mi ddl e groups of farms. Thedi stri bution of fertil i zer 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 cffertilized land and fertilizer consumption are

plotted in a Lorenz diagram against the distribution of fertilizer

users (Chart III). The ~istribution of fertilizer consumption lies

throughout above the distribution of fertilized land, and closer to

the diagonal line of equality.

Concluding Observations

Comparing the distribution emerging out of the two studies in this

exercise, b/o points of dissimilarity deserve corrment. First, in

the. distribution of fertilized land derived from the NCAER/Census

data, land fertilized in the large holdings is 'about three times as

large as that in marginal holdings and more than double the fertilized

land in small holdings. This feature of the distribution is not

inconsistent with a priori expectations; however, it is not in line

with the- resul t deri ved~ earl ier- from the: NSS Study. It seems likely that

the. operators orl arge hol dings were initially slow (the NSS data)

to take to fertilizer-and the new technology it represents,

but over time they came to apply fertilizer to a greater area

(NCAER/Census data). Plausible though this explanation is,

another factor accounting for a substantial part of this

difference must not be overlooked: it is the upward bias

in the estimate of fertilized land for large farms due to the
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inclusion of institutional operators in Agricultural Census datj.

The same upward bias has led to the second point of difference

relating to the fertilizer share accruing to the large vis-a-vjs

the small/marginal operators.

Despite this difference, the distribution patterns of fertilizer

consumption emerging from the two studies remain basically the same.

In the context of the smal1-vs-l arge farm' debate, it is presumably

the combined share of the small and marginal farms that need to

be compared with the share accruing to the large farms. Marginal

holdings are in reality a subset of small holdings - they have

been distinguished from small holdings in this review in

deference to the conventional usage in India. If we consider

the small and the marginal farmers together as a group,

then its share in totaT fertilizer consumption is greater than

that of ~he large fanns. True, the distribution is not symnetrical ,

but it is not negatively skewed either.

As observed earlier, the narrow focus of the debate (small-vs~large

farms) has tended to obscure the fact that the largest share of

fertilizer consumption accrues to,the group of medium and semi

medfum farms - fanns- that are neither' small nor large. This is,

however, a consequence:- of the· greater area rerti Tized by the

operators of medium and semi-medium holdings, rather than of a

hi gher- rate of ferti 1i zer appl i cati on. In poi nt of fact, the

small and marginal farmers apply fertilizer most intensively to

their land, possibly with a view to maximizing output and income

from their tiny holdings; and their ability to secure enough

fertilizer for this purpose indicates the absence of significant



social and institutional barriers to their access to fertilizer

markets.

Development literature suggests that t~e small farmers generally

apply greater quantity of labor input per unit of land in order

to maximize output from their tiny Doldings. In effect, this

amounts to a substitution of human )abor with low opportunity

cost for a severely limited resource, that is, land. The

evidence marshalled here shows that given the availability of

a land substituting input, such as fertilizer, small farmers

use it intensi vely for the same reason.

Tha significance of programs to augment domestic supply of

fertilizer is that they ensure an adequate supply of this

input, enabling the small farmers to use fertilizer intensively

to substitute for land, and thus- maximi ze the; routput 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 enough, a major objective

of the Indian government's fertilizer policy is to bridge the

gap between domesti c. production and. estimate.. requi rement of

ferti1;-zer through corrmerciaT and/or concessfonal imports.and

. to maintain an- adequate supply at. all times. Its· recent

decision to subsidize transport costs of fertilizer to the

block headquarters in remote areas - those not located at the

. railheads - should be viewed in this persepctive. A full

scale examination of the Indian government's fertilizer policy

is beyond the scope of this review. Various elements of this

policy and the instruments adopted to attain the overall objectives
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were outlined in the Fertilizer Promoticn Project Paper.

The conclusions emerging out of this revie\'l may now be surnarized

as follows: (i) The operators of marginal holdings Ponn the

largest group of fertilizer- users; the second largest group of

fertilizer users is that of small farmers. Taken together, the

- small and marginal fanners constitute about 65 percent of all

fertil her users. Large farm~r5 US;:19 fertil i zer cons titu te about

4 percent of the fertilizer users. (ii) The operators of

marginal holdings use fertilizer most intensively, that is, they

apply the largest quantity of fertilizer per unit of fertilized

land., The rate of fertilizer use is the. second highest in the -

case of small fanners, while it is the lO\'Jest for operators of

large holdings. (iii) The share of marginal fanners in total

ferti 1i zer consumpti on is the 1east, whi 1e that of the sma11

fanners is. the seq:mdlowest_ Taken singly,. the shares of both. -

the small and the marginal fanns are smaller than the share
-

accruing to the large farmers, but taking the small and the

marginal operators as a single group, its share in total fertilizer

consumption is larger than that of the operators of large holdings.

Civ) Or all fann groups, the medium fanners consume the. 1argest
i . .

proportion- of fertili zer;' together' with the: semi -medi urn fanns,

thei r share in total fertiri zer consumpti on is more than fi fty

percent.

ARD:B.Sen:la:8/ll/81
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ATTACHt'iENT '0 1

BENEFIT-COST ANALYSIS OF FERTILIZER USE

This review is concerned with a benefit~

cost analysis of fertilizer use on farms of different size.

The Indian Council of Agricultural Research (reAR) initiated

a program in 1967-68 of Simple Fertilizer Trials (SFT) on

cultivators' fields in order to determine the fertilizer

requ-i rement of the hi gh· yi eldi ng crop va.ri eti es and to

compare the performance of these and the local varieties

under different soil and agro-climatic conditions in the

country. With more than 15,000 experiments conducted

during 1968-71, the program' yielded. a large. body of useful

data on fertil~zer response.l/

A study of the response data shows that the yield of the

same variety varies widely among different agro-climatic

zonesY; it varies again from one nutrient to another and

from fi e1d tcr fi e1d wi th in the samE:' zone, depending upon

whether. thr=- fie.Td is irrigatecl or- unirrigated. Given this

wide diversity, itis not meaningful to talk in tenns of'

l! The data for this review are obtained from: The Indian
Statistical Institute, Optimum Reguirement for Fertilizers
For The Fifth Plan Period, New Delhi 1974. '

2/ The lSI study divided the country into 57 agro-climatic
zones. 'Field data are available for different varieties
of wheat, maize, jowar, bajra, paddy, cotton, groundnut
and gram separately for irrigated, unirrigated and dry1and
conditions.
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an aggregate response function. Nor is it feasible, for

the purposes of this review to take into account all

varieties, all crops and all locations. This review would

perforce be selective and illustrative, rather than eXhaustive.

For our purposes, ·we select two irrigated crops (wheat

and paddy), two varieties (Kalyansona for wheat and IR-8

for paddy) and two states (Punjab for wheat and Andhra

Pradesh for paddy). The varieties chosen ar~ those which

have been in ~xtensive use throughout the seventies, and

indeed which are still popular with the farmers.

The. yi e.ld. responsJ/of the. se1ected.vari eti es to 

different doses of N, I' and K are shown in- Charts I - III

separately. Since there is no significant interaction

3/ The estimated response functions are as follows:

Wheat. (Kalyansona):

Y =- 232fr+23.030.N- 0.085 N2 + 22".140.1' - 0.199 p2+ 29.8~0 K
. . .. - 0.425 K

. Paddy (IR-8):

Y = 4306 + 13.170 N- 0.028 N2 + 32.440 P - 0.199 1'2 + 5.5~2 K
+ 0.0 K

where V is yield per hectare, N is nitrogen, P is phosphate
and K is potash

BEST AVAILABLE COpy
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effect in the data~ the response of each nutrient wou1d

be taken as additive.

Data on the quantity of fertilizer used by different

categories of farmers in Punjab and Andhra Pradesh, for

wheat and paddy respectively, have been taken from the

NCAER study relating to 1975-765~ Output prices are

procurement prices in force in 1975-76 while the nutrient

prices have been derived from average fertilizer prices

in the same year.§} Table 1 shows the average quantity

of ferti1izer (in tenns· of nutrients) applied to wheat.

and paddy in Punjab and Andhra Pradesh respectively by

di fferent groups of fanners per- unit- of 1and. The tabl e

also shows the cost of fertilizer applied per hectare on

different size-group ~f farms.

The. next two tables -(2 and- 3) show the estimated benefi t

cost rati as for different fanns' growi ng wheat in Punjab and

paddy in Andhra- Pradesh. In- each- table, column 1 shows

the yields at zero level of fertilizer application, derived

from the respective response functions. Average yields

per hectare with fertilizer in column 2 are calculated

4/ See the lSI study
5/ NCAER, Fertilizer Demand Study, Final Report, vols
6/ FAI, Fertilizer Statistics
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in terms of the average use of fertilizer (from Table 1) and the

respective response functions. The difference between Cols 2 and

1 is average yield due to fertilizer (Col 3). The money value

of this yield (using the procurement price) is the average gross

benefit per hectare in Col 4. The cost of fertilizer in Col 5

is taken from Table 1. The difference between Cals 4 and 5 is

the: average net benefit per ,hectare - net of fertil izer cost -'

in Col 6• Finally, Col 7 showing the averagebenefi t-cost rei. ti as

on a per hectare basis, is derived by dividing Col 4 by Col 5.

The numerical value of the benefit-cost ratio is the highest

for- the- small farmers (1 to l hectares) in Punjab, and is the

least for the large farmers (10 hectares and above). Among paddy

growers in Andhra Pradesh the largest. value of the benefit-cost

ratio is obtained on the medium and semi-medium group of farmers,

cultivating betw~en two and 10 hectares of land; the smallest value

of the rati 0 occurs for the group of small farmers. However,

the. differe.nce among: farmers: in terms: or the absol ute val ues: of

the- benefit-cost ratio. is so small that it would be: appropriate

to conclude that there is no difference in respe'ct of benefits

and cost. All farmers, regardless of size, are reaping equal

benefits from fertilizer use.

17 March 1981 BEST AVAILABLE COpy



TABLE 1 Fertilizer Application (in terms of nutrients)
per Fertilizer Hectare of HYV Wheat (irrigated)
in Punjab and Winter Paddy (irrigated) in Andhra
Pradesh

(in kg)

Size of Farms
(hectares)

Below 1

1 - 2

2.-4

4 - 10

10 &Above

All farms

Below 1

1 - 2

2 - 4

4 - 10

10 & Above

All fams'

91.3

74.8

79.0

70.2

79.1

77.2

89.1

93.3

75.6

76.0

78.0

ao.r

p

\·Jheat

22.0

23.9

24.5

27.2

33.4

27.4

Paddy

29.4

24.3

26.3

28.3

24.6

26:.T

K

1.7

0.8

1.7

1.3

1.0

1.3

4.9

3.5

3.2

6.3

3.6

Total cost
of nutri ents

(Rs)

517

462

484

486

543

496

555 ..

547

486

501

490

507

Notes: Price of N derived from urea: Rs 4.02/kg
Price of P derived from SSP: Rs 6.68/kg (averaged)
Price of K derived from MOP: Rs.1.90/kg(averaged)

Source: FAI, Fertilizer Statistics, 1979-80
NCAER,. Fertilizer Demand Study, Final Report, vol 9
Table 203: vallO, Table 47.

BEST AVAILABLE COpy



T~BLE 2

~STlMATED PE~-HECTARE AVERAGE BENEFlTS TO FARMS

IN DIFFERENT FA~M-SIZE GROUPS, PUNJAB, 1975-76

Estimated Yields of Wheat Average Avel'age Average Average.. Without With Increment Gross Fer't'j 1i zer' Net Benefit,.
Farm Size Fertilizer fertil i zer in Yields Benefit Cost Benefit Cost
(Hectares) (kg/ha) (kg/ha) (kg/ha) (Rs/ha) (Rs/ha) (Rs/ha) Ratio

1 2 3 4 5 6 7"-----_. _.-

Below 1 2326 41 57 1831 1923 517 1406 3.7?

1 - 2 2326 4011 1685 1769 462 1307 3.83

2 - 4 2326 4085 1759 1847 484 1363 3.82

4 - 10 2326 4069 1743 1830 4B6 1344 3.77

10 & above 2326 4061 1735 1822 5'13 1279 3.36

All farms 2326 4091 1765 1853 496 1357 3.74
--_._._-.-

Note: Price of wheat per qu;nt~l: Rs 105

BESTAVAILABLE COPY,



TABLE 3

ESHMATEO PER HECTA~E AVERAGE BENEFITS TO FARMS

I~ PI FFERENT FARM-SIZE GROUPS. NWHRA P~AOESH I 1975-76

Estimated Yields of Paddy Average Average Average Average
Without With . Increment Gross Fertil i zer Net !3enefit

~'~'Farm Si ze Fertilizer fertilizer in Yields Benefit Cost Benefit Cost
(Hectares) (kg/ha) (kg/ha) (kg/ha) (Rs/ha) (Rs/ha) (Rs/ha) Rati 0

1 2 3 4 5 6 7

Below 1 4306 6040 1735 1284 555 729 2.31

1 - 2 4306 5991 1685 1247 547 700 2.28

2 - 4 4306 5878 1572 1163 486 677 2.39

4 - 10 4306 5923 1617 1197 501 696 2.39

10 & Above 4306 5881 1575 1165 490 675 2.3B

All farms 4306 5927 1621 1199 50, 692 2.36

Note: Price of paddy per quintal: Rs 74

BEST AVAILABLE COpy
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