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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 1ife 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 establishment 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.



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 1979/80C 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
Indian 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 relationship". 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.



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

Oneother output indicator is that additional supply points
be established 1in the "lagging" 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, utilizing a U.S. con-
sultant, reviewed these study proposals with the MOA and decided that,
due to methodological deficiencies, the lack of ‘real need:for some
of the work proposed (See Production Credit and Fertilizer Consumption,
USAID/India, 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 "lagging" 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
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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 1ife 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 Tagging.

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 fertilizer-in 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, reduction in the prices of all fertilizer
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.



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 D 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 project objectives.
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 weather 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 mil]ion 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, performance would be comparable
to the high growth years in the late '70s'.

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 Tevel - 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.

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 Tines. 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 5,000 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 each manufacturer
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.

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 1ife 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 will 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 Tevel committees will

be constituted to effect this collaboration.

Logistics

Logistics play a 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.



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 "block
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.

Road Transport Subsidy

Inadequacy of railway wagons resulted in the use of more road
transport for fertilizer 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 rake 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.

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.

Operations Control

The operation of unloading, handling and clearance at the

ports and transportation of fertilizers from plants and

ports is being regularly monitored through a Control 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; 1imported 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.

Prices

The GOI increased the prices of fertilizers by about 38 percent in
June 1980 and by 18 percent in July 1981 because of: (ag 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.

AID Financed Fertilizer Imports

The following table indicates the status of fertilizer imported
under the AID Toan. A1l 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
following rabi 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 Tocated in each
sone. 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:1a:8/21/81
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FERTILIZERS PROCURED UNDER IFB No. MMIC/USAID/I dated Sept. 19, 1980
1/

Vessel Date of Port of Tonnage Supplier C & F Cost FOB ; Ageqts .
Name arrival discharge (MT) Cost Freight Total Cammission
DAP | ,
Point Susan Jan 26, 81 Bawbay 26,976.730 Phibro Asia 8,717,138.40 - - - 27,740.68
E. Rutledge Feb. 28,81 Bon‘bay‘ 4,870.816 Phibro Asia 1,590,102.24 - - - - 5,090.00
"Sam Houston: April 7,81 Madras 5,499.206 Phibro Asia 1,795,243.30 - - - 5,746.67
Stonewall Mar.16,81 Barbay 2,598.906 Phibro Asia 848,425.86 - - - 2,715.8¢€
Jackson :
Button Feb.18,81 Calcutta 7,064.728 Transammonia 2,471,807.03 - - - -
Gwinnett ;
Wiiliam Hooper Jan.26,81 Bambay 12,710.917 Transammonia 4,447,295.64 - - - -
Traveller Feb.16,81 Navalakhi 20,998.367 Agr. & Industrial - 4,230,960.97 3,083,610.19 7,314,571.16 5,249.59
Thomas Nelson Feb. 6,81 Marmagoa 10,497.777 Agr. & Industrial - 2,115,197.09 1,410,901.23 3,526,098.32 2,624.44
Columbia Feb.14,81 Cuddalore 20,935.3624 Inter ore - 4,281,072.26  3,346,098.97 ?7,627,171.23 5,233.84
la Maria Jan. 22,81 New Mangalore 18,188.480 Agricc 4,708,997.47 - - - -
Hickery Jan. 28,81 Rozi 22,964.302 Agrico 5,945,457.79 - - - -
Sea Pioneer Feb.21,81 Karwar 17,694,562 Agrico 4,581,122.10 - - - -
Pacific Trader Mar.3,81 Madras 7,060.910 Agrico 1,828,069.60 - - - -

1/ Agent Commission payments were not charged to AID loan funds.

* U.S. Flag Vessels

BEST AVAILARLE COFY




BEST AVAILABLE COFY

C & F $ 48,097,646.99

FOB '
with Freightl8,467,840.71
- 86,565,487, 70

Contd....
“Vessel Date of Port of Tonnage Supplier C & F Cost FOB Agents
Name arrival discharge (MT) ' Cost Freight Total Cammission
Eastern Mar.13,81 Kakinada 13,776.659  Agrico 3,566,777.02 . - - -
Friendship
. TOTAL 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 14967.350  Agrico 3,790,481.39 - - - -

TOTAL UREA 29,998.857 7,597,210.54 - - - -

' GRAND TOTAL 221,836.5794 48,097,646.99 10,627,230.32  7,840,610.39 18,467,840.71 54,401.08
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ANNEXUR.:—A

ILLUSTRATION FOR WORKING OUr EQUATED FREIGT (FOR
“MOVEMENT. TO. BLOCK EELD GTARI‘BRS) FOR PURPOSES
OF DEDUCTION AT  SOURCE,

1. Total cxpenditure on road
movement to block head- ’
quarters from menuficturcr = qi. df. rvil. + 2. d2. R+ _
I'M! ag per proposed
movement progremne

vhere ql = quentity(tonnes) moved over distance d1(im)

rl = rete(ls.per tome per km) of road freight for
distance 41

d1 = Distance betweon Railwey Station r1 and Block Bi.

20 Qwntitics, distanec and retes~
(Q) (@) . (r) ( A(xﬂn;im'b
quantity i stance Rate Rse qdr,
tonnecs Ka per
— . _%ome - Rs- e
“per Km,
1,000 20 0.50 L 10,000
-- - 500 . 50 0.30 — e, 5231“
. 100-- 100 0.25 “L/“‘ﬂ ~2,5
Total: 1,600 | . TP~ 20,000
3. Total cxpenditure for movement of = 50.000
1600 tomnes o -
*  Eqwted freight = Rs 20,000 %+ 1600 =
* . = Bs.12.50 p. ton.
be ggﬂif_i;g price (Urea) 2% ® Rs.1885 per tomne
54 Proposcd issue price for

= Ds. 1885 ~ 12.50 = 1872-50

block headquwerters movement per tonne

REST AVAILADLE COFY




6. ~ DMPROVEMENT OF THE SCIEME:

Delivery of fortilisers upto block hecadquarters is a now
experiment, The guidelines in t‘hc ‘fcrcgoing" pards~ ey not.cover
all sitwetions in all the Stotes, Tt is, thoreforc, dosirelle
for the State Govts. te roview the progress after the current
scason, i.c. Rti 1980-81, In the light of the actwl axpericnee
and achicvement,/the Ministry of Ag:icultﬁré for the improvement
- and implemantation of the sdicme, )

L the State Government mey forward their suggestion to

saoesace




GU]DELINES FOR ORCANISING DELIVERY OF FERIEISER
UPTO__ BLOCK HPAD QUA RI'ERS,

1. DTRDUCCION:

At present the indigenous. 1mb°rted faer'bi]iréérsy éfe delivered
by the renufacturers.and Pool handling ap’enCleS at rail heads. On the
~other hand, out of about 5,000 Hlocksin the cowntry; 2900 Hlocks are
not comnected by reil lines. I has resulted in (a) clustering of
fertilisers sle points in urban areas and at yail heads (b) imadeqwte
availability of fertilisers in the :erbe.mor and (c) 1ong distance
trevel by farmers to get fgrtll:.sers. ATl these factors have advex;ge
effect on the consumption of fertili‘s-érs in the hlocks, which are k'a't@Y '“
from the reil lines. In order to rectify the position, the Government
of  India have since decided that fertilisers will be delivered wpto -
- Hlock H@@Qu‘lrbers, Orders in these regard have already been 1ssued.

——— — s ——

2a BLOCIC.WIS“ SUPPLY PIAN:

21 Som after each Zonal Oonference, ’che State Go\re.mmw'bs
would develop their-own swpply plan for eadh district (to begin
with) and for each block (Wltimately), This supply plen would
clearly indicate the phasing of supplies from each menufacturer

as well ag from each of the pool fertilizer handling agenc:.es. In -
such an exercise, the location of sourses of supply, (both :_nd;genous
and imported), the lay of the road net-work, location of storege
godowns, reke umloading points, ete. would te taken into
consideration to arrive at the least cost swnly arrengement. Once
this plan is ready, it dhould be finalised in a tripartite
Conference of State Government officials, represemtatives of
mnufacturers and the podl handling agenciess and copies issued to
all concerned including the Tnputs Dlnmon(A.coples) Deparbmen'b of
Agmculture & Cooperation, _Government of India,

2.2 E might be clami‘;_ed that it ts'nob neceséiry' to disturb
the existing distribution and merketing arraﬁgemerrbs of the -
industry and to insist that eadn supilier mst take fertiliser to
each and every block of "b_he State, This will heve to be governed
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by the existing marketing set wp of each supnlier, the need for
improvement of the set uwp consistent with the retionalised
merketing zone concept, as-well as the cardinal principle of -
avoiding infructuous criss-cross movement of the s2me type of fert-
ilisers within the State. Tt is recognised that creation of such -
-.a rationdlised pattern would not be a one-ghot affair and By
have to be achieved in a phased mdnner over a period of time, In
some of the Southern States, cértaiin mnufacturers have already
a weli—developed system of either reaching fertilisers within -
the Hlocks or defraying the trensport expenses in lieu thereof.
In such c2ses,. the status quo mRy con‘binué,' ag no further
change in the system is reéILly requir’ed.. and the objective of
these guidelines already stands relised. lbwever, minimm
av“aila-bili'by (sbock) of fertilisers in each block with or withoub
rail oonnecﬁion, vwill have 'bo be ensured,

3. FEI{DILISE‘R RDT_‘ALL ourmrs m THEI BLOCKS

3.1 Tnn State chemme"rbs would identify the retailing
infrastructure for each bloo.k sepazately(l) for :_nsb:rbu“:.onal
agencies and (i1) for private dealers. Subject to the overall
policies of the State Government , the objective chould be that
the farmers should have access to distribution system, and the
retail outlet srould be as wmiformelly spread out in each block
ag is possible, consisterrt with the economic viatility criterion,

3.2 The blocks, wkere private retail net work has to be
strengthered, would .be identified and steps token in cooperdtion
vitn the Industry to establidh a retail net work, The State
Governments can help the fertiliser menuitcturers by identifying
suitable entrepreneurs willing to wmdertake input retailing work
in such arcas, FEffort diould be mrde to see that the retail net

work is fairly well-spread out in each pendhayet/rillage
Junsd.m-h.cn. in the block and that all the shons do not cluster
around the block headgwerters only.

2.3 Similarly, the tlocks with weak institubional retailing
:Lnﬁmsbmdtwe like, coonelﬁf'lves, Agro-Tndustries (bI")OIF"blons,

fa A—-l“‘f" FY
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ote. chould 2lso-te identified. It is necessary to find out the-
sources from whidh these bilocks are gett:mg their sup-lies.

Bsed on this: inforration, systerftic plan for strongbhenmb the
institutional retail- mf’re-sbmcture :iflould 'be drawn p @nd
implemented as early as n0331b1e. .

Lo TRANSPOR[' OF I’E‘.R[‘ILISE‘RS UPI‘O 'BL("'V ’I]AD QI}‘-BT_.RS'

Al
halel

REN

[P .1 ‘3« -

ﬁlstﬂ:butlonal Agencies =
Trensportation of fertnl:_sers to block ’ﬁeado'uarbers ey
take. place in one of the follow:.ng wﬁy‘s 2 B
(@) From i‘actory/gedown/norb to the blocks by road on J
(v). By Ia:.l(Blocks-»rake) from factory/port to pre~deter-
_ mined Dom'bs(s:l.ngle point dest:t.na'blon) and. from
| A these destination stations m d to. the blocks
either tbrough buffer godown or d:x.recbly to the
blocks,

. {e) B road from iactory'/port to 1oad:mg stations, by

reil (block rake) to single point destinations and
by road to block elther througfl puffer god.crm or
directly., ' :

(d)': By reil. in individwl wagens to d:x.fi‘emﬁ’c destinationsgte
(i)} wto Hlock headquarters. '
- (i1) short of._blook__he;adqwrters.

As regards(a) this movement is normally orgermised by-iw
enufacturers or nool handling agencies themselves..
However, the institutional agencies also take. delivery

by road ex~factory. This movement-is at present talking

'place' and ag such delivery ly this mode of trensportation
to the block is consistemt with the p_z‘oposea system, Hence,
no special arrengements arve required . ,

Ag for (b) and’ (c), trensportetion upto the single point
destinations is arrenged by ﬂze renufa cturers/pool
‘handling agencies at presen’c. E’Lu'tner trensportation by
road either through mte:medlate godown or d:\.recrbly to_
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the blocks is done either by the mamfacturers/nool
handling agencies or ty institutional agencies, like,lnrkfed
ete. Tt my not_be physically possible or feasitle for
the renufacturers/pool handling agencies to mnderteke road
trensportetion upto ‘Hlock Headquarters on their own,
Institutional agencies will have to perform this fimction
to the extent reéuired,, subject to agreed costs being

met Yy the mnufacturers/pool handling agencies.

Lol ks regards(d), the individwel reilwey wagons mey deliver
© the fertiliser either within the block or diort of the
- block. In the case of the former no road movement would -
be. involved on the nﬂnui‘dctwérs or pdol hand:l.:i_rlg" ag:-mciés
~ accownt-and therefore, no special dispensition for the -
meeting the road miledge expenses is required. However,
in oase the fertiliser has to be wiloaded at & reil-head
wich is away from the Hlock, some road movement would
be required, In this case, tae guidelines given in pare
7 N '1=3. would be relevan'b ’

LJ1.5 "Fmtlon of an egnzated i‘re:.gh+ zate for road Tzansmrb&‘olon .
Jo be mde rv2ken by the Iheuitubicnal agencies.

Ferb:.ln.sers will now be reached at the cost of the

- menufacburers/pool hendling agenc:.es, stc. on the tesis
of 'FOR block headgwerbers or any other pre—-dgbemned
1oca’cidn_, in lieu-of Hlock headquarters, in speci'a:llo'ises "

 againgt WFOR Iail-h%aci" as used fo:be the prectice so far,

It might happen in some” cases that the block headguarters
is incorveniently loated on/or it mey not have the
requisite infra structure and the logistical problems of
carrying fertiliser to the block headqwrter and then
distribubing it in the villages of the blocks ray be too
expensive and cumbersome. Instead, there mprketing
inﬁastmmtm'?e and network of road and transportation
system mAy be more convenient and economical from the
overall distribution point of view, In sudy cases, the
Agriculture Produckion Mormissioner of “the Skober my'ai‘bcr
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careful consideration declare such a place 2s the ‘nq_tional
block headquarter for purpose of fertiliser distribution. It
mst be added that the Covt. of Fdia expect this number to
be very m&l in each State, and all such cases, with f‘u]l
facts will be reporbed to the Gavt., of India. As explained’
in pare 3.1.3 above , the institutional agencies mey have to
play-a role in the road transportation of this mrteridl from
rail-heads/godowns, ete. to block headguarters. Norm1ly the
institutional agencies diould submit reimbursement cleims to
the Fertiliser Mnufacturers/Pool Fendling agemeies with -
respect to the fertlln.sers carried out by them from the. reil~
head te the. block headquarters. However, this system is
Likelz~q prove d:latory' and :Lm;ol'ves too muda of paper work,
Therefore , & simplified system has to be thought of where
institubional ao-encws can geft deduc'blon at source towards the
eqated freight, whidh they have to incur, while mking -
rayments for the purchase of fertilisers from the mnufacturers/
pool handling agencies, For work:mg out the equated freight
the follmnng procedure is pronosed

(1) Ascertain the trensportation rates prevalent w:.bh:m the
State for different .slabs of- distances- for trensportation
of different commodities on State Govt, accowunt, sud1 as,
food greins, suger, ctc.

(1) Vork out the quentities of fertilisers likely to be moved
in different slabg of distances from reil-heads to the
tlock headqrerters in different districts:

(1ii) MBsed on these, work out the total expanses on road
movement for each slab keceping in view the m@tes for
different . slabg of distance s;

(iv) Thus work out the total expénditum involved in moving
the fortilisers from rail-heads to block headquarters for
all the slabs and divide it by total quentity to be moved.

-This will give the avélage equated freight for the State -
for the fertiliser to be moved as explaimed in mra 3,3,3,
in illustretion is indictod in snmexurond
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This cquated freight reétc dould be discussed with the
menufacturers and the nool handling agmneies to sec if there
is scope for economy any waors; &nd an agreed figure dwouid be
decided, Tn case of an wnresolved difference of opinion, the
metter my be referred to the Ministry of Agriculture, who in
consultation with such agencics &s my be required, give:their
fi.nal decision which will be binding on beth the parties,

ana'bc Dea lc s

Manufacturers and Pool }hndllng Arcncics (except Food Corporetion
of Thdia) have their own dealers, The average equated trénsport
rete for delivery upto Hlock Head ﬂuartcr my be mitwlly deeided
by them, subject to the coiling r@tc to-be fixed by the State

- Government asg per pares 4,1.3 and 4.1 5. o Tn the case of

re2llottecs of the State Govermments in the private scotor
Ex Food  Corporation of. India, the methodology indicated in
paras 4, .3 and 4. ‘1.5 will apply. ' '

‘VIONI"O T(} ’W SUPFLY +-

In order to cnsure that fc tilisors arc delivered to thic block

- headquartors » it will be neccs’sazy for the State Governments,

to arrenge for close monitoring of the suply of fertilisers.

'.]110 items to be monitored are indicated bolow:~

(2) thethor the supply is according to the plan;

(b) If there is any deviation, the reacons for such deviations
My be ascertained,

(+) Corroctive action for the deviations ey be taken

(d) thother the institutional agencies are moving fertilisors
to blocks as per the agreed plan.

(a) If not, the roasons my be ascertained and the corrective
action my betakm,

(£) vhether menufacturers and pool" handling agengics arc -
taking adeqwte steps 4o strengtiion their distributicn not-

work in the interior,

(g) Vhother instituional agencies arc @lso taking adoqwtc steps
to improve the reotailing infrastructures in the blocks vhere
their distribution net work is weak, Periodical roports aboub

. about tho sup}_;ly my bec forwarded to the Ministry of
Lgriculture, ‘

- -
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'-"A. J. 8. Sodhi

Joint- Secretary(Inputs) T, 0 o s 185 /77-FA,/RI(Pt )
— Covernment of India
. a _ Ministry of Agriculture

Deptt, of Agri, & Cooperetion

New Delni, Dated. 29th Oct, 1980,
My Dear

The Government of India issued orders for delivery of
indigenous fertilisers vide Department of Chemicals and Fertiliser's
letter No.4(15)/80~FDA-I dated the 3rd July, 1980 wto Block head-
quarters by the indigenous fertiliser menuffcturers. Similer order
wa s issued for imported fertilisers vide Department of Agriculture's
letter No. 18-5/77~-B/RP,T" dated the 28th August, 1980, Ihad
discussed the proposed guidelines for immlementing these orders in
the last Zonal Conference with 2 view to effectively ensuring delivery
of fertilisers equitebly in all blocks of the cowntry irrespective
of the distance from ne2rest reil-head.

2. _ Yehave since had detailed discussions with the
-Department of Chemicals and Fertilisers, Fertiliser hdustry
- Coordinaticn Committee, Pertiliser Associztion of India and others.
In the 1lisht of these discussions and in thie Iight of suggestions
wliich emerged in the recenmt Zonal Conferences; we have formilated
the guidelines, whidh are sent herewith for your informetiomr and .
suitatle action. If you viswlise any serious problem in implementing
1:}ae aforesaid orders as per the guidelines, plexse let me know
immediately, Otherwise, the implementation of these guidelines will
be reviewed in the next series of Zomal Conferences in &nwery, 198%-

3. I heve no doubt. that. you will be-able o sp2re some time
personally to guide and ‘supervise the successful introduction of this
scheme whidh holds tha potentials of-ensuring equitable availability

of this critieal input in all.the blocks.of your- State;
With Kind regerds,

Yours sincerely,

© . (.78, Sohi)
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nowever, has been mainly

"anecdot 1" comprising impressicnistic or subjective accounts of field

and for maintaining an adequate supply to meet farmer's demand,

particularly the reguirvement of the smail fzrmers. Food ouiput can

indeed 271 critical dinouts) wouid therefoars carstrain cutpui and

imperfect though these
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1/ Trese ideas came %o ve stroncly articuiaiad fowards the close
of the sixties in the contex:t of the spread of the high yieiding
seed varieties. Sez, for instance, Clifien 2, Wharton, Jr.,
"The Green Revelutison: CTornucos andora’s Box?" Lgﬁgjgg
Affairs, fpril 192¢9,

2/ See, [. J. Singh, Sl Favaevs and the La in Scuth Asia,
World Bank Staf ing Feoae No. 3¢0, February 1879,

2/ For instance, Fran: ankel, India's Green Revoluticn:
Economic Gains and el Costs, Oxrovd University Fress,
Bembay 1971, Also, W. Ladejinskty, "The Graen Rsvelution in
Lajab: A Field Tvip?, Zeonowic and Poiiticas Weekly, June 23,
Rl
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wiuig thus be essential to engble the smaller Tarmers to gsot
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their due share of ferti

Understandably encugh, this line of defense.has not satisfied
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~
3
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(]
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sfzction is the

(I’

ritice fulliy. ©Ore reason for this dicsa

47/ This viewwas strongly articulated by tellor as eariy az 1569.
Cf. "If tha ‘rputs ere not available, the benzfits ére not
received. 1In a situation of scarcity, cultivators with small
holdings and with consequently less econemic, political and
social powar are least likely to obtair the inputs. This is
1ikely to prevail even if there are special programs for
small farmers. Under such circumstances the high yield var-
ietiaes can lead to further unnecessary ui‘eniwg 07 1ncome
dﬁsparitins Both from the pcint of view of accelevating
ovarall raies of pr*duc,10“ growth and from the point of

vigy of halocing the zmall cuitivater, the most useful weans
of dealing with this prehier is by making irputs atundantly
ava11uhxe. Yith an casy supply situstion cmall cultivatars
will normaliy obtain ampie supplies.” See, Statement of

John ¥. Meller in Symposium on Science and Foreign Felicy:
The Green Revolution {Proceedings before the Subcommittee

on National Security Policy and Scientific Developments of
the Commnittee on Foreign Affairs, House cf Representatives,
linety-first Congress, First Session, December 5, 1969.

U.S. Government Printing Prass, u,sh1rgtcn 1670).

Rerorting on a study of Yest Godavari, Andhra Pradesh, India,
G. PertnaSQra;hy observed,. "Inputs ware oftL1 in :Fcrt sunprv
Vihan this occurred, it was the tznants anc sma1| fzrmers who
went short." Ses, Internatioral Rics Research institute,
Changes in Rica Farming in Selected Areas of ;;14, Las Banos,
T375. See also, h. 5. Gaitl and S. S. Johl, Distribytion of
Fertilizers in Punjab, Punjab Agricultural Yniversizy, Ludhiana,
1973.

i {J'
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n2 concept ol ageily Suever, has sevor taen calisfacioriiy
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Efinead in t SUTEXT a7 vertiiizer use., Joncern3y, though

farmers in total f:rﬁilizér consumption would be'exceedingTy
small, The issues are invariably posed i a narrow “small-
ys-Targe farm" frameviork - one that completely disregards
the existence of farms that are peither Targe nor small.

To tezke uc =hs gquesiion £7 shares First. it szsems intuitively
cbvious that eguatity in this respact cannet be obtained when
farm sizes are unequal and the distributions of farms and
oparated lana by farm size are skewed in 0§EDSite direciions.

Fertilizer consumpticn on a half hectare ho

can never equal th2 consumption on a ten hectare helding.

:t seams reascnable to assume that Tariiitzar dce In any

given situation must have a relationship with the size of land
that is fertilized. Following this iine of reasoning furfher,
it would seem that the rationality of farmers implies that they
would each be trying toc ontimize the application of fertilizer

cumstances and that the rates of

under their parti

--l
("1

S
{3
-t

fertilizer application per unit of Tand would not vary greatly

"’J

with size o7 holding. 3Sincae the share of each group of Tarmer

in fertilizer consumntion is a onroduct of the rate of fartilizer

applied per uait of Tand and the Tana fertilizad, it may be
LY
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unit of Yend fthavh ctaers; sszoond, when fhe smallsr fammars

tend to use greater quantity of fertilizer than cothers in
order to maximize cutput from their limited land hoiding

b is, whan they tend to suostituts mors and mere fertilizer
for the unazvailable land). In sither situation, it is th
rate of fertiiizer application that seems to indicaterwhethgr
or not fertilizer use is eguitabls. In.the first situation,
both the rate ot fertilizer use and the share of consumption

wouid be divectiy lower on the smaller farms, while in the

-

‘Tatter, the shar2 wouid be indeterminats, ihough the rate of

—~——t
b

fertilizer use would be distinctly higher on the smaliar
farms. Stated this way, the equity concept beccmes more .
tractable, and certainly objectively verifiable in terms of

data.

The verification is, of course, easier said than done. No
study has so far been conducted specifically with the =quity
issues in view. Mostly, studies were undertaken in resgonse

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

estimates of fertilizer demand, or fertilizer use by crops,

e
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This review, based on the daita Trom two senarate studias, needs
te be viewed in this perspective. It is coﬁcernéd with the develcp-

ment of {(a) the distribution of fertilizer users that identifies

the distribution of
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fertilized land, wnrich shows how the area benefiting from fertilizer
is distributed among. dlffgreng groups of fertilizer users; and

{c) the.d1str1but1on of fertilizer consumption indicating the share

o7 each group of fertilizer users in the fotal fertilizer consumed.

It dces not claim to sa=ttle the issues, but it does marshail

available avidenss on ine directional terdzsacies urerlying the

*iven this Tocus of the review, several arzas of interest will remain
outside its purview. One of these is the interregional variations in
fertilizer consumption. There has been no substantive change in this
ragard since the Fertilizer Promotion Project Paper was developed in
15979, A scheme has besn initiated recently to subsidize transportation

r fertilizer 7o remote areds, but it is too =arly to evalute its impact.
Another area of interest left out of this paper is the relationship
between agricuitural cradit and fertilizer use. The exiens 1ve Titerature

on this subject was r="1e:e in ’Droduct1on Credit and Fertilizer Con-
sumption: A Review of Literature", USAEID/India, Se,tﬂmbe 1980. There
has been nc qualititative change in this area that would call for a
fresh look into the question
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unirrigated crops together in 1571-72, according o this siudy, 14.9
miliion holdings used urea and 4.9 miiiicn used ammonium suinnate.
the Ho1d1nns using ;uperphospnate mixed fertilizer and “"othar
fertilizers™ totalled respectively 2.5 mitlion, 3.7 million and 2.5
million. Similar information is available with regarc tc tne area
treated with each fertilizer and the quantity and tha value of such
fertil%zer. |
cven so, the distributioné we‘are interested in cannot be cerived
from thase data in a straight forward manner. Had the farmers
applying_different tynes of Tartilizers bsen mutuzliy exclusive -

that is, had =ach one bezn using only one Tertilizer - 3 simpl

(O

addition across fertilizer types and over Term sizes would have
yielded the distribution of fertilizer users by farm size. As

it is, the additivity principle is not strictly admissible, since
some farmers using urea; for instance, apply shperphosphate and/or

muriate of potash as well. A simple adéition across the types

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

(o]

(0

to double counting. The same pioblem exicts in regard to the

5/ iational Sample, Survey, "Fertitizer ice in Agricuiturai Holdings:

Area Under Crops and Use of fer;ii' er in Rurail Areas, NSS 26th
Round {July 1971 - Snptfm er 1972)," Sarvekshana, October 1978,

Y
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Casnite this srortcoming, bousver, “rne data rziating oo
aitrogancus and mirxea fertilissrs may ba otilized to derive
3 oneaniagiul profitz of Ffertilizer users. Indian formers
cencrally orever o uss nitrodencus Tartitizers and fao rely
: iyt o oohigobatic o : o T SR :
farmars, who wont 1o fervilizo Goaitn aitvouan, ard

-

Tikely to cderive all thoir rezuirement from one scurce {sdch
as urea) rather than from multipie scurces. In view of these
considerations, it seems reasonable to assume that holdings

usirg nitrogenous and mixed fertilizers are mituzlly e20ius

Ve

(2}

5 .
‘nca th
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w
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cr
&
.
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all fertilizzrs

prs
O
-t

cr

together accounted for more than 80 percent
consumed in 1971-72, this approach would seem to lead to a
clese approximation to a comprehensive profile of fertilizer
users and to the totality of fertilizer use.

Table 1 has been constructed {rom the data con all cropos,
irrigated and unirrigated, showing the number of nsldings using
nitrogenous.and mixed ferti]izers-(co]umn‘T), the area treated
with these fertilizers (column 3), the rate df application
per hectare (column 5) and the total quantity of these ferti-
1izers used (column 6). Each of thes2 items has been grouped
by size of holdings, of which there are five. Following
conventicnal usage in Indiz, holdings with Tess than a hectare
of land are taken here to be "marginal® holdings; thoze with

land between one and two hecteres. “"smail” holdings. Feliowing
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TABLE 1

USE OF NITROGENOUS AND MIXED FERTTLIZER:

AREA RATE OF APPLICATION AND QUANTITY USED, ALL IHDIA

ALL CROPS, 1971-72

NUMBER OF HOLDINGS,

Source: Sarvekshana, October 1978.

T B ] i
~ Number of Area '
! Holdings. | Fertilized ! )
v ' t using i with . Rate o¢
Size of Holdings fertilizers ? ! Fertilizers ! npn'l’i :u.
(hectares) (million) . Percent | (million ha) Percent . %
m o T B @ T
0-1i P os.8a0 a0 a0 12,62 1 1
S f ; ‘
1-2 6.015 2542 | 5.265 19.49 ! a3
) ' ?
2 - 4 | 4.808 Y gae ) 673 25.00 | S
) : 3 : !
4 - 10 " 3.208 1356 1 8148 3017 Ve
. ! ' -
10 & Above 666 2.8 1 3.422 267 ! 0
' ' o ] '
AUl Sizes | 23.654 0000 ! 27.008 ' q00.00 -
S ' S .

Note: "“Fertilizers" include urea, ammonium sulphate and mixed fartilizers.
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3.2 millicn respectivelys, whilz large ho dingé numbared about
.66 miilion. These estimates seem to settie &t least one issue:
- whether fewer small and marginal farmers would be the direct
beneficiaries of fertilizars. As these estimates indicate, thev
are certainly not fewsr in number and,reiative to cther groups
of farmers, they are the singlie largesi group ¢f farmers.direct]y
benefiting from ferti]fzer use. The parcentage distribution of
fertilizer users bv farm size is shown in col 2. About 37.4
percent of the usars were marginal while 25.4 percent were
small faimers and together they comprised ahoui €2.2 parcent
of.ai! fertilizer users. The larce, medium and semi-medium
farmers respectively formed 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; about 6.7

million and .71 miTlion hectares treated with fertilizers were

6/ Hereafter, in this section, w2 use “fertiiizer" to mean
nitrogenous and mixeda Tertilizer.
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Tne rates of application of Tertilizer are :hewn in col 2.
The marginal holdings led all other holdings in respect af the
quantity of tTertilizer used per unit of Tand (112.4 kg/ha ). |
he medium holdings ranked next with 1U2.2 k3/ha, There was
no significant difference in respect of th2 anplizaticn rate
among other holdings. This seems tc indicate that access
to fertilizer was open tb all groups of farmers irrespective
of size and that there was no significant barrier to the use

of fertilizer. The marginal farmers used greztar than the

]

average rate cf fertilizer per nectare possibly in order to
maximize total cutput from their small holdirgs.

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 million tons of fertilizers consumed, about 387 thousand
tons and 518 thousand tcns were used in marginal and small
holdings respectively. Large holdings used 236 thousand tons
while the semi-mecdiuim and the medium holdings respectively
used 664 thousand and 833 thousand tons. Percentage distri-

bution of fertilizer consumption is shown in 2ol 7. The grous
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also were taken intg account. At the same time, it siouid
nct be overlooked that the HSS study reléted to a period
when the High Yielding Varieties Program was at an =arly

“

stage; fertilizer use was still very Timited t0 & few
farmers and to a smail proporticn cf cultivated land. Some
deviation from the overé?1 patterns of distribution at 2
Tater beriod vihen the new technology hzs had time to cover
a2 significant part of thé cultivated lanc cannot therefore
be entirely ruled out. In the following section we turn to

i

examine a recenst survey of fertiiizer use carried 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 cultivator nouseholds in the country.

Some of the preliminary estimates relating to 1975-76 wers

utilized in the preparation ¢f the Fertilizer Promet: on .
BEST AVAILABLE COPY
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with the same degree of precision; these aggregate estimates,
aceardine to the renort, are subject fo a greatar margin of error.

However, the ratio estimates ¢f the study have gensra

{0

d

[y

precision, and the study recommends that these ratios ba appii

to appropriate ofticial records for the estimation of aggregates,
9/
cuch as fertilizer ccnsumption.

)

ztimates of the NCAER

Ly

In this section we shall use the ratio e
in conjunction with the Agricuitural census date on number of
operational holdings and operated area, o dgrive the aggregate
estimates of]gerti1izer-users, fertilized land and fertilizer -
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 Dsmand Study, Final Repcrt

9/ Interim Report, Volume 1

Yo7 The reference year Tor both the NCAER stucdy and the Agri-
cultural Census waz 1676-77. '
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by farm size and by states are shown in Table 2. Thessz percentages

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

Titeraturz on the green revolution. As the tabie incicates,

(&)

about 45 percent of all Indian farms, irrespective of sizz, use

- fertilizer. This is the overall axtent of fertilizer adoption.

11/ The Agricultural Census data includes institutionz! operators -
cooperative farms, state farms., trusts and corporations - and
the area operated by them whiie the NCAER study .dces not.

While the inclusion of institutionai ﬂperatorf may not make
much differance in the small categories of farms, it does
introduce an upward bias in the aggregaie estimate
large farms, particuiariy in regérd to land ferti
fartilizer consumec. This Timitation needs to be b
mind throughout tris sectinn.

12/ See, T. K. Roy 3nd H. Y. Siddigi, ’.-ru'::"ar se fﬁ India:

Role of Smaii and Marginal Farmers®, Mawrgin, ¥ol. 12, No. 4.

13/ Throughout this section we shall use tne terws: .arms, culti-

vator households and operationai hoidings {or simpiy holdings)

interchangeaiiy. ‘ :

14/ "“Fertilizer", in the NCAER data, refers to plant nutrients M,

P and K. In this section, therefsre, fertilizer data relate
to plant nutrients.

15/ The ratio betw2en the number of farms using a modern input (such

as high yielding varieties of seeds, or fertilizer) and the

total number cf farms is geneially taken to be the scoptIOn rate

for that input. See, Michael Schluter and John W. Melilor, "New

Seed Varicties and the Small Farm", Sconcmic and Political Weekly,

March 25, 1972. ?"1:0, Biplab Das Gupta, fhe New idrarian Tech-

nology and Incia, dcMillan, Delni, 1980, p. 225.

BEST AVAILABLE COPY



R i T e
4]
£
.3\} e s O N OV Oy sk Lo 00 00 < )
._l fo -
~— ..D,l::rc.:):/. .0 44308.85965
— O P~ WO WD W) <t Gt T OIS —
—
&y
Qo
>
Q
0 [ [T B N p N Aab) O I~ — L0 O < QW0
L e~ . . " - . - . o« } . . . -
L0 O N O joo COM I ~NOMmMmOQO |
o~ O 1O | OOV MmO NNWO
. i — == —
- njo
[N o QU|—
RN [ 8
[N e}
wad D 33
LR nlv
HE ) @
LD s
Lot ~= 0 7. nJ Ly .,..ui _D\J <3 ?_A».nJS 263492
L . — » -
1727 LI Q.\ruo..,;.ﬁ.irj 1.0Y 26351...—/1.498
M..m..v,w(\ [ N & Nt IUAT N p N ENN L0 [Nl NN U BaNILS il S i ¢ 0 T 0 BFer]
s o
(T8
[T
0
@ <y~ LS U I QWIS Wnc [ap] <t o<t~ 0 WU OVt O
1o - . . . . - - . - . . .
DO o L N R -/ :J Ly WO Nt We— O
aﬂ [ e I SRR Tl oW [Te] O MAIM=T MM
[4N 2t 1;_;11 m...u..;.. r:5 0 NGt - NN OWwo ooown
1 ?— . - . [ ] - . . . L]
N .,._‘fn._« _.l»._:,O <t 1IN<Tr—uU)MWOWNLWOOYLD
(SN S N SRS RIS TSR TS ] N <t T OIMat -0
- CHEQ D= IOV ()] e OO (N0 OD
P . . » ~ - . - . . . . - L] - . .
[ Lt AN L AR A IS | 0O OO Mm
re—r [N RN S S T U Y (s8] MO S
Qs
o
K o
) [V}
S o ()] K
I - = o] (%)
3] (Vo] Ko 3 Q
- 1 (e @ o v j o
! 1ad 10 - T L« o (o]
C {381 S T o +2 3 (™ [ o 1
e L e o - = o o— (1 oo
LT 2 — Q. e oM L
KA RN TP e Gt Pie] 43 2 4 3 ©
f RN <. — L S S e B U et

BEST AVAILABLE COPY

NCAER, Fertilizer Demand Study, Final Report

el



L e . - S R U 1 T
R IR CUHNCIART Y CLEAY TR 3o2xtent 0T ad Suinn
A AT ae Aared e e Ty R L L a. Yo 1 . - . - }
WS 2L ZoNENCTeRT TYOT ZULTAR Uo sTano, AL ong onG o7 the

-y e R AP I A - ; E N SR E N
lnectrum, showing the least adoptior, is Assam with barely

Funjab, where more than 95 percent of the cultivaters use

am S qereda P i“a P ry - YA ] =
HMEGRITUCE £©7 The adopwion rate are:  runjaon, netale,

Haryana, West Bencail, Gujarat and Andhra Pradesh. rfartilizer

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

These, ranked again in dascending order of magnitude of the
zdoption rate are: Rinar, lttar Pradesh, Maharashtra, Jammu
and Kashmir, Karnataka, Himachal Pradesh., Rajastnan, Crissz,
Madhya Pradesh and Assam.

The adoption rates also vary from one size-group of farms to
ancther. Taking the country as a wnole, the adopticn rates |
are about 37 percent among marginal holdings, 45 percent among
cmall holdings, £5 percent among both semi-medium and medium

he

L
i

noldings and about 33 psrcent 3mong large heidings. At

t

state level too, there is a wide variation in the percentage of
fertilizer users among different'categorieS'of farms. With
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 increaée in farmsize.

In the literature cn the green revoluticn, these varying
adoption rates have been the subject of extensive discussion.

Seldem however, 1T at all, have these rates nr percentages

”
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zacn size-category, is extracted frowm the Agriculiural Census of

1876-77. Column 2, showing the percantage of holdings using
fertilizer, is brought over from Table 2. The number of fertilizer
users in Column 3 is simply the product of Columns 1 and 2.

The percantages in Column 2 show that adopfion is positively
related to farm size. The percentage of marginal heldings using
fertilizer is the smallest (36.8 percent) while that of small
ho]dings is s1ight1y larger (44.8 percent)f t increases with
the rise in size of farms. In the largest size-group of farms,
the percentage of fertilizer users is E8.8 percent. Thess per-
centages tend to give the impression that fewer marginal and small
farmers use fefti]izer compared to large farmers. That this
impression is totally incorrect can be observed at cnce from the
data in Column 3. OF the 35 million fertilizer users 5n India,
about 16.4 million ara margina]Iand about 6.6 million are small
farmers; 6.4 million are semi-medium and 4.& miilicn are medium

operators. Large farmers using fertilizer total 1.4 million.

16/ W. J. Reichman, Use and Abuse of Statistics, Pelican, See
specially, Chapter 6: "The Persuasive Percentage".
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[y EH]
whether fewer small and marginal farmers would be the direct
beneficiaries of fertilizars. As these estimates indicate, they

are certainly not fewer in number and, relative o other groups

[

of farmers, they are the singie largest group of farmers directly
benefiting from fertilizer use. 7The percentage distribution of
fertilizer users by farm size is shown in ccl 2. About 27.4
percent of-the users were marginal while 25.4 parcent were
small faimers and together they comprised aboun £2.3 parcent
of a1l fertilizer users. The larce, mecdivm and cemi-medium
farmers respectively formed 2.8, 13.6 and 20.3 percent..

Calumn 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 holdfngs; about 6.7

million and 8.1 millicn hectares treated with fertilizers were

6/ Hereafter, in this section, w2 use "fertiiizer" to mean
nitrogencus and mixed Tertilizer.
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quantity of tTertilizer used per unit o (112,45 ka/na ).

The medium holdings ranked next with 102.2 kg/ha. There was

[

no signiticant difference in respect of the anpiicaticn rate
among other holdings. This seems te indicate that access
-to fertilizer was open to 211 groups of farmers irrespective
cf size and that there was no significant barrier to the use
of fertilizer. Ths marginal farmers usad greatar than the

average rate ¢f fertilizer per hectare possibiy in order to

’

maximize total sutput frem their small heoldings.

Quantity of fertilizers used in col 6 is the product of area
ferti]ized.(éo1 3) and rate of application (col 5). Of the
2.7 million tons of fertilizers consumed, about’387 thousand
tons and 518 thousand tons were used in mérginal and small
holdings respectively. Large holdings used 236-thousand tons
while the semi-medium and the medium holdings respectively
used 664 thousand and 833 thousand tons. Perce ntage distri-

bution of fertilizer consumption is shown in zol 7. The grouo
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iy uivierent 1T phosphare ard potassic fartilizers
also were faken intc account. At the ceme time, it shouid
nct be overlocked that the NSS study relatec to a pericd
when the High Yielding Varieties Program ‘was at an early
izar use was still very iimited to ¢ few
farmers and to a small proportion cf cultivated land. Soms
deviation from the overail patterns of distribution at 2
later period when the new technology has had time tc cover
a2 significant part of the cultivated lanc cannot therefore
be entirely ruled out. In the following section we turn to
examine a recent survey of fertiiizer use_carried out in
1676-77.

The NCAER Study

The National Council of Applied Economic Research (NCAER)
carried out a survey of fertilizer use over a period cof
two years - 1976-76 and 1976-77. The survey was based on
a sample of about 22,000 cultivator nouseholds in the country.
Some cf the preliminary estimatec relating to 1975-76 were

utilized in the preparation of the Fertilizer Prometion
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varieties) in =ach state. It was not dizignnd to estimate other

characteristics, sucn as the number of holdirngs or area operated,
with the same degree of precision; these aggregate estimates,
accarding to the repart, ers subject to é.greaier margin of error.
Hewsver, the ratio estimates ¢f the study heve ¢ensrally a areater
precision, and the siudy recdmmends4that these ratios b2 gpplied
to approprfate ofticial records for the estimation of aggregates,
. _ 9/ )
such as fertilizer consumption.
in this section we shall use the ratid aestimates of the NCAER
in conjunction with the Agricultural census Zzfto on number of
operational holdings and cperated area, to derive the aggregate
estimates of]gertiTizer users, fertilized land and fertilizer
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/ MNCAER, Fertilizer Cemand Study, Final Report

9/ Interim Raport, Volume ] ,
J9s The rererence year Tor both the NCAER stucdy and the Agri-
cultural Census wa% 1675-77.
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The dCRER zstimztes oT percentages of farms using Tertilizes

—~—

vy faym size and by states are shown in Table 2. These percentages

o

T
[ £

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

11teratura on the green revolution. As the tabie irdicates,

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

fertilizer. This is the overall axtent of fertilizer adoptio

i1/ The Agricuitural Census data includes institutionz! operators -
cooperative farms, state farms, trusts and corporations - and
the area operated by them whiie the NCAER study does not.
While the inclucsion of instituticnai operators may not make
much difference in the small caetegories of farms, it does
introduce an upward bias in the aggregate estimates for the
large farms, particularly in regard to land fertilizad and
fertilizer consumed. This Timitation reeds to be borne in
mind throuchout this section, :

12/ See, T. K. Roy and H. ¥. Siddigi, "Fertitizer Use in India:
Role of Smali and Marginal Farmers”, Margin, ¥oi. 12, No. 4.

Throughout this section we shall use the terms: Farms, culti-

vator households and operational hoidings {or simpiy holdings)

interchangeaidiy.

"Fertilizer", in the NCAER data, refers to plant nutrients N,

P and K. In this section, therefere, fertilizer data relate

to plant nutrients.

The ratio betwaen the number of farms using 2 wmodern input {such

as high jie]ding varieties of Ccud:. ov fTertilizer) and the

total number of farms is generally taken to be the zdoption rate

for that input. See, Michael anluLer and Jehn ¥. Mellor, ”Vew

I.....o l._.l
£

—
(1]
~

Seed Variciies and the Qwal] farm", Economic and Poiitical YWeekly,

March 25, 1972. 2lso0, ©iplab Das Supta, fhe New #ararian Tech-
nology and India, HcMi 1an, Deihi, 1980, p. 225.
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) Size cof Farms {Hectares) !
stata Selay 1-2 2-4 -4 10 & Abtcve A1l farms !
() L2) {3) - (4) 5) {6) ’

]

71.3 3s .4 36,0 58.7 186.0 95.3 !

7.8 95.4 84,6 166G.9 -- 8n.1 ?

£7.0 730 57,2 290.5 208 72,7 ?

SR 570 0 2 55 2 A58 ‘

. 1.7 gi.2  2].¢ 75, 007 €57 j

wiarad 53.2 530 57.4 71.5 75.3 65.90 _
indhra Pradesh 44,9 6.5 75.2 75.0 90.0G §2.2 !
271 India 35.8 4.8 55.3 55.4 558 5.7 i
3ihar 29.1 585.7 66.4 72.2 90.6 44,9 !
Jttar Pradesh ~30.0 44 .4 74.4 76.4 8.7 44.6 !
Jaharashtra 38.7 41.4 38.4 53.0 63.1 43.9 .|
Jammu & Kashmir £7.5 35.1 27.1 25.5 - 40.4 ;
{arnataka : 34.4 39.7 39.8 1.2 37.5 8.5 !
4imachail Pradesh 22.¢ 46.0 44.8 47 .6 100.0 25.8 ;
Rajasthan 13.8 17.6 36.5 34,3 28.4 26.4 !
Orissa 6.8 26.3 . 31.9 34.4 60.0 19.8 !
Madhya Pradesh 9.9 9.8 20.4 19.9 40.6 16.4 !
Assam 3.9 5.5 8.9 8.2 - 5.3 :

Source: NCAER, Fertilizer Demand Study, Final Report
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S percont of farms using fertilizas 3t the cther end is
Funjab, whesre more than 95 nercant of the cultivators use
Yartilizar. The adoption rates arz higher than the all-india
senrnge i feVen ftatal,  ivaced ranaes dezaraling Trder of

cne adoption veto are:  Punjab, Keraie,
Haryana, West Bengal, Gujarat and Andhra Pradech. Fertilizer
adoption rates are lower than the national average in tén states.
These, ranked again in descending order of magnitude of the
adoption rate are: PBihar, Uttar Pradesh, Maharashtra, Jdammu
and Kashmir, Xarnatzka, Himéchal Pradesh, Rajasthan, Qrissz,
Madhya. Pradesh and Assam.

The adoption rates also vary from ore size-group of férms to
ancther.  Taking the country as a whole, the adopticn rates

are about 37 percent among marginal holdings, 45 percent among

small holdings, 55 percent among both semi-medium and medium

1

noldings and about 53 percent among large holdings. At the

[8)

state level too, there is a wide variation in the percentage of
fertilizer users among different categories of farms. With
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 farmsize.

In the literature on the green ravolution, these varying
adoption rates have been the subject of extensive discussion.
Seldcm however, if at all, have these rates or percentagas

BEST AVAILABLE COPY
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[ - iy R N ., z in - .
Deen J7eweu % ovnz convext of tih: original data. Farcontaces car
semetimes he deceotive; sspecially when they are cerivad Frem

they tend to obscure significant

gach size-category, is extracted from the Zgriculiural Census of
1975-77, Column 2, showing the percentage of holdings using
fertilizer, is brought over from 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 marginal heldings using
fertilizer is the smallest (36.8 percent) while that of small
holdings is sTight1y.1arger (44.8 percent). It increases with
the risé in size of farms. In the largest size-group of farms,
the percentage of fertilizer users is 58.8 percent. Thesz per-

-

centages tend to give the impression that 7ewer marginai

o]

nd smali
Tfarmers, use fertilizer compared to 1argé farmers. That this
jmpression is totally incorrect can be observed at cnce from the
data in Column 3. Of the 35 million fertilizer usérs in India,
about 16.4 million are marginal and abeut 6.6 million are Sma11

farmers; 6.4 millien are semi-medium and 4.£ mijilion are medium

operators. Large farmers using fertilizer totail 1.4 million.

16/ W. J. Reichman, Use and Abuse of Statistics, Pelican, See
specially, Chapter 6: "The Persuasive Percentage”
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TABLE 3
PERCENTAGE DISTRIBUTIGH OF FERTILIZER USERS
BY FARM SIZE, ALL INDIA, 1973-77

! Number of Percentage Number of !
| Farm Size Holdings of holdings ‘Fertilizer Percentage |
g (hectares) (mil]%on) using fertilizer users (mjllion) distribution |
| (1] (2] (3) ) !
¥
' 941 £4,53 36.2 15.39 45.29 j

1-2 14.70 24,8 6.59 18.61
} 2-4 11.64 55.3 6.44 18.19

4-10 8.21 55.4 4.55 12.85

10 & Above 2.44 58.8 1.43 4.03

Total 81.52 45.2 35.40 100.00

Source: Col. 1. From Agricultural Census, 1976-77
Col. 2. From Table 1, this review
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Instead of.being Tewer, in fact, the marginal and sma11'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
Cclumn & repraesents, in effect, a transformation oFf the absolute
numbers of tertiiizer users in each size - class intc percentages
using a common base - that is, the total number of fertilizer
users in the country. The column shows that among all fertilizer
uSers; 46 percent are marginal, 19 percent are small, 18 percent
are sehi-médium, 13 percent are medium and only 4 percent are large
farmers {(See Chart I). - - - - - .
Statewise distributions 6f holdings by farm size are not available
- yeﬁ foﬁ'1976-77;r hence-the;percentage distfibution‘of fertilizer .
.users cannoﬁ be derived hefe for the states. Howeﬁer, 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
thé:a]T—India,dtstribution,Athe.margjna] and. the small farmers-
would. be the prédominant group of beneficiaries of fertilizer in
~ all states. The overall patfern of distribution of fertilizer
.users at the state level would be similar to the national level.

Turning now to the distribution of fertilized 1and 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 while those in Column 2 are from the NCAER
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CHART - |

Percent Number of farmers {Million)
100 % — 4.02 LARGE FARMERS 50 —
12,85 MEDIUM FARMERS
18.19 SEMI-MEDIUM FARMERS
40 |
75% L~
18.61 SMALL FARMERS E -
' !___' TOTAL NUMBER OF FARMERS
30 |
NUMBER OF FARMERS USING
FERTILIZER
50% L
wdbe29 MARGINAL FARMERS
20 |
16.39
25 %. p—
10—
6.44
i 4.55
2 B
i " 1:43
0.%
9'%.? -F-Z i 2.4-  4210:--10 & above

A S | , S B.

A.  PERCENTAGEDISTRIBUTION OF FERTILIZER USERS
(Source: Table 3, Column 4)

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

Interestingly, only 34 percent of the total cultivated area
receives some fertilizer; the rest of the land does not. About
2% percent of this fertilized land is cperated in small and marginal
units, 26 percent in large holdings and about 52 percent in semi-
medium and mediqm holdings. If cultivation of fertilized land
cdnstitutes an advantage, it appears to be neither in favor of the
: small and: the marginal groups of farmers, 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 borne out further by the data in Table 5,
which~showrtheldistribution'of‘ferti]izer-coﬁsumption by farm size.
Column 1 of this tab]e is extracted from -the NCAER study while Column
2 showing total fertilizer consumption is-derived as a product of
the rate of fertilizer per unit of Taﬁd (Column 1) and area
fertilized (Co1umn.3 of Table 4). The distribution of this fertilizer
consumption by farm size is shown in. Column 3. It will be observed.
) that_theiTarge~Fanners consume aboufTZT percent. of the total
fertiiizer;whereas 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

farmers.
BEST AVAILABLE COPY




TABLE 4
PERCEMTAGE DISTRIBUTION OF FERTILIZED
LAND BY FARM SIZE, ALL INDIA, 1976-77
! Area Percentage Area 1
| Farm Size Operated of area Fertilized Percentage {
' (nectares) (million ha) fertilized (mi11ion ha) Distribution ;
! : } (1) (2) (3) (4) .
0-1 17.50 31.3 5.48 9.77 ;
S 20.36 32.7 6.82 12.16 |
2 -4 32.36 36.1 11.68 20.22 |
4 -10 49.60 35.2 17.46 31.13 !
10 & Above 42.82 24,2 14.64 26.10 |
Total 163.14 4.4 56.08 100.00
Y _ . l
Source: Col. 1 from Agricultural Census, 1976-77
Col. 2 from NCAER study
TABLE 5 | R
PERCENTAGE DISTRIBUTION OF FERTILIZER é
'CONSUMPTION BY FARM SIZE, ALL INDIA, 1976-77 Wy
i e : | g-
| | ) I
Fertilizer . Total X
] input per Fertilizer %
Farm Size fertilized Consumption Percentage &
(hectares) hectare (kg) (000 tons) Distribution
~ (1) (2) (3)
0=-1 92.3 505.804 12.24
1-2 85.8 585.T56 T4.16
2 -4 80.1 935.568 22.64
4 - 10 71.1 1241.406 30.04
10 & Above 59.0 863.760 20.90
Total 76.4 4131.694 100.00
Source: Col. 1 from NCAER study —

Col. 2 is product of 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 marcinal
farmers use about 92 kg/ha of plant nutrients - N, P and X;

this rate deciines to 86 kg/ha in the group of small hoidings

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

and marginal farmers substitute a greater quantity pf‘ferti]izer
perunit of land fo compensate for their small size of holdings
and thu§ maximize their total output_ahd:tota] income from land.
Another conclusion follows from the data. Had,;here been any |
serious institutionally or socially generated prob]em.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
nutrients per unit of their fertilized land. It doeS'Seem'that.the
market for fertiTizer;, on the whole, and'despite‘possib1e11océ].
aberrations, has not been biasediagainst'the'small and marginal
farmers.

The distribution of fertilizer users, fertilized land and
fertilizer consumption (ail 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
fertiiized Tand suggests a relatively greater advantage to the

{‘
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CHART - I

Percent
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I DISTRIBUTION OF FERTILIZER USERS BY FARM SIZE
IT  DISTRIBUTION OF FERTILIZED LAND BY FARM SIZE

III  DISTRIBUTION OF FERTILIZER CONSUMPTION BY FARM SIZE
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middle groups of farms. The dfstribution of fertilizer consumption
is distinctly better than the distribution of fertilized land, lying
as it does above the distribution of fertilized land in the smaller
ranges of farm’size, and below the distribution.of fertilized land
in the upper reaches of farm size.

Thfs_conclusion is reinforced strongly when the cumulative
distributions of Tertilized land and fertilizer consumption ars
nlotted in a.Lorenz diagram against the distribution of fertilizer
users (Chart III). The qistribution of fertilizer consumption Ties
throughout above the distribution of fertilized land, and closer to
the diagonal line bf equality.

Concluding Observations

Comparing the distribution emerging out of the two studies in this
exercise, two points of dissimilarity deserve comment. First, in
the distribution of fertilized land derived from the NCAER/Census

data, land fertilized in the 1afge holdings is about three times as

BEST AVAILABLE COPY

Targe as that in mérgina1 holdings and more than doubie,the.fertilized
land in small holdings. This feature of the distribution is not
inconsistent with a_priori expecfations;. however, it is not in line
with the result derived earlier from the: NSS' Study. It seems Tikely that
-the operators of Targe holdings were initially élow (the NSS data)

to take to fert%Tizer<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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inciusion of instituticnal operators in Agricultural Census data.
The same upward bias has led to the secand point of difference
relating to the ferti]izer share accruing to the large vis-a-vis
the small/marginal operators.

Despite thié difference, the distribution patterns of fertilizer
consumption emerging from the two studies remain basically the same.
In the context of the small-vs-large farm debate, it is presumably
the combiﬁed 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~margina1 farmers together as a group,

then. its share in total fertilizer consumption is greater than

BEST AVAILABLE COPY

that of the large farms. True, the distribution is not symmetrical,
but*if is not négative]y skewed. either.

As observed earTier, 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-
medium farms -fanns that are:neither! small nor large. This.is;u.
-however, a conséquehcerof the: greater area fertilized by the
operators of medium and semi-medium holdings, rather than of a
higher rate of fertilizer application. In point 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

ferti]izer.for this purpose indicates the absence of significant

4

a
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social and institutional barriers to their access to fertilizer

markets.

Development literature suggests that the small farmers generally

apply greater quantity of labor input per unit of land in order
to maximize output from their tiny holdings. In effect, this
amounts to a substituticn of human labor with low opportunity
cost Yor a severely limited resource, that is, land. The
evidence marshalied here shows that given the availability of
a land substituting input, such as fertilizer, small farmers
use it intensively for the same reason.

‘The significance of'programs to adgment'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‘maximize»théirfoutput'and
income.. Under conditions of scarcity, it is geﬁeraT]y'the
%ma11 farmer who has to go without fertiiizer and suffer a
.reduction in income. Appropriately enough, a major objective'
of the Indian government's fertilizer policy is to bridge the
gap between doméstic.production and estimatevrequirement of
fertilizer through comﬁercfaT and/dr concessional imports.and
) to.maintain‘an*édequateasupp1yrat.a1T-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

po]fcy and the instruments adopted to attain the overall objectives |

‘\
~
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were outlined in the Fertilizer Promoticn Project Paper.

The conclusions emerging cut of this review may now be summarized
as follows: (i) The cperators of marginal.ho1dings form the
largest group of fertilizer users; the second largest group of
fertilizer users is that of small fTarmers. Taken together, the
~small and marginal farmers constitute about 65 percent ot all

e
t

fertiliz

r onstitute about

]

r

tn

rarca farmars using fertilizer

-

oW
|
(]

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

marginal holdings use fertilizer most intensively, that is, they
apply the largest quantitonf fertiiizer per unit of fertilized

- Tand. The rate of fertilizer use is.the.éecond highest in the
case of small farmers, while it is the lowest for operaters of
large holdings. (iii) The share of marginal farmers in total
fertilizer consumption is the least, while that of the small
farmers is the secand Towest. Taken singly, the shares of both
the sma11 aﬁd the marginal farms are smaller than the share
accrd%ng to the large farmers, but taking the small and the
marginal operators as a single group, its share in total fertilizer
consumption is Targer than that of thé operators of Targe holdings.
(iv) OF all farm'groups; théAmedium fanmersvconsume thé-]argést
proportﬁon-o%‘feftilizerf.together“with the semi-medium farms,
their share in total fertiTizer consumption is more than fifty

perceht.
ARD:B.Sen:1a:8/11/81
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ATTACHMENT 'D!

BENEFIT-COST ANALYSIS OF FERTILIZER USE

This review is concerned with a benefit- =

cest anaiysis of fertilizer uss on farms of different size.
The Indian Council of Agricultural Research (ICAR) initiated
a program in 1967-68 of Simple Fertilizer Trials (SFT) on
cultivators' fields in order to determine the fertilizer
requirement of the high- yielding crop varieties and to
compare the-performancé of these and.the local varieties
under different soil and agro-climatic conditions in the
country. With more than 15,000 exper1ments conducted
during T968-7T, the program yielded a large body of useful
data on fertilizer response._/ |

A study of the response data shows that the yield of the
same variety varies widely among different agro-climatic
zonesg/, it varies again from one nutrient to another and
from field to field within the:same;zone,fdepending upon
whether the field is irrigated or unirrigated. Given. this

wide diversity, it is not meaningfu1 to talk in terms of

1/ The data for this review are obtained from: The Indian
Statistical Institute, Optimum Requirement for Fertilizers
For The Fifth Plan Per1od New Delhi 1974.

2/ The ISI study divided the country into 57 agro-climatic
zones. 'Fie]d data are avajlable for different varieties
of wheat, maize, jowar, bajra, paddy, cotton, groundnut
and gram separate1y for irrigated, un1rr1gated and dryland
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, ail 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 are those which
have been in extensive use throughdut the seventies, and
indeed which are still popular with the farmers.
The.yield.responseélof the selected varieties to
different doses of N, P and K are shown im Charts I - III

separately. Since there is no significant,interaction

3/ The estimated response functions are as follows:

Wheat. (Kalyansona):
Y = 2326 + 23.030.N~ 0.085 N2 + 22.140.P - 0.199 P2 + 29.8Q0 K

- 0.425 K

Paddy (IR-8):

Y = 4306 + 13.170N - 0.028 N® + 32.440 P - 0.199 P% + 5. 532
+ 0.

where Y is yield per hectare, N is n1trogen P is phosphate
and K is potash
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effect in the dataéf the response of each nutrient would
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;7654 Qutput prices are
" procurement prfcés in forcé in 1975-76 while the nutrient

prices have been derived from averége fertilizer prices

{n thé same year.gf Table 1 shows the average quantity

of‘fertiliiér-(in terms. of nutrients) applied to wheat

and péddy in Puﬁjab and Andhra Pradesh respectively by

different groups of farmers per unit of land. The table
also shows the cost of fertilizer'applied per hectare on
different size-group of farms.

The next two tab]es*(z and. 3) show the estimated benefit-
cosf ratios for different'farms*Qrowing'wheat in Punjab and
paddy in Andhra Pradesh. In each table, column'1 shows
the yields at zero level of fertilizer app1ication,'derived'
from the respective response functions. Average yields

per hectare with fertilizer in column 2 are calculated

~

4/ See the ISI study
5/ NCAER, Fertilizer Demand Study, Final Report, vols

6/ FAI, Fertiljzer Statistics

L
£}
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in terms of the average use of fertilizer (from Table 1) and the

respective resbonse 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 aross

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

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

the average net benefit per hectare - net of fertilizer cost -

in Col 6. Finally, Col 7 showing the average benefit-cost ratios

~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 Z‘he;tareS) in Punjab, and is the

least for-ther1arge farmers'(lb héctares and above). Among paddy

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

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

cultivating between two and 10 hectares of land; the smallest value

of the=fatio.occurs for the group of small farmers. However, |

the difference among: farmers in: terms of the absolute values of

the:benéfit-cosf'ratio,is:so small that'if would beiahpropriate

to cénc]ude that there is no difference in respéCt'of'behefits

and‘cost. A1l farmers, regardless of si?e, 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 oiogilrggizs
(hectaras) i P K {2s)
Wheat
Below 1 91.3 22.0 1.7 517
1 -2 ' 74.8 23.9 0.8 - 462
2 -4 79.0 24.5 1.7 484
4-10 75.2 27.2 1.3 486
10 & Above 79.1 33.4 1.0 543
A1l farms 77.2 27.4 1.3 49
Paddy
Below 1 89.1 29.4 — 555
1.2 93.3 24.3 4.9 547
2 - 4 75.6 26.3 3.5 486
4 -10 76.0 28.3 3.2 501
10 & Above | 78.0 24.6 6.3 490
ATT farms 80.7  26.7 3.6 507

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: vol 10, Table 47.
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TABLE 2

ESTIMATED PER-HECTARE AVERAGE BENEFITS TO FARMS
IN DIFFERENT FARM-STZE GROUPS, PUNJAB, 1975-76

'Estimated'Yie1ds of Wheat ‘ Average Average

Average Average
., Without With Increment Gross Fertilizer Net Benefit
Farm Size Fertilizer Fertilizer 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 4157 183 1923 517 1406 3.72
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 486 1344 3.77
10 & above 2326 4061 1735 1822 513 1279 3.36
A1l farms 2326 " 4091 1765 1853 496 1357 3.74

Note: Price of wheat per quiptal: Rs 105
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TABLE 3

~ ESTIMATED PER HECTARE AVERAGE BENEFITS TO FARMS
IN DIFFERENT FARM-SIZE GROUPS, ANDHRA PRADESH, 1975-76

Estimated Yields of Paddy

Average Average Average Average
: Without With Increment Gross Fertilizer Net Benefit
“«Farm Size Fertilizer Fertilizer in Yields Benefit Cost Benefit Cost
(Hectares) (kg/ha) (kg/ha) (kg/ha) (Rs/ha) (Rs/ha) (Rs/ha) Ratio
. ] 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 ]]65 490 675 2.38
A1l farms 4306 5927 1621 1199 507 692 2.36

Note: Price of paddy per quintal: Rs 74
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