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Chapter IV 3

LOCATION OF FERTILISER FLANTS

In this chapter we would discuss the existing location
pattern of fertiliser plants in India, and would then proceed
to examine, with the help of & simple index, the locational
efficiency of these plants in respect of various sources of
their raw materials and varilous points of despatches of their

products. . .

Pattern of plant location

Location of existing fertiliser plants, types of products
manufactured, process of production adopted, raw meterials
or intérmediates used and sources of their supply are presented
in Appendix.Table 4.I. It should be noted here that the process
used for the manufacture of single superphosphate (SSP)
fertiliser is conventional. Phosphate rock is acidulated
with sulphuric acid for the manufacture of SSF\fertiliser.
Nitrogenous and NP/NPK complex fertiliser plants, of course,

use latest process technology.

A1l the nitrogenous fertiliser plants, which were establish-

ed until the end of 1960's, were located very near to the sources

of raw materisls. The production of smmoniumsulphate (AS)
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fertiliser at FACT, Alwaye in 1947, was based on wood charcoal
due ﬁ%jnon~availability of any other source of raw-material

in theineigbbouring areas. The production of fertiliser at
Sindri factory was based on coke which was available from

the coal mines in that area%‘It was decided to produce
fertiliser from Lignite at Neyveli factory, and from electro-
lysis of water proce%s ut Ngngal fertiliser,plént. Lignite

was available in large quantities at the lignite mines neaf
Neyveli, and electricity and water were available from Bhakhra
Nangel Dam. During early 1960's various petroleum refineries
were commissioned as & result of which, large quantities of
naphtha and associated gas wei available from there. As the
use of naphtha in the fertiliser plants received,prime impor-
tance, various fertiliser plants such as RCF Trombay, CFL Vizag,
GSFC Baroda, MFL Madras,‘etc.,were establ ished in the neigh-
bourhood or petroleum refineries. The Govermments feedstock
policies for fertiliser plants have also affected the loca-
tion of fertiliser plants. The switchover of feedstock policy )
from naphtha and fuel oll to natural gas and coal has changed

the location pattern of fertiliser plants.

Since large quantities of phosphoric acid or phosphate
rock and sulphur as well as potash are imported for the
production of complex fertilisers, almost all the complex

3

fertiliser plants were established near the ports. It is but
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natural that plants which produce fertilisers as by~products,

were also located near the sources of inputs.

Superbhosphate fertiliser plants also import sulphur and
phosphate rocke. Some manufacturers purchase sulphuric acid
from the local market ard import phosphate rock or get their
phosphate rock supplies from inﬂigenous sources. It can be
seen from the Appendix that majority of superphosphate factories

were also concentrated in the pori-based States only.

The availability of process technology also influences
the plant location. In fact, the location of a fertiliser
plant is detgrmined by the process %echnology. The presence of
raw-material deposits are of no usefif the technology to
process them is not develope@. Even if the technology is
available, the sources will not be exploited if processing
cost is higher than tk}e revenue from sale of the product. In
1976, with the modification of process technology-RCF, Trombay
sgcceeded in producing phosphoric acid from indigenous
phosphate rock, obtained from Udaipur (Rajasthan) mines.1
Formerly indigenous rock phosphate was considered to be un-
suitable for phospheric acid production. In 1979, following
RCF's lead, Hindustan Zinc Ltd., Debari also started menufacturing

phosphoric acid from Maton (Rajasthan) phosphate rock.

Agerwal, M.R. "Pechnicel Innovetions ami Their Application at
ROF Complex", Pertiliser News, May 1981, p.38.
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It is apparent from the above discussion that, majority
of the existing fertiliser plants in the country were located
very near to the sources of raw-materisls. Since fertilisers
are moved over longer distences, unier the prevailing systen
6f distribution, it is of great importance to examine how far
the existing locations of fertiliser plants are efficient in.
terms of their despatches to wvarious locations.‘While a trans-
por§ cost‘min;misat%on model has been attempted to obtain an
optimel pattern of despetches from various plants to various
locations of demand and is presented in Chapter VI, here it
might be igxerestihg to throw some light on the locational
efficiency—of these plants in respect of their sources of

raw materials and their despatches of fLinel produets to various

locations of demand.

Locational efficiency

1

The location of a firm or plant is governed by various
factors such as the availability of raw me terials, utilities,
labour, market for the products, cost of transportation, etc.
The regional disparity in the availability of raw materials
as well as in the demand for final products necessitates the
movement of factors and materials from one place to another.
The movement of faptors of production (labour and capital)
as well as of other goods (raw materials, intermediates and

finel products) ultimately manifests into cost of transportation.
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’

According to Weber, "there are two kinis of traunsport
costs. Transportation costs in the sense of.politicalreconomy
and the transportation costs as understood by the businessmen
paying for the shipment of goods. The former costs are total
amount of goods and labour that are absorbed in affecting such
a shipment and the latter costs are the monetary payment made
to those furnishing the transportation (rate or the price of
’cransportation)".2 Thus, the cost incurred on the factors of
productiﬁn - land, labour and capital - which are essential
foi' affecting transportetion business, is the real or econvmic
cost, while the freight paid.for such movement is the monetary
cost. Apparently, it is difficult to measure the real trans-
portation costs as we do not know the real cosi of each factor
in affecting such movement. Hence, &8 the second best approxi-
mation, one could still rely on the Ereight rates. Altermtively,
in a2 transport cost minimiaétion model, one could minimize
the distance, i.e., average lead of transportation as an

approximation to minimize the real cost of transportation.

The question of locational efficiency can be posed from two
angles. One is a normative approech, i.e., if & firm or plant is
going to‘be established, which would be the beét location for
its establ ishment. The second angle would be looking at already

Friedrich, C.J. : Hlfred Weber's Theory of the DLocation of
Industries, The University of Chicago Press, 1929, p.41.
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establ ished firms or plants fo find out whether they are
loeationaiiy efficient or not. In our context of the existing
fertiliser plants, the question of locational efficiency is
‘posed from the s)ecomi angle. There are already established
fertiliser plants, and we will examine whether locationally
they are efficient or not.

An :"anutwutput-cum-l inear programming approach is the
most comprehensive approach for deeling with the locational
problem as 1t takes into account the technological a8 well as
spatial interdependence of all the economic activities. However,
the approach is best suitable for the normative question.

Still one could work out, based on this approach, an ideal
location pattern and then compare it with the existing ones as

_ has been done by a number of ﬁu::ﬁola.zc'&a.3 But in our context,
looking to the nature of date availsble, it was considered
de‘sirable $0 use 2 simpler itechnique for examining the location-
al efficiency. This technique is based on Weber's meterial
inde;c.4 We would csll our index a "modified form of Weber's

materiel Index".

Henderson, J.M.,"The Efficiency of Coal Industry - An Applica=-
tion of Linesr Programmi ! Harvard University Press, Cambridge.
assa chusetts, 1958} Ma%éur, P.N. amd Hash:un, >.R., "A Model for
Optimum Location snd Flows", published in "Ecomumic Analysis

in Input-Output Framework", Vol.2, P.N. Mathur and P. Venkata-
ramaiah (ed.), Input-Output Research Asso ciation, Poonaj A.
Ghosh and A. Chakrabarti, "Programming and Integral Input-Qutput

Analysis, an Application to the Problem of Industrial Locatn.on
in India", Cambridge University Press, 1973« .

Gerald, J. Karaska, "The Partial Equilibrium Approach to Location
Theory - Graphic Solutionsy Published in "Locational Analysis
Tor Mamufacturing - & Selection of Readings", by Gerald J,
Karaske and David F. Braimball (ed.), The MIT Press, USA,1969,
PP.28~29.,




Weber's Material index and its modified form

‘The umateriel index, which Weber formulated for examining
the location of a plant is computed on the basis of Yideal
éeights“ for the raw materisls and the final product. The ideal

weight for the raw material is given by the formula s

Freight rate of one tomne Quant ity of raw material

of raw meterial x required for the produc-
Preight rate of one tonnue tion of one tomme of final -
of. final product product

The ideal weight for the final product is taken to be one.
The ratio of ideal weight of raw material to the ideal weight

© of final product gives us the 'Weber's material index'.

This index only states whe%her the location of & plant
should be raw material oriented or market oriented, depending
upon whether the value of the material iﬁdex is greater than
or less than one. It should be noted here that while computing
the Weber's material index, the ideal weights for labour and
other inputs such as utllities,etcs, can also be taken into
account, and these may influence the locgation of a firm signi-
ficwntly. "A location can be moved from the point of minimum
transportation costs fo a more favourable labour 1ocatién only
if the savings in the cost of labour, which this new place
makes possible, are larger than.the additional costs of

transportation which it involves.“5

Friedrich C.d., op.cit., P.103:



Howevér, in our context we are examininé\already esta-
blishedfplants and would like to know whether they are loca-
$iomally efficient or not. Weber's imlex does not answer this
gquestion directly, as it is based on & unit cost of transporta—
tion of raw material as well as finished products. There is yet
amother point and that is that, Weber's index presumes a single
raw material and a2 single output: Even if we are able to
consider a singlé and homogeﬁous ouéput, to produce that output
there would be many raw materials. Our problem is of the |
following type. Suppose there is a factory at location £,
producing one type of fertiliser and despatching it to location
d. This factory uses two raw materiels - one is obtained from
location a and the other is obtained from location'®. This

example can be presented disgrammetically as shown below :

Now we pose the following question: Suppose the fertiliser
was produced at 4 instead of f, using the same process and
the same sources of raw materials, i.e., a and b, Wﬁuld there
be a saving in the overall cost of trausportation? To answer

this question, we can do the following exercise. Suppose for
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producing a tomne of fertiliser, the coefficients of raw
materials are O, and C,jobtained from location a and location b
reépgctively. Then the cost of transportation involved in
producing the fertiliser at a4 is 3

| Cy Tag + Co Tyq
where T4 is the transport cost involved in transporting a
tonne of raw material from lpcatioqh to location 4. Tha is

similarly interpreted. -

We have to compare this cost against the existing cost.

The existing cost of transportation is 3

. Tgg ¥ O4Tap * Cofpg
where Teq is the dost of transporting one tonne of fertiliser

from location £ to 4.

Now we can define an index (I) of efficlency of existing
Jocations as
CiTag * CoTyd

I= -
Tea ¥ OqTgp * CoTpe

If this infex is more than one, then the existing location
is efficient. If this is less than one, then the location at
the point of demend would be more efficient. If the index is

just one, then both the situations are equally good.

A limitetion of this index is thut it ignores the movement
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of other inputs like labour, water, energy, etc. Alsc there is
T an assﬁmption that fertilisers are transported ffom a plant o
one ﬁbint in space, i.e., one focal point. That focal point,

in turn, might be distributing fertilisers over a whole region.

Thus the cost of intra-regionel movements are ignored.

There is yet another major limitation of this index. It
ignores the economieg of scale, ;f any. However, economies of
scale could be taken cere of separately by regrouping the
locations of demand in & way to make a fertiliser unit viable.

We asre not going into this issue for the moment.

Cong truction of material index

Since the data pertaining to input coefficients are
available only for a few existing fertiliser plants, we could
not construet the material indices for all the plants in the
country. Becouse the output of a plant is despatched to various
marketing regions, we have computed the mate;i*ial indices for
all the marketing regions, in order to examine the locational
efficiency of a particular fertiliser plant/with respect to
each marketing region. Each murketing region is represented

by & focal point, i.e., & town.

Sone of the fertiliser plants produce two or more ferti-
liser products. For each type of fertiliser product a different

meterial index is consiructed. While calculating the material
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index, we have taken into consideration the exist ing sources of
raw materlals, existing locations of fert:t_liser plants and a

given point, i.e., focal point in each oi‘ the marketing regions.

It should be moted here that, we have assumed thut, ferti-
lisers as well as raw materinls are despatched only by railways
and that too in wagon loads. These assumptions are made because
(i) over long distances, fer‘biliéer despatches are mede by
reilweys and (ii) the railways charge discriminating rates for
despatches made in wagon loads and non-wagon loads, i.e., smalls.
Raw material napht‘ha is of two types 3 (i) naphtha having
flashing point above 24.4°C ana (ii) naphtha having flaeshing
point below 24 4°C. The latter being more explosive, is charged
higher freight rate. Since we do not know which fertiliser plant
uses nephtha having flashing point above 24 4°C or below 24.4°C,
two material indices are constructed for each naphtha-using

fertiliser plant.

Indien Railways have classified fertilisers, raw materials
ard intermediate products into seven categories for charging
freight rates. This classification is shown in Table 4.1 and
the freight rates applicable for wagon loads of each class of
goods, for various distances, are given in Table 4.2.0n the
basis of these freight rates and input coefficients available

for a particular fertiliser plant (as given in Chapter III),

-



Peble 4.1 ¢ Railway general classification of fertilisers and g2
fer%iTiser ravy mneterisls for wagon 1cading4dur1ng

1076~7117 %o 19{9-80

General classification number

ho.  Article B i PR L
1. Ammonium chloride ; 45.0 4540 4540  45.0
2. Ammonium sulphate 45 40 45 .0 45.0 45,0
3. Ammonium sulphate nitrate 45.0  45.0 45,0  45.0
4. Calcium ammonium nitrate 45.0 45.0 45.0 45,0
5. (Ground) rock phosphate 45,0 4% .0 45 .0 45.0

Rock Phosphate 45 .0 4745 45.0 45.0

6. Manure mixture 45 .0 45,0 45,0 45.0
7+ Minerdl Phosphate 45 .0 45,0 45 .0 45,0
8. Muriate of Potash 45.0 45 .0 45.0 45.0
9. Gypsum: Powder broken 42,5 42,5 4540 45 .0

Modul es 425 425

10. Lime stone 42,5 42,5 425 42.5
11. Single superphosphate 45 .0 45 40 45 .0 45.0
12, Diammonium Phosphate 5245 52.5 52.5  52.5
13, lonoammonium phosphate 5245 52.5 5245 52.5
14, Urea _ 52 ¢5 5245 52.5 52+5

15. Ammonium Phosphate 5245 Y2 52.5 52.5

16 . Apmonium Nitrophosphate 5285 525 52.5 5245

17. NPK complex fertilisers 52.5 525 52.5 5245

18+ Zinc sulphate . 525 525 52.5 5245

19. Nitrophosphate 5245 525, 5245 5245

20. Triple superphosphate . 525 5245 525 52.5 -

21. Sulphate of Potash 5245 5245 5245 52.5

22+« Sulphur 5245 526 525 5245

23+ Furnace oil 62 S 62.5 62 .5 6245
24 « Naphtha: Flashing point at '

or above 24 4°C 625 625 6245 62.5
Flashing point below
24 4 °C 100.0 100.0 100.0 100.0

25. Fuel oil 110.0 110.0 110.0 110.0

26. Coal/soft coke 375 3745 3745 375
Hard coke ‘ 425 42.5 425 42.5

27« Sulphuric acid 100.0 100.0 100.0 100.0

28. Phosphoric ecid - 110,0  110.0  110.0 110.0

bource: Fertiliser Statistics, 1979-80, Fertiliser Association of
Inﬂiﬂ, New Daﬁl, EOI"'§34O
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Distence : 4 _ I u...mu&h_.u.moﬂowwn Material s/Inbernediate
(o) , T VST I5-ToT8= SIS0 T976= ,
100 14,40  14.40 14440 15.90  15.10 15.10 15,10 16,61 17.20 17,20 17.20 19,00 13465 13.65 1365 1€.50
200 21.10  21.10 21,10 23.30 22.20 22,20 22,20 2450 25.40 25,40 25.40 28,00 19,85 19.85 19.85 24,00
300 . 2740 27.40 2740 20,20 28.80 25,60 28.80 31.75 33:10 33,10 33.10  36.50 25.75 25.75 25.75 31.10
500 58.S0 38490  38.90  42.90 41,00 41,00 4100  45.30  47.10  47.10 4740 52,30 36,40  36.40 36040 4400
750 54.70 54.70 54.70  66.20 . 57.70  57.70 5T7.70 65.85 €6,10 66.7C 66,70 BO.T5 53.60 53,60 53,60 67.8%
1000 | B8.10 68.10  68.10 82.40  T71.30 T1.90 T1.90 87.00 83.2C 82,30 83420 100,70 66.60 66.60 66.60 84,30
1500 92,50 92,50 92.50 .11.95 97.70  97.70  97.70 118.35  113.50 113.50 113.50 137.35 90.30 90,30 40.30 114 .25
2000 11360 113.60 113.60 137.50 120,00 320.00 120,00 145.20 139.40 139.10 139.40 168.70 110.80 110.80 110.30 140.25
0L 130,10 130,10 130,10 7. 37,50 157.50 137.50 166.40 15,70 T72.7C 152.70 19% 25 126.75 126.75 126.75 170.40
45.0 52 6245
TYI6-1T 1977178 1976=19_1979-60 TI76=71 1917~/8 1978-19 1979-80 T476=77 1917~(8 _1976=19 1979-80
100 14,40 14.40  14.4D 15.30 15,10  1,.10  15.10  19.1% 18,10 18,10  18.10  £1.85 21.00 21,00  21.00  25.%5
200 21,10 21.10  21.,1v  26.80 22.20 22,20 22.,2C 28-20 26.70 26,70 264,70 32,20 31.30 31.30 31,530 37.05
300 27.40 27440 2740  34.75 28.80 23.80 28.B0 36.50 34475 24075 U735 42,00 40,05  40.85 40.85  49.35
500 38,90 38,90 33,90 43.35 41.00  41.00 41.00 52.10 43430 49.50 49,30  60.15 58.60 58.60 58.60 T0.80
750 54470  54.70 54,70 76415 57.70 5770 57.70 80.35 73.40  73.40 73.4U 92.90  B86.70 86.70 86.70 109.70
1000 65.10 68,10 60410 94.80 71.90 71.90 71.90 100.05 91,50  31.50 91,50 115.80 108,35 108.35 108.358 137.00
1500 32.50  92.50  82.50 120.75 97.70  97.70 97.70 136410  124.30 124.90 124.90 167.95 14735 147.25 147.35 I57.05
20u0 113.60 113.60 113.60 158.15 120,00 120.00 120,00 167.00 153.90 153.90 153.90 194.00 181.85 181.85 181.05 230.05
2500 130,10 136,10 130,10 181.10  137.50 137.50 137.50 191440  175.70 175.70 175,70 222.25 wom.am 208.45 203.45 263,70
1000
T9T6=TT7 1977-78 _1578=19_1919-60 TB=q _
10U 32,00 32.00 32,00  38.65 33450 33.50  3%3.50 40,50 '35.90  35.90  35.90 43,35
200 43430 42030 48,30 58.40 50.60 50.60 50.60 61.15. qmw.mo 52,90 52,90 63.90
300 - 6340  63.40 63.40 T6.60  66.C7  65.80 66,60 80.45 ' 69.50 69.50 69.50 83.95 |
500, 91.65 91.65 91,65 110,70 96.10 96410  96.10 116.05 100.50 100,50 100.50 121.40 |
750 136,50 136.50 136.50 172.70 14%.10 143,10 143.10 18110 149.85 149,85 149,85 189,60 !
1000 170,85 170.65 170,85 216.15 17920 179.20 179.20 226.75 187.45 187.45 18745 237.15 w
1500 254 .20 254,20 254,20 296,30 245.75 245.75 245.75 310.90 w¢m.wo 236.30 236.30 311.60 |
2000 288.65 28c.65 205,65 365.20 302.95 302.95 302.95 363.25  317.15 317,45 317./5 401.25 |
2500 351.20 331.20 331,20 419,00  347.60 347.60 347.60 439.80 364.00 364.00 364.00 460.50

Souree: Fertiliser Statistics,Fertiliser dsscciation of Inlia, Wew Uelhi.
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we heve computed the material indices for each préduct produced

by a plant, and for each marketing region served.

s For the purpose of computation,\we have grouped the States

%and Union Yerritories into 17 consuming regions. In each region
we have selected & point which is almost centrally located

and also connected with the railway station. Railway connected
points are selected since we allow the despatches of fertilisers
and raw materials only by railways, from the respeective sourcéa.
We call the destination point a 'focal point'. Hence, there

are 17 focel points in all the 17 marketing regions. States

ard Union Territories whicﬁ consume small quantities of
fertilisers are clubbed together with the neighbouring State.
HBarketing regilons and their respective focel points are shown
in Columns 1 and 2 of Table 4.3 to 4.6,

Anaelysis of results

Table 4.3 shows the material index of NBP/NPK fertilisers.
It is evident from this teble that the location of plant A
for NP grade 20-20-20 distribution is economical only for two
marketing regions, if raw material naphtha having flashing
point above (FPA) 24.4°C is used, and economical for four
merketing regions, if raphtha having flashing point below (FPE)
24 .4°C is used. For NPK grade 15-15-15 distribution, the
existing location is ineff%cient for all the marketing regions
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arxd it is feasible for only one marketing region if and only

if raphtha having FEB 24.4°C is to be used as raw material.

The 15$ation of plant B is efficient for all the marketing
regions to which it supplies ﬁertiliser 14~35=14 grade.
Similarly, plant C is efficiently located only for two marketing
regions from the view point of NPK 14-28«14 fertilisers distri~
bution, if raﬁ material naphtha having FPA 24 .4°C is used, and
is efficiently located for all but two of its merketing
regions, if naphtha having FPB 24.4°C is used. If fertiliser
17-17-17 grade is to be distributed from Plant C, then the
location is efficient for two marketing regions and is just
feasible for two of its other merketing regions as the material

index is 1.00 in their case.

Table 4.4 gives the material index of UAP ani DAP ferti-
lisers. Flants A and B produce and distribute UAP fertilisers
and Plaents C and D produce and distribute DAP fertilisers. The
location of plant A which manufactures UAP grade 28-28=0
fertiliser is efficient for all its marketing regions. The
location of Plant B which manufactures UAP grade 24~24-0
fgrtiliser is inefficient for all of its merketing regions, if
raw material rnaphtha having FPA 24.4°C is used, and is efficient
for all but one merketing regions, if raw-material nephtha

‘having FPB 24 .4°C is used.The location of Ylant C is efficient
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3 & 14
for all but one of 1its marketing regions and the loecation of
plant. D is efficient for all of its marketing regions.

Table 4.5 shows the materiael index of urea fertiliser
from seven different plants fo their/zespective markef ing
regions. Plant A 1s a newly commissioned fertiliser plant.
Since we do not know its marketing regions, its material
index is computed for all the marketing regions of the couptry,
Plant A is based on raw materiaml-coal, while all the other
plants use naphtha for the production of fertiliser urea. Since
substantial quentities (about 2,172 tonnes) of coal are
required for the production (one tomme) of fertiliser urea,
material index of urea from Flant & to majority of consuming
areas varies around 1.57 to 1.58 which means that, the transport
cost of raw materials is about 57% %o 58% higher than the
transport cost of fertiliser urea. Hence, this plant is effi=
cliently locaii.ed. The locations of plants B and C are inefficient
as the velve of material indices are less than one for all of’
their merketing regions. Plant D is efficiently located since,
it markets in its neigh’;)ouring areas only. Plant E is
efficiently located for all but ore of its marketing regions,
if paphtha having FPA 24.4°C is used and is efficiently located
for all of -its marketing regions, if naphtha having FPB 24 .4°C
is used for the memfacture of urea. Plant F is efficiently
located for only ﬁva of its wmarketing regions, if naphtha



i00 .

having FPA 24.4°C is used and is efficiemtly located for all
but two of its marketing regions, if naphthe having FPB 24 .4°C
ie veed. The location of plant G is inefficient for all of its
marketing regions, if naphtha having FPA 24.4°C is used and is
efficient for only one of iftsmarketing regions, if naphithe

having PIB 24 .4°C is used for the manufacture of urea.

Table 4.6 shows the material index for single super-
phosphate fertiliser. Lhe process used for the producetion of
single-superphosphate (SSP) fertiliser is comventional. About
0.60 tomnes of rock-phosphate is acidulated with about 0.36
tomes of sulphuric scid to produce one tomne of SSP. About
0.124 tonnes of sulphur is required for the production of 0.36
tonnes of sulphuric acid. In plants & and B sulphuric acid is
manufactured as a by-product. Since the freight cost of
transporting s;lphuric acid 1s substaential due tp extra .
costs incurred for haendling, speciml tankers for loading,etc.,
the material index for SSP fertiliser distributed from plaxrtsi
& ard B is quite high. Hence, the locationcsof plants A and B
dre efficient. Plant O's locaetion is efficient only for two
of its marketing regiomns. The locations of plants D, E, F; ¢, H
and I are inefficient for ell of their marketing regions. The
location of plant J is efficient only for one of its marketing
regilons end plant K's location is inefficient for all of its

¢

marketing regioums.
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Conclusion

On the pasis of the modified Weber's material index we
find thet the ‘locations of & mumber of ‘the existing ferti-
liser plants in the country, are inefficient from the point
of view of areas of their murkets. For some plants the
locat 1on is efficient only for a few of th§ir marketing
regions. Since the cost of transportation of raw material is
lower than the transportatioz; cost of fertiliser for meny
market ing regions, i';: would be advisable for the settlng up
of fertiliser plants in such areas which save the transporta-

tion cost substantially.
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