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FORM No. 57 I NTERNAT I ONAL DEVEL 
ASS OCIAT I ON · 

::NT I IN TERNAT IONAL BANK FOR 
RECONSTRUCT!pN AND DEVELOPMENT 

I NTERNATIONAL FINA~CE 

CORP ORATION 

OFFICE· ME!v\ORI I DUM 
DATE: J une 13, 1960 TO: Hr . I .. P.r~. Cargill 

/1 , ( 
FRO M : G:cegory Vo r:. ~f an.d Robert Picci otto J :__f/ 

SUBJECT: r~DIA - ~nding for_ Agric:.:u.ltur_£ 

1. This note :i.s compleme ntary to Nr. \vapenhans 1 memorandum to Files 
dated rt:1rch 25, 1968. It proposes a program of staff activity designed to 
increase the le re l of IDA lending for agricu1.tura l d'3veloprrrent in India . 
It does not deal with noTma1 supervision activities or Indus-type studies. 
It · assumes that current input financi:n.g may b e provided by IDA in connec-
tion w'i.th high priority proj ects. If implemented, 1-re estimate that the 
program could l ead t.o about $4CO million. worth of external financ ing 
s uppox· t for agriculture bet1--men nm.r and mid-1972 . You 1.rill recall that 
$260 million has been included under the he2.di ng of agriculture and 
l. rrigat ion in our five-year fo re cast o.f IDA opera tions. The balance of 
$140 million (if our project expectations materialize ) might come from 
alloca tions no1'l proposed for other activ :;.ties ( e.g . rail~v-ays ) --or, 
alterna tively, from parallel financing by interested consortium rr.er:1bers. 

2. 
stated: 

A. THE 1 EED FOE 1-~0ftE PI-~OJ.ECTS 

The ca e for more a gr:i.culturaJ. proje cts in India can be s:!.mply 

(a) I ndia :b~':l. s a. third of the popul<ltion and 30 percent of the 
cultivated area of I DA ' s J:ess developed country ,12rrber·ship .. 
Agri culture c~iginates half of India ' s dome &tic pro~uct , 
70 percent of its· employment and about. three-· fourths of' its 
e:x11orts.. By convrast, direct I BHD/IDA ltnd.ing fer 
a griculture i n India ( ~$61~ million ) amcunts :.o 6 pereent -of 
the Bank Crroup' s worldHide agricultural l.encj.ne:; and to 
4 pe:r cent . of 1 tB tc t a l lenc]j.ng to India ( Table 1). There 
hBs been no dj_r e ct l encli g to agrtcu.1ture by the Bank Group 
since 1962 . 

(b) Of co urse , Indian agriculture has been an indirect benE:~fif.!iary 
of Bank Group investments i n other sectors of the I nc1ian 
economy. TP...rough the industrial irr~ports program, manufac 
turers of f ertilizer , pesticidos , pumps and t:·Hctors h::nre 
s ecured supplies v.Jhich are es~~ential to nwet a e:rm·Iing 
fa rmers t demand for modern inputs . 1/ Tb.r ough the tran ... ,porta ·
tion J oc:m.s and ere eli ts, el·a:ii.e nts of a cas2.c' rail1,-ray ' ·nd rood 
i nfrastructure P..ave b een built and thi ~ is fa cili ta ting the 
gro,\'th o.f marke t-or:i.E:n te d fa rmir:g. Fir~a lly, Bank Group 
as s is t.:.:.nc e to the po~·re:r. s e ctor has hs 1pBd to meet a groxina 
tube-Hell ~ne :r gy demand npon Hhich much of, the country ' (' 
modern i:::riga tsd fa:rrniEg activi t y dep ... ,nds . Hm·Iever, the 
b enefits which t 1c~ .:.~g~ i cuJ.tUl' 2.1 sector h2.s d:.;ri vc d frcm such 
i n li.:.~e c t. aid a G·:-.1 , -rr1.cre C?en::::rc:J l1y , of tl:..o B~::i. k 1 s ~"' ole -J s 

]:/ I DA he s so fnr di:.:;b\:.L·sed m.:;::·r: than ~he .nillion t8 ag:cicult1.~ .. a1 in")Ut and 
t:r -.~~ c!:~<.Jl' ~r:.:!Y1 '..J.f\~c-:J, .,e:·ls .. 
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Consort.iuin ChaL~ an are difficult to trace, even though 
they arc subs ·,antia1., 

I 

(c) The staggering capital and ·foreign exchange requirements 
of India's agricultural sector 1~ill not be met without 
external supporto An estimate for annual foreign exchange 
outlo.ys of $hOO - $450 million, (including $310 million for 
fertilizers) r.-Jould be roughly consistent 1·1i th the original 
Draft Fourth Plan OlJ.tline (Table 2). Total capital require
Il}ents have been estimated at $1,400 million a year by 
;\·Jillem Holst, a consultant to the u.s. Preside..'l1t 1s Science 
Advisory Co1mni ttee on lJorld Food Problems. 

(d) There is a need to induce or accelerate change in domestic 
reso1~t'ce allocation, administration and attitudes within 
the sector. Past GOt policy (pre-196.5 ) vJas characterized 
bJr lor.-1 resource allocation and ambitious production targets 
for agriculture. Fortunately, the high priority of the 
sector is now being translated into increased availabiJ_i ty 
of modern inputs to the progressive farming sector. 1/ . But 
sustained prog-~ess 1·Jill require not only increased r'Gsource 
allocation to the sector, but also a closer interdependence 
of the current input, institutional and infrastructure 
requirements of Indian agriculture (particularly in the 
water field ) as v-1ell as more a11phasis on specific_ schemes 
to guide the resource allocation process~ This means more 
projects. 

3. In many ways, the present task of build..-Lng up a pipeline of pro-
jects in India ' s a&;l ... icul tural sector differs from the job 1·Jhich faced IDA 
in the early si:~ties v-1hen IDA t s "first generation 11 of agricultural projects 
1-1as conceived~ This 1-1as a felicitous t:i.1ne from the standpo-·_nt of IDA 
r esources. The Bank had not yet built the diverse staff strength and 
competence it nm-1 enjoys in the agricultural field. These elements , and 
t he haste with which the projects t-1e1 .. e put together, explain the "civil 
engineerinen orientation of IDA 1 s assistance. The irrigation znd drainage 
projects to wrri.ch IDA provided support are i mplemented b:l irrigation dep.:.:.rt~a 

ments rather than by departme_nts of agriculture on 1·1hich the major resporl-· 
s:i.bility for agricultural development rests. 

4. Recognition of the need for more and better IDA projects in 
India.ll agriculture is of course not neu. The two agricultural projects no-v1 
being appraised (Tarai Seeds and Pt.u."1jab/.Haryana Drainage) are the results of 
considerable efforts since 196h by the Projects Department, FAO and the India 
Division . Together, these ~vo projects may account for about~2 7 million 
·Horth of lendine. HoHever , their importance reaches far beyond their size 
or their direct production merits. The Tarai project would strengthen a 
crucial. component of the Ne't·J Agficultu:~::·al Strategy -- !ilodern seed production 

y The follm1ing documents set forth t e main elements of India's ne~·J 
agricultural policy: Report to the President o.f I BRD and ill A. on I ndia 's 
Economic Develo:_ !nent Effort, Volunes {Ito' f, October 1, l9b5, Indi an-
Econoinic Pol1c:y-· and tne Fourth Five-Y~ar Pl.:-;.n , Volm e II, Fay 2~i9b7. 

- -------··- ·---· . . - -c. J The t 't-JO economic reports dated October 13, 19o7, and April 25, 1968, 
revie· the reeent progress o.f t his policy~ 



and processing. The Punjab/Haryana i rrigation study 't·Jould integrate ground
watel ... utilization and surface system improve ,,ents -- particularly 1-1eak spots 
of current agricultural programs. Both.projects experiment with admi~~stra
tive concepts vJhich are relatively new to the sector. Ta-rai vlould be managed 
by an autono 1ous corpora te entity grouping farmers, a land-grant type college, 
and input distribution firms in the public and private sectors. The ·project 
would also bring a major commercial bank into agricultural lending . The 
Punjab/ Haryana project 1--rould provide expatriate consulting talent for an 
i nvestment-ori ented study in bvo states. 

5. Beyond Tarai Seeds and Punjab/Haryana, there are no agricultural 
projects in the pipeline . This results from a number of related factors: 
uncertainty as to IDA resources; inadequate project prepa~ation efforts by 
Indian authorities; differences in approach with respeci/p~ocurement 
practices and current input financing. But at least as important are the 
obstacles which result from the rules which seem to have governed IDA's 
r elationship uith GOI in matters of project design and selection. To these 
obstacles we now turn. 

B. PREREQUISITES FOR PROGRAM SUCCESS 

6. GOI ' s strategy in the aid game aims at maximizing the flow of non
project assistance from IDA both because of the special quality of IDA money 
and because of the ey.acting preparatory v.rork associated with project finance . 
Central to the strategy is · the assQ~ed inelasticity of total IpA assistance 
to India. The eame then consists in putting up relatively fev.r agricultural 
projects for finance. Furthermore, even the fe1'r proposals which are put 
fo n rard are more in the nature of requests for on-going programs rather 
than for specific investment projects . This strategy is effectively 
supported by rationing of information on alterrwtive investment opportunities, 
by obstruction of other Indian players 1 entry into the game and by an alloca
tion system of Central funds which leaves little incentive to indi·IJidual 
States to go thro-c.gh the rigors ( the Indians often use the term 1agony ') of 
pr oject preparation. 1/ The game is nearly over and successful, from the 
standpoint of the GOI-player , when the focus of the pro j ect debate can be 
shifted from basic sectoral issues to IDA ' s o-vm procedures , e . g . the channel 
for l ending , current input financing, procurement policy, etc . 

1. The behavior of the IDA player is more difficul t to define since 
we run a much less disciplined team than GOI and also because we play the 
game i n GOI 1s field, with teams originating from various divisions , depart
ments and sections of the Bank and FAO. One danger of IDA 1s approach to the 
gaii1e is a gro·Hing dichotomy between its economic and sectoral analysis and 
i ts project work . 

a.· The following pre-cond.i tions are necessary if the proposed program 
of staff. activi -Ly in the agricultural sector is to be effective : 

( a ) Substantial support forthcoming from the Central 3nd St.ate 
Governments in all phases of IDA 1s project design work; 

' (b ) Adequate head.quarters suppor t and leadership (involving the 
active participation of most sections of the Agricult ral 

I DA standards se8m especially severe to Indian administrators given 
India t s rather casual and i mr1recise appronch to pub]j.c investment 
budget~.ne; . 
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Division) during project design as ·Hell as during appra isal 
and supervisionj 

(c) Close co or dina t:i.on bet-~..reen IDA's economic work and projec t 
i dentification activities ; 

(d) Substantial utilization of the FAO/ Bank Program, ~IDP and 
consultants at the post-identification stage . 

9. Condition (a) is likely to obta in only if GOI understands that 
IDA plans to invest a stated minimum amount of its available funds in 
suitable agricultural projects identified by IDA. Under present operational 
ass umptions concern ing IDA replenishment , this would mean $260 million worth 
of agricultural lending over the nexti five year1 higher allocation to the 
sec tor 1A]OUld be provided if sui table opportunities for investment are 
developed. GOI should also be informed that IDA proposes to intensify its 
conta cts \-rith individual States during its project work . For this purpose, 
vle would expect ·working groups including State as -vrell as GOI officials to 
be organized to 1vork with IDA/FAO. 

10. Condition (b) implies tha t Ind.la will receive adequate priority 
in the wor}dng program of the Agriculture Division. A rather large portion 
a·f the manpo-vrer requirements which the Division ·~rould have to mt:!et would be 
for pre-appraisal activities . This is due not only ·to an empty pro j ect 
pipeline but also to the overwhe lming i mportance of coordinated project 
design in a COlk"ltry so vast and complex as Ind:i. a requiring ·continuity of 
staff attention. The first year ' s program of pre-appraisal activities 
should be agreed with the Agricultural Division as soon as possible. 

11. Condition (c) results from the substantial effort alr--:ady invested 
by I DA in agricultural policy assessment. Consortium reporti.ng in agri
culture should increasingly focus on a revievJ of the country's investment 
program and on ·t he identification of areas and actions deser' 1ng speci r:ll 
support 1ii thin these program.s. Clone liaison 'tvi th other external agencies 
(FAO, UNDP , AID) operating in India is crucial in this connection. Gi"'ren 
existing staff l imits in the Nevi Delhi Office, such a role l argely hinges on 
vrhether (as assumed above) adequate headquarters staff support is made 
available. 

12. Condition (d) is prompted by pust agricultural project experience 
in India which suggests that unless B3nk staff i s intimately involved in 
initial stages of proj ect design , subsequent efforts run the risk of being 
counter-proauctive . Hence, the role of FAO/ Ban.J::, UNDP and consultants has 
been deliberately geared to 'second stage ' design activities. 

C. INVESTr-f2:NT PHIORITIES 

13. Administrative vreaknesses i n India ( as in most developing countries ) 
constitute a ma j or constraint on agricultural development... 'fhese vJeaknesses 

· (divided authority , poor coordination, \-·leak manngemei"lt ) are wide ly r e cognized 
and there is moun tin~ farmE-r-based clamor for more effective supporting ser-· 
vic es to agriculture. The art of project design 't,Ji 11 largely consist in 
s e l ecting or building up institutional devices \,Jhich fj_ t local condi t.ions 
and offer the promise of c-atisfactor;f performance . As in the case of Tarai , 
I DA could assist. Ln.c.Li. a ~ f a r1 ing thr·J ugh a varie ty of ins titutions - including 
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agricultural universities, researcli institutions , industrial firms and com
mercial ba.n ~s. Indeed, diversification of the institutional s tructu .. :re at 
the ser-vice of agriculture should be on~ of t he criteria of our project lJo:ck . 

lh. Farm production gro1(Jth in India is dependent on increasing crop 
yields and the area under multiple cropping . In general , timely moisture 
supply rath•3r than adequate temperature is the bottleneck to plant grm.rth 
and, given the irregular and seasonal pattern of rainfall, intensive l and 
use calls for assured 1rJ"ater control through i rrigation. In many areas, past 

·irrigation policy hns failed to provide adequate water control on the farm 
for thy follo1ving reasons: ( a ) lack of adequate net~rmrks of t erminal 
channels and 

1
lack of adequate maintenance on major \-lorks; (b) absence of 

consolidation measures Hhere fragmented holdings prevail; (c) neglect of 
drainage works ; ( d ) surfa ce water systems overextended in relation to water 
requirements ; (e) groundwater exploitation poorly integrated vtith the 
surface water utilization; (f) system operation unadapted to crop require
ments; (g) Hater charges l eading to inefficient water use. 

15. Given the above , better use of existine irrigation assets through 
complementary agricultural programs should have high priority in IDA's 
investment program. The proposed program of staff activity Hould help 
identify such projects in 1'1adras , Andhra Pradesh and three or four other 
states . Integrated river basin development programming s 1ould be initiated. 
All these activities may require substantial support by consultants. 

·16. Untapped ground-vrater resources are substantial and their increasi:n~ 
use under private management is a!1 encouraging trend under the Ne~·T Agricultural 
Strategy. If accompanied by detailed hydrologic examination, ground-:rrater 
exploitation should have high priority in IDA 1 s pro gran:. This -v;ould require 
the design and O.tiera tion of e:xpanded ere eli t services to farm8rs and contractors 
as well as step-up of power transmission and connec tion programs. A tube1·1ell 
project is likely to emer·ge soon from the Punjab study. In addition, we 
propose that a new credi t scheme be developed f or promoting minor irrigation 
development and mechanization in Andhra Pradesh , Madras , Maharashtra , Gujarat 
and/or Nysore . 

17. The 1968 bumper rabi crop has brought to.the fore the need for 
a deli tiona l grain storage faci1i ties in surplus areas. But here again, IDA . 
should take a broad view of· the country's agricultural. markettng and pro
cessing structure before detailed project preparation is undertaken . Basic 
policy issues _, including the remo ·al of inter-state trade restrictions_, may 
have to be settled before IDA invests in t his sector. 

18. Huch of the i mpetus behind the devl Agricultural Strategy is the 
out come of foodgrains breeding and research. Yet, there are disturbing 
signs t hat production-oriented research programs are not rec~iving the 
support they deserve . Furthermore, the gap bet,~,. een research and extension 
at the Center and in most States leads to poor diffusion of agricultural 
innovation. Tne program of ID_ lending proposed here rrould back up s eed 
res earch in connection .,;-Ji th a multi-state seed production project. 
Strengt..'lening of the research-extensi.on link Hould be achieved through 
assistance to selected agrlcultnral tniversities~ 

19. The diffusion of the ne1v teclmology is crea ttng a rJ.slng demand 
for short, medium and long-term credit \·Thich the exis ting farm credit 
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structure i s ill equipped to handle . An i 1mnediate need is to develop neH 
pr oduct · on c.:edi t ar-rangements a dap-ted tq c n emerging pattern of input 
distr ibution where private dea l ers are becoming increasingly active. A 
further need is to strengthen the development l ending programs of 
nationally i1nportant financial boQtes such as the Agri cultural Refinance 
Corporation and its ne twork of Land 1'-brtgage and commercial banks . 

20. The Government ' s Ne~-v Agricultural Strategy has centered mainly 
on foodgrains production and, as a re sult, actions to promote cownercia l 
crop development ( such as tea, jute or oilseeds ) and livesto ck pr oduction 
(dairy and poultry ) have been neglected. The intelligence available to IDA 
on t-hes e i mportant areas of agriculture i s limited. The proposed program of 
activity makes provision for fact - finding missi ons in these sectors to lay 
the . basis for possible project activity by I DA . 

D. THE PROGRAM 

21. The proposed five-year staff activity program and the related 
proJ ect l ending forecast which it supports are set forth in ~rables 3 and h. 
The nanpo;.-rer estimated to be required relates both to economic and (pre
yello\v· cover ) project activities. It excludes coordinat ing and supportiri.g 
staff requirements ( e.g . I ndia Divlsion and Delhi Offi ce ) as well as s taff 
commi tments already made . On this basis , about 60 man-years 1,rould be 
required for the five-year program, i. e~ an annual requirement of 12 man-years 
on the avera.ge . Of this arrount, 32 man-years (i. e. about 6 - 7 man-years each 
year ) ~vot1ld come fr om the Bank a.lld the Ban c/ FAO Cooperative Pror;ram. This i s 
only 10 percent of the exis ting professional staff capacity of the division. -
The ba la11ce of the r equirements would be covered by consultants and illiDP , as 
folloHs (in man-years ): 

Project Identifieation (including 
economic work and sector analysis ) 

Feasibility Studies and Project 
Preparation 

Proje ct Appraisal 

Total, 5 years 

· .Annual Avera ge 

Bank and 
Bank/FAO 

lO.h 

10.9 

11.6 

32.h 

6.4 

Consultants 
and UNDP 

26.h 

26.4 

4.4 

Tota l 

lO.h 

37.3 

11.6 

59.3 

10.8 

22. The follm·Iine missions are propose d for the next few months: 

(a) Fourth Plan Revie·H· in Agriculture : This revie-tv should involve 
contacts at the St ate level and concentratEl on the ·Heak areas 
of t he Nevr Agri cul t1..rra1 Stra t.egy, i.e . research, credi t, 
1.-1ater , export crops and lives 0ock . In adcli tion to the NeH 
De l hi Office staff , participa.tion of an agro110mist anc!. a 
livestock specialist .,,rould. be desirable. Field 1·rork shov.ld 
start in A1 gust. . 
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(b) Credit Project: A fact-finding mission including a crec.Li. t 
specia-list., an engineer,. 'an agronomist and an economist is 
required to identify in broad outline a project to promote 
private minor irrigation and mechanization in selected Indian 
States. The mission should review the activities.and struc
ture of the Agricultural Refinance Corporation and other 
financial bodies active in agricultural lending, undertake a 
preliminary assessment of regional demand for irrigation and 
mechanization credit and build the frame1fork of further 
project preparation activity. Field work should start in 
Sep"iiember . 

(c) Irrigation: An irrigation reconnaisance team including a 
senior irrigation engineer, an agricultural economist and an 
agronomist should visit India around November to review 
possibilities for i~)roved planning and preparation of major 
i rrigation projects. The mission's objective ·Hould be to 
identify potentially useful studies and project preparation 
activities in the irrigation field. It would undertake a 
preliminary review of i nvestment possibilities in the Cauvery 
delta, in the Krishna-Godavari delta, as well as in other 
areas included in the Four~h Plan Outline list of major irriga
tion projects. It 1-1ould discus::> -vrl th · the Govern.ment the need 
for integrated basin development studies. Another mission 
lr-muld probably have to follow up the results of this 
reconnaissance early next year. 

(d) Fertilizer Program: The identificati on and preparation of a 
production scheme through private channels is proposed within 
the marketing area of the Tarai Seeds Project. Agronomists, 
credit specialists and marketing consul t--J.nts -vmuld be required 
for this a.ct,j.vi ty. Field ,,rork could start before the end of 
t he year. 

E. S UMM-\RY 

23. To sum up, direct IDA lending to Indian agr.iculture has heretofore 
been too small in relation to the needs of the sector, and its potential for 
productive investment under the Government 's New Agricultural Strategy. To 
foster development of an agricultural system in '\·rhich essential elements are 
adequately balanced and co or dina ted, investment in the follo1-Jing fields would 
have high priority: irrigation, groundwater development, research, output 
diversification, storage and farm credit. 1'Dre agricultural project activity 
would help guide the resource allocation process "YT1thin India. It Hould a1so 
give additional weight to IDA 1s 8conomic policy recommendations and lead to 
i mproved reporting on agricultural development to Consortium members. In the 
past, agricultural project activity has been hindered by lack of suitable 
projects, scarcity of IDA funds and the exclusion of fc:rtilizer imports as 
:?UCh from ID 1s operational scope because of IDA's r luct?nce to finance 
current i nputs . Budgeting of a minimum share of IDA funds for agricultural 
projects, intensification of IDA's contacts at t1c State l evel, better 
coordination of IDA and FJ'O staff' activities and reJ.axation of IDA 1s c:urrent 
i nput financing criteria are suggested for improved project vJOrk .. 



Table 1 

I 

IliDIA - AGRI Cill~TURE 

I BRD Loans and IDA Credits 

Original Principal 
Principal Amounts 

/.IBRD 
I Amount Disbursed 

I No. $ Million % $ Million _1_ 

1. Agriculture 1 10.0 0.9 7.2 0.7 

2. Industry & mining 14 408.5 )8.4 295.7 34.3 

). Transport 13 448.6 42.1 441.0 51.2 

4. Public utili ties 8 198.0 18.6 118.7 1).8 ---
Total IBRD 36 1,065.1 100.0 862.6 100.0 

IDA 

1. Agriculture 7 67.5 7.5 57.0 6.9 

2. Industry 4 415.0 46.1 392.1 47.5 

3. Transport 5 275.5 30.6 252.4 )0.5 

4. Public utili ties 6 14).0 _15.8 124.4 _].S.l 

Total IDA 22 901.0 100.0 825.9 100.0 

Total Agriculture 8 77.5 3.9 64.2 3.8 

Total IBRD & IDA 58 1,966.1 100.0 1,688.5 100.0 



Table 2 

INDIA - AGRIC'ULTURE 

Estimated Foreign Exchange Requirements1f 
($ Nillion ) 

Total 1968/69 1969/70 1970/71 1971/72 1972/73 --
Fertilizer 

Nitro gexi 985 234 228 198 175 150 
Phosphate 326 47 57 74 74 74 
P_otash 203 29 36 46 46 46 

1,514 )10 321 318 29S 270 

Pesticides 199 39 40 40 40 40 

Tractors 
CraVIler Tractors 59 23 12 8 8 8 
\fuee1 Tractors 110 27 23 20 20 20 
Power Tillers 118 16 21 27 27 27 

287 bb -gb. 5> » » 
Major Ir1~iga t~ on 23cY 46 46 46 46 46 

Jvlinor Irrigation 19 6 4 3 3 3 

Other Uses 65£/ 13 13 13 13 13 

Total 2,311 480 480 475 452 427 
----- _ ., __ --- - -- ---

1/ . Based on Appendix IV, Vol. II (Agricultural Policy in India) of the Bell 
}fission Report - Indian Economic Policy and the Fourth _Five-Year _ Pla:f2, 
Asia Department , l-ay 23 , 1967 . b.s a rough approximation, the r equire
ments of 1970/71 have been carried through the following t -r,.ro years, 
except f or nitrogen 1-ihere a gradual decline after 1970/71 i.s assumed. 
The ferti l izer price assumptions have been adjusted down-,;.;ards to take 
account of recent pri ce movements . 

Y Fourth Plan Outline assumpt ion. 

. 



Table 3 
Page I-

I NDIA - AGRICULTURE 

Indicative Projection of IDA Commitments 

($ Million) 

1968/ 69 1969/70 1970/71 1971/72 197~/73 Total 

1. Seed project I!/ 14 14 

2. Punjab/Haryana IV 14 ~ 

3. Fertilizer program.J/ 60 60 

4. Credit projec# 60 60 

5. Seed project II~/ 20 20 

6o Punjab Haryana II~/ 30 30 

7., Sone/ Shetrunji/ 71 Salandi/ Purna- 35 3) 

8. K~ishna Godavari~/ 25 25 

9. . 9/ Cauvery __ 15 15 

10. Grain storage101 30 30 

11. Punjab/Haryana III ll/ 35 35 

12. Export crop developmentl~/ 30 30 

13. Livestock developmen..Jl/ 25 25 

l4o Agricultural universj_t.iesl4/ _ 1.5 lc:J _2 

Total 28 60 JJ.O 105 105 40~ 

N.Bc. This list is for illustrative purposes only. Hany items could be deleted, othe rs 
could be added and the amo1J...."flts indicate d shou_1d be vie"\·red a~ rough orders of 
rnagni t ude . 

(Footnotes on next page) 
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1/ 

§_/ 

The project cost is est; mated at $27 JTLi..llion in the application ( of 
which $18 million is clasRified as investment). 

The project cost including the study is estimated at $21 million 
( appraisal mission ' s back-to-office report) . 

A sche~e to provide fertilizer cradi..t to farmers in selected Indian 
states through input dealers, commercial banks and other private enti
ties. According to the Fertilizer Association Credit Comrni ttee, US$50-60 
rirl.llion -vrould represent one-fifth of the fertilizer credit requirements 
of farmers to be met in 1969- 70 by sources other than co-ops. The IDA 
scheme ~~'Ould concentrate on North India where Terai 'seed is expected 
to be marketed. 

A scheme to provide eclium- and long-term credit to farmers of selected 
I ndian states for grounch·mter development and mechanization. The scheme 
W'Ould also provide for ground-vrater surveys, po~v·er transmission facilities 
and contractors 1 credit. The borrow·er ·Hould be the Agricu..l t.ural Refinance 
Corporation. The funds vJ"ould be channelled through selected Land-Mortgage 
Banks and commercial ban rs . The following states, 1-Jhere Land-Hortgage 
B.anks are already active, vJ·ould be covered by the scheme : Andhra 
Pradesh, Ivladras, r1aharashtra 5 Gujarat and Hysore . 

A ffi30 million project for development of 50,000 acres of seed production 
land in selected are ~ s of Punjab, Naharashtra, Hadras and .Anclhra Pradesh. 
The project v.rould include provision for· seed processing facilit.ies and 
s upport of related research activities. 

A $L~5 m.illion ground~v-ater development project to finance approximately 
20,000 private tubev.rells in Punjab and Haryana over a four-year period. 
This liould benefit approx.ima t ely 300,000 acres, at a cost of US$150 
per acre. 

One or more "follm.J·-up 11 projects designed to strengthen agricultural 
development programs 1vi thin the c ommand areas of existing IDA-finance d 
s chemes . 

This amotmt i s based on a preliminary cost estimate of $38 million for 
a drainage and flood control project prepared by the Andhra Pradesh F1JO 
depart!.lent for tl}e Koller·, basin and adjoiillng areas of the Krishna-

. Godavari delta. Nore detailed studies are likely to be r qui red to 
make economic use of' existing infra-structure ~nd available groundt.·rater . 

This amollllt is based on a preliminary cost estimate of $23 rrd.llion for a 
scheme prepared by a Hacras Go"\1-ernment official. A UlffiP survey is proposed 
for the area. A deli tional studies to integrate surface ~J-ater system re
habilitation -vJi th g:-ounc[.,.;-ater utilization are likely to be requ.:i.redo 

(continued on next page) 
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10/ 
; -

11/ 

A project designed to increase grain storage capacity in selected 
surplus areas (0 .6-0.7 million tons of storage at $100 a ton)o 

An integrated surface vratf?r system rehabili tation-cum-groundvmter 
development project in Punjab and Haryana covering 600,000 acres at 
a cost of $100 per acre. 

12/ Support of export-oriented crop production programs (jute, tea, oil
seeds , tobacco, etco ). This might include plantation schemes o~ small 
holder development projects. 

13/ Support of daj.ry and poultry schemes o 

ll.~/ Support of research, extension and education programs of selected 
agricultural uni versi ties. 



Table 4 

I NDIA - AGRICULTURE 

Tentatj_ve Program of - ~ctivi_lli s and Rel n"t_9.sL..if- .power Roquir~ents!/ 

Man-Months* Suggested Mis sion 
'l'ype 

Ex:pectod 
Period A AE E FA Total Sources 

Fourth Plan Revie"l'l - ,0gricul ture ~anomie July-Bee . ! 68 4 4 p 

Consortium Reportin~ Economic 1969 . t t p 
Consortium Reportin~ · »Jonomic 1970 ~ 
Consortium Reportin Economic 1971 4 4 p 
Consortium Reportin~/ Economic 1972 4 4 p 
Consortium Reportin~/ Economic 1973 4 4 p 
Fertilizer Program - State Plan Review pp Ssp • Dec • 1 68 6 6 12 PE 
Fertilizer Program5j 

Organization2/ pp J e.n.-Mnr . 169 t 6 10 ~EPC,PE 
Fertilizer Progra~ PA Mar. -Jun. 1 69 3 3 10 
Credit Proj ec t

51 
PI July-D6o. 168 1 2 2 1 6 PS,PC or 

Credit Projec3 pp Mar 1 6941ar 11J 3 5 4 3 15 PC,Ec,FB 
Credit Project.Zf PA Mar . - J un . 170 4 4 3 12 PC 
Seed Proj ect II PI. J an .-Jun. 169 1 1 PG 
Seed Proj ec t II~; PP J an.-Jun . 170 3 4 3 3 13 PG,FB 
Seed Project II- PA Oct.-Dec . 170 3 4 2 2 11 PG 
Punjab-Haryana I~ pp J an .-Feb . 170 1 2 2 5 PI,PS 
Punjab-Haryana II- PA Har .-Ju1·1. 170 3 4 4 11 PI 
Sone/Shetrunji/Salandi/Purn~41 PI J an.-Fcb. 169 4 5 4 13 PI,D,Ec 
Sone/Shetr~ji/Salandi/Purna ~ pp Jun 1 69-Jun 1~ 48 24 24 96 C or U 
s~~e/Shetrunji/S~&~di/Purn~ PA J un .-Aue. 171 4 5 4 4 17 p 
Krishna Godavari PI July-Dac. 1 68 1 2 1 4 D,PS,PI 
Krishna Godavar~/ pp J un 1 69- Jun '11 40 24 24 96 C or U 
Krishna 9odavar i p J un . - ug . 171 3 4 3 10 p 
Cauveryt; PI July-Dac . 168 1 2 1 4 PS,PI 
Oauver~~ PI Sep . -Dec. 170 1 2 1 4 PS,PI 
Cauvery~ pp J an.-Jun. 171 6 6 6 18 PI,C,FB 
Cau-very- PA Jlm.- u3. 171 3 4 3 10 PI 
Grain Storag~/ PI Jun.-Ju.ly 1 69 1 2 1 !~ PS,PG 

· Grain Stor agt pp J an 1 70-Doc '7.1. 24 24 24 72 c,u 
Grain Storag I PA Mar I 71-Jnn m 3 4 3 10 PG 

· Punjab-Haryana II~; PI J pn.-Mar. 1 71 1 2 l 4 PS,PI 
Plmjab-Haryana III.2 PA Har .-Jun. 172 3 4 3 10 PI 

Ec 

- Export Crop Development I 
Export Crop Developmen~ 

PI J an . - Jun. 169 3 4 7 PE,Ec or I•'B 
pp Mar 1 71-Mnr '72 4 4 4 12 PG, FB 

Export Crop Development.:/ PA Jul .-s~p . 172 3 4 3 10 PG, PC 
Livestock Development

51 PI Jun .-D~ . 1 69 3 4 7 PC,FB 
Livestock Developmen~ pp Mar 1 7l~Ha.r '72 4 4 4 12 PC_, FB 
Livestock Development2/ PA Jul.-Sep. 172 3 4 36/ 

10 PC 
Agricultural Univorsities PI J an . - Har . 170 

fi G (· 9 E,PE,UE 
Agricultural Universitie~~ pp Jul 1 71-Jul rt2 12 E,UE 
Agricultural Universitie~ PA Jul I 72-Sep '72_1. _1 ..2 _2 E 

Total: 234 !!U 124 49 22!1 
Of -which: (Consultants and UNDP 121 71 72 264 

( 
(Bank and FAO/Bank 113 116 52 49 330 

1/ This do es not include- supervis1on activities except thoss l ikely to l ead to nar1 apprai sal 
- activity. It excludes manpower r esour ces alresdy committed. It also excludes supporting 

field and hea<!quarters staff r equirements ( e . g., Delhi Office·, Indiel Division, etc .). 
£../ A mission to revimo~ the progres of a study. 
3/ A "reappra i sal" mission . 
4/ A mission to establish terms of refera~ce for a study; 
~/ Scope !l!ld ti.ll'lin.g dependent on the results of a prior miss ion. 
b/ Education specialist. * CXl the basis of 10 worki.ne man-months per man-year . 

R?mencla ture: 

A Agriculturic t E }~ej ects Depart.- PS Studi<Ja Section 
AE .Agricultural Economist Frluc. Division PC C11 od:t t/Li vostock 
E "&1eineer F IFC Section 
FA Financ ial Analyst or p Projects Depart.- PG GBn . Agricul tu.rE' 

Credit Specialist Agri.Division Section 
F_,c Econorrli.ca Depart . u UNDP Progr am 
PE F.conomic Sect. ion UE UNESCO 
PI lrriea tion Section F13 }~0/IBRD Program 

c Consultan t 
·-

Pt Project Ide..L"1ti-
flcation 

pp Project Preparation 
PA Project Appraisal 
p t• a) Proje.::t. · e:cvis-.i.on 

. . 
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Files August 30, 1968 

R. Picciotto 

INDIA - Agricultural Situation 

1. The final unrevised estimate 1/ of the 1967/68 record foodgrains 
harvest is 95.6 million tons. (Tables 1 and 2). According to this 
estimate, wheat, barley and maize would have exceeded the previous 
1964/65 high by more than one third, implying an annual growth in the 
intervening period of 10 per cent or more. Bajra would also have per
formed well with an output 15 per cent above the 1964/65 level, equivalent 
to an annual growth of 4. 7 per cent. Jowar, on the other hand, would 
only be 4 per cent above the 1964/65 level while, at the bottom of the 
scale, rice would have scored 1.1 million tons below 1964/65 output. 

2. A 95.6 mi1lion ton crop would only imply a 2.6 per cent annual growth 
from 1964/65 output. Yet, 1967/68 kharif weather conditions were, on the 
whole, quite favourable, even though excessive fall and winter rains affected 
standing crops in some areas. As for the 1967/68 rabi weather, it was, by 
all accounts, exceptionally good. With this in view, taking account of 
farmers' rising use of modern inputs and keeping in mind the political cuisine 
in which food statistics are cooked, the official figure (based on individual 
States returns) may well understate the harvest by 2-3 million tons. 

3. The bulk of the shortfall between program expectations and officially 
estimated output relates to rice production (Table 3). As suggested above, 
the most likely explanation for the gap is that official rice output statistics 
for 1967/68 err on the conservative side. Still, there is no doubt that the 
"green revolution" has been more pervasive in the wheat areas of the North than 
the paddy fields of the Center and South. One cause for this uneven performance 
relates to the genetic base of the new agricultural strategy. Whereas the 
high yielding wheats have proved responsive to relatively simple management 
practices, resistant to diseases and pests and (insofar as the new amber seeded 
lines are concerned) well adapted to consumers tastes, the exotic paddy varieties 
released on a large scale in 1967 were subject to blight and insect attack 
(especially during the wet season), demanding in terms of cultural practices 
(particularly in the field of water control), and, in most instances, at 
variance with the tastes and cooking habits of the Indian public. No new 
paddy varieties are likely to be released in 1968/69. However, an excellent 
breeding program for rice is underway and a new varietal breakthrough may come 
within 2-3 years. 

4. Total fertilizer consumption in 1967/68 was about 1.5 million tons Y-

1( Fully revised estimates are only issued by the Directorate of Economics 
and Statistics with a 2-3 years lag. 

Y N/P205/K20 consumption as follows (million tons): '1.01/0.34/0.17 as 
compared to 1.5/0.50/0.20 tons targets for the year. 
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of which 1.1 million tons may have gone to foodgrains. This is about 
0.5 - 0.6 million tons above the volume which may have been applied to 
traditional foodgrains varieties in 1964/65. The High Yielding Varieties 
Program (HYVP), initiated in 1965/66 is reported to have covered 15 million 
acres in 1967/68. At recommended dosages (which are well below optimum 
levels) HYVP would have required 1.2 million tons of fertilizer nutrients!/. 
But in practice, fertilizer use in many HYVP districts is reported to have 
been only a fraction of official recommendations. Late kharif arrivals 
explain part of the consumption shortfall. Fertilizer credit and marketing 
systems were limiting factors. Furthermore, for many HYVP participants, 
uncertain water supply on the farm made large fertilizer application a 
risky investment. 

5. Cereal prices have declined as a result of the bumper harvest (Table 4). 
By June, the cereal price index had fallen below 1967 mid-year levels - the 
rapid drop in wheat prices following the bumper rabi crop being tempered by 
upward seasonal movement of rice and coarse grain prices. From January to 
June 1968, wheat prices dropped 18 per centg/. However, the decline would 
have been much steeper (and would have undoubtedly impaired producers 
incentives) had it not been for the recent Government procurement operations 
in North India. From April to July 31st, the Government procured 2.2 
million tons of rabi foodgrains (mostly wheat) - 1.5 million tons in Punjab 
and Har,yana. Lack of adequate storage in these States coupled with transport 
bottlenecks and inter-state movement restrictions led to some rain damage to 
procured grainl/. However, the operation was relatively well managed in the 
face of unprecedented market flows - two to five times higher than in the 
previous year. Coordination between the various procurement, transport and 
financing agencies was more effective in Punjab/Haryana than in UP and 
Rajasthan where, at times, farmers' prices dropped 10-20 per cent below 
procurement levels. 

6. Inter-state grain price differentials have narrowed in recent months. 
However, they remain substantial for rice which is still subject to severe 
movement restrictions between and within States (Table 5). In July 1968, 
course rice which was officially sold at Rs. 66 a quintal in Madras was 
transacted at Rs. 140 a quintal in Bihar. Procurement operations in surplus 
States are generally taking place by compulsory levy, 20-30 per cent below 
market prices. 

1. Total procurement of kharif cereals (mainly rice) stood at 3.7 million 

1/ On the basis of the following recommended N/P2o
5
;K

2
0 application (lb/acre): 

80/60/40 for HYVP. 

£! The price drop was particularly marked in UP, the only major wheat prod
ucing State outside the Northern wheat zone. Thus, red wheat price at 
Kanpur fell from Rs. 107 a quintal in January to Rs.'73 a quintal in July. 

11 The late outbreak of the monsoon limited the extent of the loss. 
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tons by the end of July and may reach 4 million tons by the end of 
October (2 million tons short of target). By contrast, procurement 
of rabi cereals (mainly wheat) is already above target so that total 
procurement during 1967/68 may we~l reach 6.5 million tons. With regard 
to imports, arrangements have already been made to bring in 5.2 million 
tons of grain (of which 4.4 million tons of wheat). Total imports for 
the year are estimated at about 7.5 million tons by the Food Department. 
Releases from Central Government account to-date suggest that public 
distribution requirements may amount to 10 mi~lion tons during the year. 
If these import and public distribution expectations materialize, a 
4 million ton stock carry-over into 1969 will be possible. By strengthen
ing the Center's hand, this might further facilitate liberalization of 
foodgrains trade. 

8. Subsidy on centrally issued foodgrains is being reduced. With 
effect from June 17, the issue prices for red wheat was raised from Rs. 67 
to Rs. 70 and that of imported white wheat from Rs. 67 to Rs. 90. 

9. The weather picture for the current year (1968/69) has so far been 
mixed. The onset of the monsoon was delayed a fortnight or more in Gujarat, 
Rajasthan and UP. While adequate rainfall for sowing has been received in 
most areas, it has been deficient over Rajasthan, Andhra Pradesh and parts 
of Mysore and Madras. On the other hand, heavy rains in Kerala and Gujarat 
have caused substantial flood damage. For the country as a whole, kharif 
crop prospects look distinctly less promising than last year. This holds 
for the cotton and groundnut crops as well as for rice and jower. 

10. The 1968/69 Annual Plan provides for substantial expansion of 
fertilizer and high yielding seed availabilities (Table 6). Considerable 
step-up of development credit through the Agricultural Refinance Corporat
ion and land mortgage banks is also provided for, particularly for minor 
irrigation. Increased utilization of major/medium irrigation potential is 
emphasised. The effort contemplated is broadly in line with subsectoral 
priorities. But it is much too early to assess performance or production 
prospects for the year. The irrigation system being what it is, these 
prospects will depend in large part on weather developments over the next 
few months. 

RP/mm. :bh 
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5 . ., On b:?. L:~-~· . c:c} the conc~-li :::> :..-J:--, . --;~ ces. T- ~-l 0.T· [.:.. 95 r:1. ton:.:~ c crop ~ -; o"J.ld 
lC2V8 a ~3u bz;t,.:LGti~l GCi.~) oe~,:::3 · ~ . -. . -· ./~ '- :;:-.d p::."OdD.cti.o~1 ::."' e ::;po:'}3C a.t:!d 2.c.:.:.·c'! c.l 
-.::: · .--.·:cul -: ·.-~ l -.... <:"1 ·y:, -r- +' o·· ·T 2 DCeo .::r,:..: .: ~.>.;;·~iC:_;_in<,;, tl~E:~ sc-::.d ::::~T· . e O..:. _pJ:~cductiG:i 

~t;:.t ·.:.sti(~~; '!-_/:. ~~.d th·; o·~)vious.l..y encot:::·~l ~~i?1~ l~cspoilse of fc::c·r:1ers to G,:i ·/S l"'n..-::n-t· 
r;rc;3r2.:-.Js ; o::1e i .s ter;:)·ced to a ... c.tribu:~e tnt:: t·JL.-.: of the gap to c..n ur:~~ c rcta·c c:.- J :. ·:J 
of t':·J ~) CY'Op ~ ::_ ,~;eed; :;-:any ~~-~iJ.l0d ob.:,>t:;'i"'Ve:.."'S of 1:1C:i.;;.n az:!'ic:u l tu:.:· -i <-- r· ~ ·t,c.J..k:i.n;z 
::::;o:.:.t 2. c~· o::) <'.1-l"'i:.~u:ld lOO ~::illion tonn c s · tr-·.:.0 yee:.:r g A!'~ OLJtir:::j_sttc ··..-ie .-r is 
~.rjdc"Lj~t;tedly SllE>~~)c,;_., ~~ .::~ d t.:.? ..:c:-!t 8~~srrles~ -r:~Jit~ 1-:r1ich t~r1 tlpr.:c :L· lo.y .. or o ~f :.;r() L; :cc:s~i ¥;e 

f2r ::; C; l"'S , i s "Saking to the r.e'.-; tc~ c(r:;o1o · :~y o Bu~ 2.. lag bct-:·iS2n the \~c;;:y r.:.:..g:-: 
,,._J. old~ j-:-.t r: l~i ou/ (l !Jv a ·F' c~ ~-J far;-:-;ers <:tncl ~>i ,'.?: ::-~ifi8& l1 t incloc.::.scs ir; Yicl.j ::; CU 8. J - .. - -1 II.. -...... J. - " ,~ • ;) - - ,.4 ,. • - .., .... 

:;1~ .jo:.:·it,'/ cf f.:u. ... :·,:e:·s is ·o :::· ;.~d 1>:) ex:Ls tc. ~·]1;.atev2r t~8 <:z ~~ct lev-2lc of ~~ro

d1.2c·~,io ~ so f2..:', ~- r:i.J.jo:.-- Jv:.!.s:< o:t.' l'/l/:Jlic po:icy is tho i1(.Xl. ~m-1 ye<::.~"' ~~ \·;ill ts 
to kc2p -:..:,:l::.s J.<:._s 't,:) a n.inir:m·:: py: · c.:~tendin~ bG~,h to t~1e qua~~~--~~ti-::? £;.l;d t.o the 
q_u.a :~ ·;::,i·~c:.ti v·8 ~.s ?::.1 ..:.:-ts o!: inl-')·e:.t t:..~ e. by 2.n :":.ncr·ea3 in r.; rnl~.-tb.z-:c of fc.X\ilO~"'fi ~ 

:::.s t.hc SCC:.ODG 

offic~~l &d~ance estimate 
Y C[:tl -. C·f tf:G 
of co~. ·e:~~: z.; ··' 

l~ i:;h yic i.G j_;':g vc: ~~::_r-; t:..c ~:, :)l~ .. s sr ~.! - ~ n ~ 

1-.or th :; Jl t::l ;~ )_3 2.0c··tl -~~ _.;; ~-i J~ ~ i c :.'! 

covc~<:.ss of l2-J .. 3 ~1illion acres -; ·Jc~:tld bs an '5.~-~ ·::r·sssi :-a Cl;Chic v(;r;iG t: ·~ c:v::; :.: 2. 

t\-.ro-yc;ar p ·.:']~· iod t;> 

7 ~ T!1e 1nost c~uc(;css 1~~tl c; _ fj}-~ .Jct of tl·1c LJ::' ·J2:!~'~ll l l1c~ s Ct:Jn · c,~~ e l.:--l·r~c- ... ~:cs ~2 
intr·oo11.~tio:: of d-;;Ja.rf 1-:i:'w~;:(, o.:.lti:.--.:7:. t ·::. on :i.r~ :··\ :;:r:: j ab_, ::-I ~-::·~/ E; ::O<-:.~ U·':;f.:. ~ .r ~:.....:· ~:~ c~ c st 

\ -.?.r.d R2. jLl~./c-hc.n. 'Linde~~ favorab l fJ cor: ::: :.t.J::I.c--13 ( 'i ,.; e ., irt ~.: .:-;J.l. i:r':' ~.~: : .. :>:.: C. .::~ tt ·J 
c1r2.i:1ad fi J.:: lOs, 1~i.t-r1 2.l4 cc.Ll~e~ · t,o f .:: l""' t, ·.tJ.-!. ~.:~ e ~~ f\~j~J ~.-~::_:;~~v,r(.' d p~,..2.2 ~G:~ c(;:.;) ·t~.e r1 ~: -: 1 
v.:-~rict:i.es can yisld t:r.i.ce o:.-- th:·c.::. t::. :-:12 ~-: .2.s :·':•: . .::h ;:.5 th e ~::- ad :!:t:~ .. c: :~, .:? . l V<.'. :ri c. i:.io s !' 
Sons n.:: ~·: vaY'ist:l_e[·: can~;;G so~·m ~.ate thu;::; ~~-: -:. :·: ~_:lt:; 'il --:J :9:i··c.fi:~r:t.b:i_ e DT;?,:, :;:-·t t. : : ~ }. --'.:, ·_Lc~: 

fo~ multiple crop~iGg.~ Furtte~~~ra) co~su~ar resist~nc ~ t~/t~2 d~~ ~z ~~ s~~s 
is t .:: in~ b:-o:(sfl 'b~r the zoe ce::1 t :re 1 (~.:::.z.e cf ;;:~ r::xj r~.: seec2 d line s ::!..' c:.:;d 

.. 1/ 

'J I 
d_l 

1':1c Govorrn;:::;n.!v h2s ini.tiC':! . .Jvcd i"~:.,_srC.v2 d st.:::-ttis.:c,::.c-?:..1 · ccvs:: c-~c ·::> i~·: t.~·n 2 ~- .J-!::e:::; c: : :l ~J 

t· .. ;o ri .c:ce St.o.JuGS -:;:.z,..-:;· c ot':e ... 1.:·x101 J;. :1~_s p~co~:· ::t ~ :: nc::c~ /c; c-.:.:·o It~-::-:. !~ .:._ -~ ..::. : -: o SS \r.:. ::."' :;: ] . 
sc2sc~s fo r ·~s nc~ st&tist ic&l appa:-&t~s to th~~- p ~el~ablG o~t~1 t d~~2 

fer the co~1try es a w~olso 

InCii "', · ijuaJ. . S t3.~28 -~.enc~ to prd3.3 fo:- ·hiz'c. l>cH'['; ,::-::, ~ :; (~'. DC to re.pc~r :. ;:l. t-~ ;;~ ct:-:_ .:; ·i ,:> · 
' r.:cllt) i.n an 2.t.t.er :1~t t::> · :ix.c~"'cc;. ;:; e the i:::.· s ~v.:.. ::·,_: c:-i' sca~.' cc: ~:.c:.~)~:- lj_ e ~.: -· ~~· ,?-~: ·· ·::;:.. .::- ·i..-~ ~ ~ . c <:./ 
rl i t, ~t·c:,~~GY! O-:_~s fol~tilj~ze?:' 4tl ~-~· :1 :i t)C S ~~.::::rl c n Jv e s ·t, i:r. :_~ .:c. c of· c.>J ~.r:.::· ~:'c::.~s ~{_ r-4 (~ 

up :.~fc) l~ r:~ ~- ~:; :~o!1 o~~ y;~'"' C>C; lc:;~lS of ~~ .·- ~·; ~. S ~·~ t2~ : .)L, ~~.: ic~. ( c~ ~ 5:· .J t ii rc ~. ~ ~ -h ~: ~:--: ~ :~~ ~ ~ .:: 
ess2nti2.l :fo'i· :l.:i :~J:.. ... ~.:.v~)d r:: ~::.:~ c [ : ,:. ;.~:...:r~-'.j o.: : : :;;; n.J ~ ·J s ·~ ~~·.:::.- c,;:; ~:/ a 

. .. ,_J , - •. - . 

~- .:.- ., ... ~ ::) 
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r"'J.St dist: J.se lYroole!;:;.:; have no~ )::::Jv~::n f,('ricu.s so 12:."'.. Alx ec:dy cJ;;a:_--_:· 
,, ... - ....... r-.1.. c .. ~: ..!.l· ,'!'",...,-:.....:on c ..... , ... 1lJ ... l-.~ .. ve cov- ""' ,. .... ~d L·· L' , ... ..:,,~on ...... ,...... ... .n:::')-· r' .. , ... "'.:n,. .. .:...-,.a -~); q 
~-~ ~~-~- v ::'1~~~ -.-, vl/.:.... I. v-~~~·_. :·d. - ~- c ... ..; ; ..... .,..., . : . .!...:...-.:.. c_._I_-.J_ t:.:b .J:..., •. --'-·•(, u:1..., _ vv 

l c-0..!... Sc; .... --...:>VL.! ·- I't CGI... _ ..... .-1 811 spr\;ctG 0'/C!Y' l:J-ll million ['.c:-·es ncz-E ysZ:..r ; 
rcprcse~~inJ t~e bulk of the irrigated whe2t acre~~e . Unifor~ly ~igh y~old~ 
ov -r this acreage ~ill, of course; ru~ai~ qualitative i~p~ove~Gn~~ ~~ ic)ut 
use i ·:-1c.Lucing r.:ore 1-; iaesprc.::ld usa of th2 seed drill; laDd leve:~i:nb, ~:1cJ 

t ir.:ely ir:rigc:tioc: ~ 

-'01-:c i~trcoact~o:-:t of ~ 1-1, fe:.--tilizer re.:.pons~l. ve, d~·!ari vc.:.rioties cf )G:.d~J.; 
·-;hic'1 _, u~cJ~r i'z..v·,Jra ole c onditic.1s .. 2.l.so yiela t-;;.:o to tr:rce -~ir:.,-;.::> f:jO ... ~E tb2.:1 

t:c_o.o~tional :t:c.cidy vari eties . Ho'.-Jcver ; :i.t is a9p2.rent that c. bre:..:.~c~.~r-~r· ou:rh 
of: the sc.mc 1.1a2;~1it'--1de as for v1h·2at ho.s yet to mc:teri2.li zc ev.:;rL ::,:1o'..l;;sh -,.;j_th 

t:--1;; tradi-~i.onal i~!l_:)rov·c: d '.f3.riet,:.3s June:."c is scvl_JG fo-r c o':1sicer2.-::Jl8 ~~~:--c; :ces:: 

t~~ougn doutlc cro~~ing. i~cre5scd fer~ili~er use 22~ ~ett2r ~ractice~ , 
-JJ--.:.-sy·=' --. l· C.., c·· . .Ll· ". _:-~OD ~n .,C)t:.r-; j;~ P f' ~.-y -.,..~·1'-:o CO':- "-"'" U~~ 11-5 ~--i-.lll' ~~ ~c·.~ .-: -; r..: ,.,...., ..L .L e Li. ...... v v= v _._ • ...1...1 J.../V{ v U 1.c. .JC1.,~;; w C.J. v L.;. • '1~ ~ u ... c.. __ ' '-') .~.::t:.:o) 

15-18 pGr c ent of tr1e irrit;J.tcd ric2 c:.crca.g\:.: ~ :-Io-.-;e•..-er 5 i'L..rtL o1. ... e·~:..;-:_:j s~o:-l 
m2.y prove rnore difi'icl,lJ-, th2..n for ;,-:!-!sat c:.s the ir:1r::or . .;so ezc~ic -..r2-:.. is".:,i8s of 
paddy have proven less adapt2d to the IndiRn s~vironm2~~~ I~ several a~e~s 
of t~ie Ce· tG::." c.nd SoutJ.·1J the S(=JVGrl3 i·1cio er:ce of b1ig:!t C:isee:.::0 e:.:~u ~·~- 11 

r.-,ic .~e c:.t~~2.C;-<: lll1CGr high mois-;:,l..~l."'G .conoi:GiOtl r:.:,s ci::;co"J.:i."c...:;;c (J ::CL, ;_ :_~~-f c·.;~L·:·. :-:_7c::.·~ ~c:; 

of 1.:.::1 and I.~S:. Ano-c::-w~c 0t"G.r.:':)lihg block (aggravate a by .:.:,:-:.c i'oc.J zc:1;:-:i; ·-_&s 
been th~ absence of high yielding linas with grain stapa a~d coo~i~ i 

9n Hi2-;h yi:1.di~g (::yo:tid) vc-:.ria·~;ies of r11aiz(:;; jc~·!c::. ::.~ c.nd bc:,-;~:."'2. .. . ·"-./ C1c"."/t: 

been culti vated over 3-4 xillion acres in l967/63c This ~Gpre~c~ts ·8~:; 
l-j pe r cen~ of tte 2ggregate a=ea under t~sse crop3o t: in ~t ~ c2s: of 
paddy , 
rGE:"G.l t 
cf tc·e ar20. u::-1der ·.ybrid jo~·Ja.r 1C.S 02en sc; ~ oac~ '::r:l t:-.e hi[h susc c~."vi-.:J~L~_ ·.:,:;r 

of t~e re~e2sad bybrids to attac~ ~y the shoot ~lyo 3iDi~~rly, r~~~~~eci 

va~·ietics of bc-.jra f12ve provided insu.-~ficj_sn-~ )rOt(:c-~ioc ::con; ":l~_::.~J ;_·c.-==..~:c'.<:~, 

:Lor e s-i :.:..·.,.-, -1 f'-: c·:-··-~tl-: /-oro -,- ...--.eSS of: t,(;e bybr7_d :,;;roc:;:.",;_Lii r:as c.:en. SG-:- ·cs.Cc-: ·:_jy 
- u .. : - -- .L ~l. , ~J ~ .: ~ .. . -

po o1 ... seeo qual~~c~r ::::.~ par ~v .:...J,. tt1e ra .. :. ·0.J_t cf ar! :i.:Jac~G ~l~a-cc l:J0 2.~~~ :~ i' I'E:.:'!.~·>: J:: ... ~-: 

2/ 

adva~cs estj_sat8 l8r 
~ 

"G:-~is incl·L~C: 8::> ::.on~€i 

~-~:~ c::: ~ u:-j~21" I-:-:-.Il-·' cc) -/.~ :,::_2:: i~) :. 
~i.·.:;;· ::.."'C'.i(\J ~:::~1-- C~·:E.lll.!.~ ~~:..~ ... ~t (: -~,=-- ~~.:.-.: '-· 

C ov:."C~ j_ ~-j c.·~ ~~~; r2 s::: :t.l ... 8 :1 ~~.~0 j 0 c 1VC I. o~ ·cl ~ c; ~-; :. ~~ C· ·t,; c·.£1 "i .. ~~~ c~ .~ ~~ c1·· ~r _l: :7. c. :~.0 :~·~·L ~ lr: -~ 
l)r,:);~o.: ;·. c ~-J. C:. '/t2 · .. ~ ~:; c:- ul:.c~:ll., o:~i-. ~Lci.~:. l c o:.'!S~ .. c~t...:~tc~ t:._c!.-: :· ~· l' c.=-.~;· .. ,;:.;:.: -~ -~·:c) ~/ ...... ;.r 4
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=:.:1d +~l-_Ei_:::, gro~·~i~~ .:::.ccs?tc·~nce .. ~~r fa:._,. t--:-icl,S a ·~~L~ c C"'....._l ... r~- ~· ;~ ::.;;~ic ~:. -c:J.::., .:.~L :;~s .;;.r j_:; 

t~-!e scc.J:-10 oi.' tl-:8 hi,::;h Yicldi:l .3 ·v<J..rie·(,::._c::; ~~ ..:· r.:;~ :...'z.:n ( ~.>J ~:, ) o ·~'be o·~·_:ie;j_:c. =.. z: ... (;·:i:::.:.c :; 
'" - , '7'/' ·'\ . . - ' - -

esti~ate Ol ~jG:/ OO covsra~e ~s ~~ou~ l~ milLio~ ZGrsso 

2. ·oct, ~- e:"' ~"'.~JlJ~.,.. c:,:i. .-112-tion c~~~· CO'.:r ·,.::--·c .. 0 c 
imiJlies 0.~~ 0.(-:;i"iO~l 0.~" 7 o0 r.;::._:l_liO:'l 
ba s e ( Ln;:~ex 3) o 

Cn ·~he bs.sis o.z· ~t:!le !·~II:? ~ .. .:: . :~..::;:: ·c_ ..:_;:;~:.~ ·~ ·;-.i~ 

to~-: ~·,2 s of i' ooce;rz-~_:-~s o-·lSY t·r!c i.j6i~/65 

4c / 'rho ~-c:. J.l i :-:-.po_ ct of i.:1cr.:::2.s ·~0 :f' ._;; :,~t:.l.:.zcr 3 1;.:~)l:._e3 o~: i'oc·C:: .. y.:.:. ~.i:.:; ;-~o-· 
ch.:.c·c·i.J ' is d::.l'ficL~l·~ ~co assess given t~12 lac:·: :~:;: rGli:.:.b2.e date:. on co~-:s-:;.:·::~::/uion o 

}' .. CCOrdj_n:; to rCUJ;h est'2J~12-"t.ES ";·;~·,ic'\ G.~'Jj_.:e& :C b-2J.:J~·7;. t !·"Le l"C:::3~ .. 0:iSC v£' t:c:.:.d::_ 7,ivl"J2.'2. 
food::; r.::-~:L:1s Yc:.:c·ict:i..es to :i.ncTe E.sed 1967/68 fcrt"i.l i zsr Stl~:;:~.J..::..es YGi~)lt t2 i.r1 
t he n2i&~bo~h8od of 1 ~ 6 ~illion ton0es. 
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on 

·11~ 
.:..v . ? xr:J ~??be; 
--(020 "''; ."'1 ) 

.:~· J. ... 

61.0 
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l,j O)O 

P~:t)~ - / ----
3.)0 

12·J 

5.., hinor irri6c:tio~ U?:lcie :c )l'i-v3.t8 :·;;a.~1s. c;s:r.e::T~· i:2 s l~zc::'i-:.rcC ofi'~-c~.2-~ .. 
E: I'1 C'J ~1ra~e~~e !.1t u1:""Je~· ~i1e no•:l st,:..""c~~u (.: ;~: · "'( ':> ·~he o:r.-c·icie.l ·:Jr'cj c c_:_ -3_o~ o:· :. : ~- ~ .:· ::· 

"-"' ~ • I 

irrit;o.tion expansio~ Ge:c-::·Jeel~ l)CL- 63 :::::1c: l):57-63 i::: in -~;-_ ,:; csi ,~~--:.·~ ._=c~~ o od 
of 9 - 10 ri',illion acres .. ::Ct i s e3tir.~.s. t8d -t.t:c:d:. z:'.Jo~.:.t GJ pGrcc;:-~t o.7.' ·t[:::; 

ir~::. ~at.cd a:"e2. is J.nC:er :ood .:; r2.i.~·"s so ·tr:..::-:::, , Gsin.:; ·~11s r~~ l2-..r.: .. :1Jc. :;·c:"L~~-:~~ ~~~ . c:C 
o.i ?2.1;le I, Jc..he ex_r:,cctsc c o~l ·~r :i."::n.i:Lio:: of "i::,i-,e r·tino::: i:.:":c-·i:;;c:~~,::,i.::Jn ~~:~·o .. _;~"::-.::: s -~o 

I~1ai2. 1 
c ~ood;;rc:. ins p:!."OcJ'J.cti.on :Jot·:::(r~izJ_ -.,: orl .. :s o u..:u :~o <?.bJL.::~ J."L., - l .,6 

r."I i l::. c ~l .. G () rt ~'1 e s \) 

... 
:1_ .:-j c:·~v::.J : 

' ' . . .... . . . ' 

c : : ~ .~ ~1 -v - ;.; --~ ~:- ~:-~ :_ ():~ c :l2 . .: j_ ~.,.- ~'. _":_ ,: l , J.. ·.: ::: ::: LL .. U 

i t is :::;-:, 
s~ne ~~~0 : . o~~~2~~s ~~d 
o -t, ::--~ r:: r co : .. ,·::2 :.:·cial. c :..~o~.:;.;:::, ..; 

----------··------

' ., . , .. - -. 

:,:! C e:\:;· ~ (: ~ ~~ C~ ~'. CY (: 2 .. :_:-~ (i.S '~ C-. C -c ·~.l~~- .:. __ :,r 



(b) 

(c) 

2/~D,"Jr~ C eci ·o ]_, .... ~ri·, ~Jrv i·J :~ r.; +):_on r~~~ J. :-i u.r· c ~ : t~18 2. CJ:"C~ ClGe ·t:,::-'(; 2.:t ·: d 
ZJ. ;:.:J.r!s·~ p;;-~~~-s 2.~;2- cT-J .. ~o <J s~~=:-iS e7s=-s-:C::·:a·~ed ·co havG tr::.~led 
0'/8I' t~"c _::c~st t·.-.~o yo;: .. rs r·eacting a:-J es~in:atcd 1'26 :::illiun 

·acres du.ri:1; 196?/03; 

r;:::; cr ·: ~ < iza-~iO :.l : d orr:2 st:_c pYOGl.::.ct io:-J a:'lC·: i:a~o:c t0 Cn.. ·. ·i f~ € C l 
t:~--c ".Jo::·s::c :}cl-pm~or tillo2:'s h:.s al~~ o t:c:...plcd OI;T:.r ~-,~lc"- :s-.. c: .. st 
thl~cc ~-c:.:.:::-s" Tot.::.l trc:~ctor rcc_ui.~ -:ir~c:nt.s for the ~:sc:r .::::r- · ~ 

ectin~a-L -2 d 2.-t 25 \ .. ~ l 8Us2:;C. uni.:-:s .. 

r{O [:!. lG.r:_::e eJ:·Se ·:1t, .:Gl- 038 lJ::."O~~C:_l13 C:'.l'"'t COL: li)l3 n:2 (!t~.l"~l -bo -~l;O~C - gccrecJ ·t,c: ·e: ~.3 

di~t~ibutio~ of ti~h yiel6iu~ sa eds &nj ch emical fer~ilizG =~= no &ddit~ona~ 
proaucti "~ie r eS.:.J0C.S2 hc.s t.tc;;::--e.:C'oJ."'e been 2.s s :.:traed on t."ei:"" a .::.:c:yJ.·nt. 

T~1o 

S tra i:· :.::· &;:~/ C.[! it Crt:8 :C [;8 S -Q C(~h f~c, Li1 of'~iC ic..l ~. ·c:.x· d S t~~i. C~~~S C.lJd 1"' ( .. :>.~-; ~J:'"~~~ ... iJJ..S 

cx:92ct .:~ tions o ~· ~:;.""'02r.:-i.rli cove::c'c:;_;c 2.~.::; ~:-. <.::~~ :;:'2 r)elo\-J., It. c or:~~ e :L·vat. ::..·vcly c: -. c~:>..:..,:; -"s 

no increase ~~ ~G ~ 2::--sa ~~~c~ fo o~~rai~3c It s~~~asts th~t a 95.0 cil~::..on 
t · 10<.7/." 0 . ,-,,-.r-.:: . .,,~' ,- , ~ --, ; l ,-, ~,.." l-:-' .'- 1,-. ·n r --~ ·· · ~ -. , . , _ •J i-Jrl.JS <..;::_' . ~) :::_':,"J 7\... OU_, :._,i Cv~l..L..:..:C ... ,_..' ~_,t ;. ,·,(.,LL.LC~ _ :.:.; . .;..J · ..L..!.. l;v..!.o;;. "'"'''- : :, ..~..u_ (;8.i·-

pl2.CS1CJ c.s it i: O'l~ld i~~-~:J:y a. [c:.'£;, o.: 0s a rJ..;y J ;a:i..J.. J..io·J tc; t::n :;; s (o::-· c.':.;oi.:.. ~ 
25 }_:;srcerr0) in :-sJ..~tio~1 ~vo ti1a s:.~~)8 CT,c: c1 i '! .),..'- c-t o:· tr1c: :.-.,:.:: ~ J tccr_ ·.-,.:.;~_c,::; ~'~ 
T}-:e ... ·e is;, of cou.:' ::::. c _, r cor.1 f·or· rc.::::o.r.:::.i)le c.i o t:_:·;-t, ':iith :r· .. -:,:;2rc2 -c,o ·c.~ l :J z. ~J __ >:."':):-l:.:' :;__'-:.-l.s 
·b~se le'.r2l .f ·CI' _:erte ca.lc ,J.lc .. Jc,j_o~1) to tl-~e r!2.: 4

, ~ .. rl i.ll~(: tJc~ c1i~ -t_-,~--~8 -\·.icc:t,t~c1.'"' :~:::.c~·t.o:;." 

this ye&~ n~~ (frcm a mett odalo~icnl ~~&~dpci~ ~) ta t~c useful~e s ~ o~ tjG 

ir:.~ividual ye.r(.;stick c.:)proacc:.. i:J-n c2.l0.~:c .s _, c_: i 'lc :1 t:J.e o"l-,;iou.0lJ c·~c>.~-~_i_:_ · .:: , ~; :. ;·l i 

re ~ . cpti 0:1 oi.· f2I'L.a ~--- s to Go "'ire r·r:n:e ~Jt:, lJ:co z ~:'~. c:s c.nci -c (l~= ir~g c-.cc ere.~~-~ c; l~ p:·l:2 ·.3 c .. :j 
w st(::·.te of ag:-..".:..cult,urcl st.:rti~~ tics in I:-1d:I.&.> one \JO 'LJ .. J..d ·sG tc ·. ~~~~te r·' -0·J c..~-:~--~ , :_b"G.tc 

the bulk of the calc~lc.~e~ ~~~ to 2~ u~de~statc~G~t of th s c:cp. 

Table III EX?:.:: c·?~SD 1967/53 ~::l;=,~ c·;~ 1J :.:/:~=!=-::~--- c>~>~2..:'o·2~;J 
. TO }~;3·~,J~l~~ .. ~~i~ -;~j) ~?L~~Fc· -(>. :' .. l-..~ ~:·s 

;xpectad Fe ~tilizer ]2spa~sc of Tr&dition2l 
Va.:.:· i.e t.i~J 0 

1 .. 1.; 

~ .J ...... 

~ . ~./ c. ~) 1·: •:· ·:.:, \:· -~ ~~~ ·.:; _.: 
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Rice 

1-:aize 
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l 
19 64/o.:) 
Proauct~
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2 
l'J ~ 7 I ~)o--
Erv? 
E:s tir:.2.ted 

~rr::---,Eillion 
E.cres) 

5,.J 

0 Q 
l$< / 

lo8 

l .. O 
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15 .. 0 

--------

C:-- :iE i-~&~~~/ 
:.ral~G s -=c ic:,~ 

0 .. 66 

0,50 

0 •-' r-. 
t>~J 

o .. 2s 
0., 66 

Oa6J 

I 

1 ~ -·-..-·------ --• ; . -j . 
,; ... : .... 

3c.50 

OcL5 

Oo 9U 

0 .. 2) 

Jo96 

-------

:> 
- 19 t '! /E~--
~):c c c) . ·. r.:·G~ 

""I C:.t 

- ·r --~·-:.- -=-··:----
\. . ·.J. j_ l.l(; ~. 

- -.~~ \ 
J. i.L ) 

~-------

-;-;-:;~:~ --~----
... -:. v \ J ~C . __ 

/ / /'' 1.707 ::_;~ .) 

.. _ .,.._ .. ,.., ____ • __ 
f -. • - - • 

\ .I -~: . ..!..._:_ ~L. c.. ~~ 
• ·r:· \ 

- • ..1. / 

l/ ~'r~ s l:. 0. '2. ::.2 ; jo~.-2.::." <7. :~ -J bc:.j:cc::. yar.j~:·C,~~: ~~s 2.::-c ·ccos ,; sst. :~ o .: · ·c : ~ 2_;; ~:lc~ ·i _ ~ : - _. ··c :c . . ~:.c 
~'?]):..c: ~ · C:.(;c' toe ; 'ouJ:' c.:-i. ·?:.-vs Yee.:n ? i .. ::. :~. ·\.Tol-c: :-re l1 - L·-·-,·-:_c; : ·. :;:_ ... ;~-~- -~:~=.-j ~-c:-.~:-·--:·~~:------

~; ~~ 2'' -·~~d;~ ~~ :~0 ~1L ~~~l 2 ;:~~0~-~ ~=~; -~ ~~ c ~~:~~-~. c-f'~:~-:~;c;~:; ;~;~ : : ;;;-;~ ' .:. ::,:-~ ~ 
C20 :-_ 1'E:d-:. ~C2G -~o ·Joo6 2,CCOl':li:J~ to i~L'fOl"' r:. ~;.ti ·)(l l'v.l"t:li_-:; :-~ 2G 'c,~v ~u :-:.c; ~:' ~l"' .:::;c; -~ c:Tc-·:c ::: 
of ~::co.-"o;n :.cs and St2_-t .:.s -~ j_c;:: . 
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R.ic2 
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Baj2:'a 
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J.l- c:._ ~j--
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39 .. 03 

9.,75 

'1" <1:5 

4 .. 66 

lo 90 

lo95 
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2.,52 
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?2.ddy 

Jo~·.;·c:.I' 

Baj i'2. 

l? ... ~~ .. C: i 

P0.ddy 

~ize 

J o-~~c.r 

Bajra 

~'Jhaat, 

Tot2.~ 
( c! \ 
\ fJ) 

T:Y'u2.l ::o:.." ~y-(~::t~ 

~-- / :.:_., 

::_/ 

( ~S). 

~~~~ -~ ·:. 3 ·(,c:.~~ L: et 

~-8-:_"'cS ; . t:1e 

' 

: 

·--:· 

( OvO ac.re s J 

7arget :0stimated 

l;S'10 1,258 

488 342 

3(2 117 

283 J.Ol 
- ---

2,653 1 8' ;.; 
(100 .. 0) c6s:5) 
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o.Jvo 
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{_; ~35 35~ 
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]_ 
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--- --
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1 OC 7 /s·:. 
--- •J_V I -~-~----
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_:.l:~<J r c: . 

. ~c:·:·.{c!. ·aJui 
' -r,._; ~ c t Dcr~t..~ al) 

~·~CJ1C:,~-~2.C~.i ~2 1 t(J. 
( (,rissa) 

:"'~ r: j as t ~cu1 C o.r;.a.l 
( ?4c:. ~! 0. J t,h C .. ri ) 

( ~: '=' ..., ~. o' .. t_ c.:. •• . 

Est i :r.:a. ted 
Cost 
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]:_/ 

.., Ll'7 l.) . ..L. j 

360 

3L~J 

7 L~ 7 

soo 

450 

7L.J 

379 

6,539 

I ~·-:.···-· 
. ' 

Spc::r.t 
u~) to 

1,327 

~~98 

20L~ 

263 

505 

193 

Lo6 

6Ll 

360 

- ---
\. 307 
Li-) /. 

lr :r :;..:-_::c;:t i o:~ 
Potcn.t i.c:-:.1 

2,200 

3, 560 

950 

1 , 610 

1,300 

82C 

lhO 

ll!O 

2~:0 

-----
1.0,960 

- -·---

650 

1;0 

720 

2T) , ,.) 

7EO 

67 

89 

75 

----
2 _, 7 sL~ 

----

;.._ _ . .. ··-.J . .., j ~ 

( •,,. ,. "" ( ' ' ., ~ ". r(·• .·],, . .:.. ·'" · c ) 
'T'i"r-·-;::- ~ -·--·
\vvu 2 .CI'E::S 

~ -;::.- c ~-. :) 

15 

72 

6J.O 
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3'l. 
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-------
I ,~Q:::: ..L' / .,.,..· 
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_?J_pprove -·:_ 
s t a ·c 0 s 

J_o J~nG.hrc.. Pr2.ciss:t 384 1)COO 

I I 60 100 
I 

3. 3ihz,r 650 1,-' 1"\ --., r -
:;JVUU 

4. Gujara.t 350 .7620 

150 30CQ 

6 o J a;:n:lu & :1\as -:r:.ir h5 100 

7 o Kera1a 40 1000 

2.17 5000 

600 3C·J OO 

720 10300. 

llo> . !-ly.s e:re Goo 200CG 

12 o Or'issa 88 1600 

350 7000 

175 LtOOO 

750 17000 

200 25CJ ( - .. 

l? 06 

So:..~_·c c: 
_.' ~ . 

.--· -) I 
)J~~ 19,CGO 

60 1,000 

2\)CJ 19)000 

550 11, 820 

250 5 ;0JO 

l ~ l CJ l.;.::;/ 

100 2_, 500 

350 9, 000 

7CO .35-, 000 

800 11,800 

600 20,0JO 

100 1, 800 

tso 9;,000 

250 5,C.oo 

1JSO 3J ;CC·O 

J CO L:;OOO 

46 - T • I 
.:\ l_t_ 

~! 0 e 0 7~ ~.~) :=: ]_ j_ ~ C:~ ~ i ': ~~ _:: 
pC~t ~· .. :_:-:: 

C' ~~. r :.: ( J J ~-2.,.. 2_ J. ( ? _!_ _ _ _ 

79) 8f7 

niJ_ 

2L ~ , 532 

1Lr. , oco 

.13,000 

i:il 

900 

6,3CO 

27,2GO 

r.o::. C.'\/ eli ~~ ~;-~~ l r; 

ll_ ~ , 1~1 5 

')':: r~· 
_) _/ J 

2L1, 63L 

~~_t] ' 7 5r-( 

27' 1~:·6 

5L~ 'l 
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-----------·---
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Eo:.' i ng anc cecpe:-,:Ln~ o!: 
Duz; ;:Ie lls 

C c1:1s 't::-c.c t ion o£' S 1-:~;, ll o;-; 

'1ube•.-;s l ~-·3 ]:_/ ,... ?r~ ~ . .rate 

Cc:-:.stru.ctior:. ot DC-!Gp 
- Tu1.-r-_,,-.-ells ...., State 

(000) 

Diesel 

Status .,t 
=nd of 

?hire! :;lan 
1965/ 66 

c crrs-::.l'·ucti oi 
durin~~ 
-. 9/'/ ; ~-7 · .L- Q!_ 0 

c :)ns -:.rue t~- O!J. 

cJ :1~i r;g 
l n<'7j/ -:~ 

701 Ov 

---------·-----------------· ----- ----·-- -·-----

20) .. 00 :1.30 .. 00 

90 .. CO 32.00 

l.OO ·-' r. 
l. ' ~: '. ; 

l37.00 140 . ():J 

5JS.2o 73.00 ?) . CO 
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A._ Fe:;rt,:i. "ii z::.~ C o:·.~j u.:-r.pt j_ ~;r~ 
----r::.:::-:;,--:-~:. ~.0"' ____ _ 

·, w l. .LJ.lO!i ;·.1) . ~ 

> T 

?2°5 T/" G 
I 

l\ i \ 2 

--- - -----

196!!. - 6.5 OcL9 0,15 O.OG 

1~16 )-66 0 .,)8 Oo1J 0 . 09 

196.:.')-67 0 .. 83 0,28 0.13 

1967-~68 ( cst o) lol) Oo)O Oo20 

1968 -69 (proj .) 1o '(0 0.,6) 0 i,r_' 
o4 .:; 

1970-·71 (proj .) 2 ~ L~o 1o00 Oo70 

c.' 
./ 1 2 3 

·---·--·-- -~~-.\ .~--~;- D C!~ :::~ -::;~ 

:l-965-66 

1966-67 

1967-cS 

1963-69 

1970-71 

l r-.. c r· (~c~s 2 

238 376 6lL 

309 575 C~· l 
~ \,_. .:._~ . 270 

(est.) 360 900 · l; 26·J 6~6 

( pr oj ) 608 l,lOO 1,700 1,036 . 

(pr oj) 1,300 1,100 2, LOJ 1,756 

Scu:cce : l~ · . i. r_-:_~3tl"~ .. of Fvo~i ;l:-1,1 ; ... ;~:.~ i . c ... :J _ :,·~.r-~ 8 

.It· c r t. i l :.i.. z e :c A:, s o c j. o ·c.::_ c :·l o :t:· I· 1 c, :;_ .::. . 
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· 7L~ c; 

l; J.~O 

0 
/ _.1· 
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Introduction 

FOOD G~~ PRODUCTION l~ID 

IRRIGATION DEVELOP 11ENT 

r 

1. bout 50% of India's land area, equivalent to some 390 million 
acres, is arable.l/ The net area under cultivation is about 330 million 
acres. Ttv-o crop; per year are grown on about 65 million acres . The total 
area cropped in any one year is thus around 400 million acres. 

2. Some 300 million acres, i . e., 75% of the cropped acreage, are 
devoted to food grain production. Most important is the grain gro1,m 
during the summer (1,ret season, or kharj_f, crop) -vri.th around 90 million 
acres of rice :::md 95 million acres·· of sorghum and millets. During the 
winter (dry season, or rabi, crop) cereals, principally wheat, account for 
::mother 40-45 million acre8. The remainder is mainly pulses and maize . 

3. Food grain output fluctuates significantly from year to year . 
The most important determinants of armual production are the area so-vm 
to grain crops and the timeliness and intensity of the monsoon rairualls. 
No sustained improvement L! the national trend of average yield levels is 
as yet discernible, though in loc~.ized areas impressive progress has 
been achieved. The crop year 1967/68 was a record, ·t-ri th an estirnated 
grain crop of 95.5 million metric tons. This vras, hovrever, only 6.5 
million tons higher than the 1964/65 crop of 89 million tons. Because of 
adverse Heather conditions and reductions in the areas sown to food grai.Yl 
crops the annual production in 1965/66 and 1966/67 was 72 million tons 
and 74 million tons respectively. 

4. Various· types of irrigation facilities serve a gross command 
area Yo... slightly more than 100 mj~lion acres. The area actually 
iri·igate.d vras est:L-rnated at about 6J r.ri.llion acres for the production ye·ar 
1965. In many areas irrigation facilities are used as drought 
insurance only. They -provide supplementary water if the rains are late or 
insufficient but often do not provi.de adequate -vrater control. Even for 
najor surface irrigation systems the design criteria has often been to 
maxJ..mJ..ze the area commanded rather than to opt:i.rPize Hater deliveries 
per unit of land. This makes even irrigated land very vulnerable to 
rainfall fluctuations as evidenced by the effects of the severe droughts 
of 1965/66 and 1966/67. 

!1 FAO Production Year Book 1967, Vol. 21, Rome, 1968. 

?J Gross command area is the total acreage 1d thin reach of a distribution 
system, though the whole area may not necessarily receive irrigation 
supplies. 
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Food GraL! Production and Policy 

Pr oduction 

). The following table surr~arizes the experience of the last 
four years : 

Acreage and Production~of Hajor Food Crops 

1964/65. 1965/66 1966/67 1967/68 
Netric- --- - Hetric Hetric 1-letric 

Acres Tons Acres Tons Acres Tons Acre s Tons 
:=:: ___ :::::=---- --------(millio~ ------- - - ----- ------ - --- - - -

Sununer (Kha.rif) Cereals 

Rice 91 . 0 39 .0 88 . 3 30 .6 88.3 30 .4 91.8 
Naize ll .5 4.7 12 .0 4.8 12 .8 4.9 14.0 
Sorghum & lilllets 91 .4 18 .1 89 .5 14.0 93.9 16.8 95.7 - -- --

Sub- t otal : 193 . 9 61 .8 . 189.8 49 .. o'4 194.0 52.1 201.5 
--

1rJinter (rabi) Cereal 

'Wheat 33.8 12 . 3 31. 7 10 .4 32.0 11.4 37 .3 
Darley 6. 7 2.5 6.5 2.4 7. 0 2. 3 8. 2 -

Sub- t otal 40 .5 14 .8 38 . 2 12 .8 39 .0 13 . 7 45 .5 

Pulses 59.5 12 .4 55.3 9.8 55. 3 8.3 5.6.5 

TOTAL FOOD GRAINS : . 293·.2 89.0 283.3 72.0 288.3 74.1 303.5 - - -::::er.: ==- c:::= 

P~ce is by far the most important food grain accounting for about 40% of 
to·tal production a.n.d 30% of the area so-wn. Aside from fluctuations due to 
weather, the extent of rice production, both in terms of area and total 
output, has ren1ained fairly constant since the beginning of this decade . 
·linter cereals indicate an upward trend :in produc tion as well as area so1-m . 

6. It is noteHorthy that the introduction of new high -yielding rice 
varieties 1-rith shorter matm .. ity pe:r·iods make double cropping of rice possible, 
though t:b..is has yet to make a significant impact on overall p- eduction in 
India.. In some irrigated areas su-~stantial use is already being made 
of such varieties cu1.d the results have been rather encouraging. Other 
high·-yielding varieties (wheat and hybrids such as maize and sorgharn) also 
find ready acceptance in many areas of India . 

7. The disconcerting aspect of Indian food graL~ production is 
the absence of sustained improyements in average yield levels despite the 
comparatively l o1-.r . starting point . This i s illustrated by the follo-v-ring 
comparison : 

37 -9 
6.3 

19.1 

63 . 3 

16.6 

3.5 

20 .. 1 

12 .1 

95 .5 
= 
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Gro1rrth of Yields 

Country Comparison - National Averages 

India 0 .. 58 0.67 0.53 

Ceylon 0.81 o • .B3 0.77 

Pakistan 0.63 0.70 0.65 

Korea 1.49 1.86 1. 79 

0.37 0.31 

O.J4 

0.88 

o. 3L~ 

0. 31 

0.86 

Japan 2.14 2.08 2.12 

0.34 

0.84 

1.06 1.02 1.02 

y FAO Production Year Book 1967, Vol . 21, Rome, 1968 . 

To a large extent this must be ascribed to the lack of fertilizer in the 
past. The recent decision of the GOI to give priority to fertilizer imports 
together with the use of better varieties on a larger area should have a 
discernible im.pact on yield levels in due course. There are no readily 
available statistics to make a similar comparison for yields on irrigated 
and non-irrigated lands . .About 35 to 40J~ of the major food crops are 
grown on irrigated l<1J.'1.ds. Yields under proper irrigation are likely to 
exceed substantially in many instances the averages shov.m f vr Ceylon and 
there is basically no reason why they should not reach those of Korea .. 

8 . The recoTd .crop of 1967/68 of 95.5 milLi.on metric tons of food 
grains is a remarkable achievemen·l.~e HovJever, the year to year fluctuations 
sho~fn in para. 5 indicate the difficulties of forward projections based 
on a single year's experience. 1ne food grain requirements for 1970/71 are 
estimated at llO million metric tons or roughly 15 million metric tons moTe 
than last year's record crop. It 1~-ll require intensive efforts and 
continued priority f or agriculture if this target is to be reached. 

Policies 

9. The priority allocation of foreign exchange for the importation 
of fertilizer by GOI has already Deen mentioned. Under a recent Governrnent 
decision, fertilizers and improved seeds are noH being distr ibuted under 
priority area programs. These so-called "High-Yielding Varieties Programs 11 

and "Intensive Agricultural Area Programs 11 ~'\rill eventually extend to 
32 million acres With assured 1..rater supplies. The High-Yielding Varieties 
Program (HYVP), initiated in 1965/66, is reported to have . covered 15 million 
acres in 1967/68. The FIVP target for 1968/ 69 is 21.0 million acres, of · 
Hhich 8.5 million acres i·lOuld be under rice, 5.0 million acres under wheat 
and 7.5 million acres under maize, j 01'17'ar (sol"ghu..n) and bajra (millet). 
The area prograrns are entrusted to special extension service cadres and given 
priority in the allocation of essential inputs. It is planned that some 
50/b of the target area 1--rill be served in the forthconring crop year. 
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10. Hithi.n the fr.amm\Tork of improving the agricultural services and 
insti··utional framevrork necessary to achie-ve the full utilization of 
e~~ru1ded irrigation capacity, we recommend serious considerat:on be given 
to financ~1g current inputs such as fertilize's, such as has been proposed for 
the Tarai Seeds project.Y Especially where adequate irrigation supplies 
are available, the timely provision of additional curr.ent inputs 1-rould 
~nprove t h e efficiency of resource use and t~e resulting output should relieve 
imp Ol"t -nequirements 1-Ji th a value perhaps many times that of the foreign 
exchange spent on the inputs. The eifectiveness of current input financing 
1rill depend largely on the exten~ to which the creation and ~mprovement of 
necessary institutional services support t..h.eir distribution an.d use. 

11. The recent food crises i...J. India have led to considerably improved 
domestic terms of trade f or agricQlture. For instance, ~1holesale prices 
for .wheat m1d ric e nearly doubled between 1960 and 1966: 

1960 

1966 

Selected ifnolesale Prices f:../ 
'Wheat 

Coo..::."' s e J i..11e 
(Rs/ 100 kg) - ---------:::: 

71 . 9 

44 .7 

88 . 0 79 . 9 

11.h.ile this has undoubtedly had a stimulating effec t on 1967/68 production, 
the maintenance of food zones and food management by Government is likely 
to militate against the full impact, of such incentives . The GOI is, 
ho~-rever, in a somm\That difficult position to effect changes since, under 
the constitution, agriculture i s the responsibility of the States. It 
appeQI's that many · officials in the GOI no~-r agree that a gradual elimination 
of food zoning i s desirable . 

12 . Such a move ·1-rould require the availability of a Stabilization 
Stock ._.2/ Indian estimates put the size of such a stock at 9 million 
tons . Others b!/ feel that a minimum-sized stock should be not less than 
5 million tons. This in turn reqrd.res the availabJ.li ty of appropriate 
e;rain storage facilities and, as India approaches self- sufficiency in 
food grruu1s, a reorientation of the nation' s storage systems c omraensurate 
Hith ~"le changing flow of grains . This is lli~der discussion i n the 
'Iinistry of Agricul ture, NeH Delhi, but no plans are available t o us 
as yet . 

~I 

y 

)_/ 

" 
Iiemorandum of June 14, 1968: Tarai Seeds Project, Fertilizer Financing 
(1'1essrs. D".rnell and Picciotto to I~1essrs . Evans and Vota-vr) . l H-"c..kt{) 
FAO Production Yeru." Book, 1967, Vol . 21, Rome, 1968; the prices shmm 
for fine ric e are n ot directl y comparable as they include amendment 
of quality classification . ' 

In addition it 1-rould prob.ably require subsidy programs for the provision 
of food to the poor . 

Hillard Tv!. Cochrane, Food and Agricultural Policy f or India , Ford 
~ OU-Ddation, Ne-vr Delhi, 1968 . 
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Irrigation Deve1opment 
. j 

Institutional Aspects 

13. Irrigated agriculture in InQia suffers from a division 
of admiPistrative responsibilities~ fudimn a~d major irrigation and 
drainage 1-i"Orks are the responsibility of the }fulistry of Irrigation and 
are usually diversions of river flovrs to the irrigated land. So-called 
minor schemes are handled by the Jiinistry of Agriculture, where v-1at;er may 
be supplied by means of shallow wells, tubewells, tanks or from small 
streams and springs. These latt~r schemes, however, command a large 
area (see para. 16). Groundvrater resource surveys are cat'ried out 
by the Exploratory Tubewell Organization. Technical approva~ rights 
for major undertakinc;s and for those involving more than one State rest 
·hd. th · the Central 'Hater and Pov-Jer Commission. 

lL~. Cooperation between the various institutions is not too '~(Jell 
devc1oped. This has led in the· past to a situation Hhere major surface 
system designs were principally engineering-oriented with little regard 
to the needs of the farmer, i.e, maximum command area rather than optimum 
-w-atering depth per unit of land, and construction of major distribution 
1-vork.s '"-ith field channels left for the farmer to dig. This lack of 
cooperation has also retarded the integrated development of surface and 
grou:nm·Jater resources and the operational reorientation of existing systems 
tmv-a:rds t..'l-J.e opportunities and needs for double cropping. It may also 
account in a number of cases for the priority allocation of resources for 
new developments at the expense of 1naintenance of existing systems. 

15. There is an urgent need to coordinate the activities of tne 
various departments involved and to introduce ne1v- irrigation planning 
concepts. The latter are dealt ·hrith in para. 19 below. 

Existing Development 

16. 1 At the end of the Third P~an Period (1966) irrigation development 
covered a gross command area of about 100 million acres 

Gross Command Area Under Irrigation ·1/ 
Prior to lst 2nd 3rd Contemplated 
1950-51 Plan Plan Plan Under 4th Plan 

---------------- (million acres) --~-~~~--~~-~~~--
}·nor Schemes 32.0 Lw..5 50.5 6J.6' 80.6 

Medium and 11ajor Schemes 24.0 27.1 32.3 37.8 46.8 

Total: 56.0 68 .6 82 .8 101.4 127.4 

The net irrigable area Has estimated in 1965 at 63 million acres. 3_/ 
A n~~ber of medium and major schemes were started in the Second and Third 

_,_/ 

?:_/ 

GoverTh~ent of India, Planning Commission, nFourth Five-Year Plan -
A Draft Outline", Delhi, 1966. 
FAO Pl"'Oduction Year Book 1967, Vol. 21, Rome, 1968. 
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Plan ~ oriods 2.n.d have not yet been completed. At present the GOI is 
givi.ne priority to t .. 1e completion o.f such projects over the initiation of 
ncH :? oj ects. 

17. Up to no-H, there has been only l:L:ri. ted gr01n1avJater dcvelon-·.1ent 
·HitJ.l:in the service axe as of existing surf c.;.Ce irrigatbn systems. Because 
of the recharge from rainfall and irrigation CJ ... Jplications, it is believed 
that a substantial potential exists for such development Hhich Hould 
(a) :provide additional irx·igation .vJater, (b) enable double cropping 
thi·o-u.gh integration of groundHater supplies together 1d th reorientation 

·of t::1e ope-,c.tion of the surface systems, and (c) avo:iid rising 1v-ater-tables 
and/or uaterl oggi.ng. A more systematic investigation of such pos s:ibili ties 
is e:~:pected i..11 the conte:;::t of the Punjab Study to be f:L11anced under the 
Pw.""'lj ab Drainage Loan. This would deal 1vi th the Indic:n part of the Indus 
river system, Hhere risi..t'J.g 1...rater tables and some waterlogging are already 
being observed. 

Develop.1ent Potential 

18. No comprehensive assessment of the development potential for 
irrir;ated agriculture is available to us. India is laced vJith eight 
majo-.. river systems, all of which have been partially tapped for irrigation. 
TY-ro, the Indus and the Ganges-Brahmaputra systems, involve international 
uater rights problems . I-lost of the others run through more than one 
State. The systems and the States involved are shmm in the following 
table: 

Interna tiontli ~·Jater s 

Gant;os-Bra1rrnaputra U t ten" Pradesh East Pakistan ~/ 

Bihar 

Hest Bengal 

Assam 

Indus Harya.na Pnnj ab 1-Jest Pakistan 

Hira2.chal Pradesh 

Jammu and Kasr . .rni.r 

Narnada Gujarat 

Nadhya Pradesh .. 
Discussed in memorandum to ¥1!'. 1·1cl'ifam.ara from Hr. Cargill of 
Nay 14, 1968, and updating memorar..dum from 1·lrw Felc11lan to 
Nr . Cargill of October 2, 1968 . 
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River System R.i. paria:n s-. ate s International ~·Jaters 

Tapti Gujarat 
' 

Nahal'' ash tr a 

}tladhya Pradesh 

Nahan a eli Nadhya "PradE:.ch 

Orissa 

Godavari .i'ill.dhr a Pradesh 

Hal1arastra 

KrishtJ.a Andhra Pradesh 

Haharashtra 

IV.tysore 

Cauvery Hadras 

Some developments on these rivers are as much as two thousand years 
old and are still operational. 

19. Hhat is nou required is a systematic review of the development 
potential of these river basins, follo·,v-ed by j_ntegrated river basin 
develop:a!ent pla11 .. :n.:i..ng. Such planning should be comprehensive in the 
sense that iiJ orien·~s uater resotu"ce development, both surface and 
grounm·Jater, to the needs of increasing double cropping, I·Jhich requires 
different delivery schedules th2.n thos2 at present obtaining in existin.g 
syster.1s. It. Hould also need to cover p01fer aspects since the lif-~ing of 
groundwater -vJill require extensive rural electrification and may lead 
to sir;.nificant changes in the time distribution of · p01·Jer demand. 

20 . Heantvhile, there is substantial scope for the completion of 
on-goiilg irrigation projects, the most urgent of which are shm\rn 
in A:nn()x I In addition, the Draft Outline of the Fourth Five-Year 
T'lon lists some )h irrigation proj ects in vo.rious staGes o. preparation 
md development, a number of 't'lhich could pr9bably be proceeded with in 
the absence of detailed river basin. development plannmg. Furthermore, 
groundHater development, as stated in para.l7, offers consid~rable 
potenticl. 

Policy Aspects 1/ 

21.. ..<\side from planning concepts and design criteri dealt -vlith 

!( For policy aspects relating to Bank financing o~ irrigation 
projects '"'ee also memorandum of Hr. Chadenet and 11r. Bell to 
Nr. Alde-vrcreld dated November 2, 1967 . ) 
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above, the major policy ·aspects of concern to us in the context of 
otrr participation i..n irrigation development are: 

(i) funding of projects; 

(ii) oper'"'.tion and mainten.mc ·- problems; 

(iii) recovelJT of invesu~ent costs from beneficiaries; 

(iv) proj ect organization and administration; 

(v) procm..,ement; and 

(vi) use of e:xpatriate consultants for plar.u1:i.ng and 
project preparation . 

In adcLi..tion, there is, of course, ·C,he problem of maintaining appropriate 
incentives to producers to ensure full utilization of the facilities to 
be provided, involving pricing and market policies and the availability 
of credit. 

22. Fm1ding of Projects: Execution of irrigation projects has 
in the past been hampered-by-inadequate local currency funding of projects 
nnder Hay. The recent emphasis on completion of on-going projects is 
thus a step in the right direction. To help ensure prompt utilization of 
irrigation facilities, initial fu.nc.ing s~1ould provide for the minor, as 
1-vell as the major, structure~, sL"1ce fa.......,-,lers are often not able to organize 
and ca:rry out e~:tensive field chann.elling. Eany of the proble1~1B in this 
a:cea are the result of the complex relations bet-v;reen Center and State . Y 
23. O:;eratj..on and Haintenance Problems: The operation of existine 
irrigation projects tends to be oriented toua.rds the vrater requirements of 
C:::'Opping patterns of l01v intensity. Uith supplementary development, ope!'a
tional procedures should be revie-vred,and if possible adjusted, to provide 
for effective 1-rater control rather than drougl-.:.~~ insurance. S:i..rni.larly, ma...ny 
syste.i'jlS appco= to suffer from de.1.erred maintenance often due to inadequate 
budget allocations . L"1 some cases this may make complete overhaul of 
irrigation systems necessary. Unless adequate provisions for rerruJ_ar 
maintenance can be assured there is little point :in initiatin~ new projects . 

24. Rec overy of Investrn.ent Costs fron Benefj.ciaries: There is a 
tendency 00 subsidize prodUcers via lo1·7water-charges .-~vith im].Jroved 
terms of trade for agriculture and increasing productivity, u:~~e is less 

See memorandum fr om Mr. W.A. 1~iapenhans to Files , 
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justification for such a policy_, except for very small holdinss capable 
of producing; little n o:."e than subsistence req_uiremcnts, particularly in 
the absence of sie;nific:.mt action on taz:ation in the aoricultural sector. 1/ 
In v"ie1v- o·" the increasing burden on public funds, because of irrigation 
dev·elopment and maintenance cxpend.iturcs_, it is essential to require ultirn.a.te 
beneficiaries to con tribute to the recovery of capita~ invested as 1·reD_ 
as to cover operation and rnaint.erw .. :.r1ce expenditures. 

25. Project Organization and Adrn.inistration: The ef.Lectiveness of 
the organizational and admirlistrativearr~iileiits made for the const,ruction 
end operation of irrigation ·t-rorks has been f01.:nd to vary considerably from 
one State to a...'"'loi.··,her and from one type of projeet to another. Overall, 
little consideration is given to t~e agricul tm"al aspects vrhen devising 
o..r1d staffing a project organization, and the institutional division already 
referred to usually continues into the operational phases of irrigation 
projects. For our futm"e involvem.ent in irrigation development, it would 
be essential that clear and concentrated responsibilities be assigned for 
cac1 project. 

26. ~roc"t!!~.~~nt: You have haen provided 1-r.i..th a separate brief on 
procurement, 1n1hich has been the subject of intensive discussion Gu.ring 
recent months. It is the present policy for all procurement from abroad 
to be ch3.J.J11.elled tt.II'ough State and Center authorities for reviev; and 
approval, and little responsibility is delegated to the authorities directly 
executing a project. In the proc·ass, specifications may be changed and 
considerable delays are generally incurred. 

27. Use of E::coatriate Consultants: Indian authorities, especially 
those dealing -vri. th irri[;a.tion, have consiste~1tly objected to the employment 
of e:·::patriate consultants. This has contributed to the fact that the 
attempt to solve today' s problems ·;·Jith pre-Har technology and pla.rming 
concepts is still frequently made. If the a}Jproach outlined LYl para.l9 
above is to be folloHed, it will be essential that expatriate expertise 
is bl'"'OUght to bear upon the irmnense plannL"'1g job. For there is only 
lirni ted Indi~J. expertise i11. integrated river basin development planninr; 
embraci...'"'lt; bot .. J.~ ground and surface -;-;ater, and many of the planning activities 
a..re extra-curricular to the functions of exist-ing institutions J ond migh ·
strain their capacities. 

During the past decade the contribution of land revenue to State 
revenues has fallen from 25~~ to 7%. \rill1ile agricultural :L""'lcome increased 
by 507b bet"t"J"een 1960 and 1966, land revenues increased by Ofl~Y 21%; see 
Stanley Ple2.se, Aspects of .Ag:ricul tural Tax Policies i-Yl India an.d 
Pakistan_, IBHD, Nov8J.i1.ber, 1968. · 

AgT: culture Projects Deparuaent 
November 5, 1968 



Project 
')tate L 

Pocharnpad 
(~~Ddhra Pradesh) 

Upper Y.rishna - I 
(Nysore) 

Bhi.-rna 
(Ha~arastra) 

c.Tayakl·radi 
(Haharastra ) 

Broach · 
(Gujarat) 

1-Iahi-BanS\vara 
(Raj as th a.11 ) 

.. Ja .. ~i-Kadana 
(Gujarat) 

Tm,ra 
(Hadhya Pradesh) 

rrgi 
(Hadhya Pradesh) 

River 

---

Godavari 

K:r.i sh.1·1a 

Pm·ma and 
Bhima 

Godavari 

narmada 

Hahi 

Halli 

TaHa 

Narmada 

Source: 

Priorities for Completion of 
Major On-going Irrigation Projects 

Date of 
Start 

1963 

1964 

1964 

1964 

1959 -

-

1956 
(prel.) 

1962 

-

Est. Already 
Cost sper1;t 

(Rs .mil) (ns .mil) 

401 80 

582 21 

426 26 

385 52 

414 57 . 

290 

163 9 

341 58 

670 

Irrigation 
Potential 
(000 acres) 

570 

600 

469 

350 

962 

72 

220 

750 

70 

:/l..nncx 1 

Remarks 

Hark on the dam is about half comnle te. 
The canal is only 17% conplete . "' 

Very 1i ttle 1·;ork has been under taken. 
Stage II 1vould extend the irrigation 
potential to 1.2 million acres. 

THo darns, one . of which nearly com.pletede 

TJork on the dam is ab out half complete. 

Project scope under revieH. 

Nulti-pm'pose. Joint project \--Ji th Gujarat . 

Project would also firm up Hater supplies . 

Hark on dam and canals started. 

Nul ti-purpose (70H\v) 

---------------------------------------------

1-'li.nistry of Irrigation and Po:..rer, NeH Delhi 
(K.S.S. Hurthy 1 s letter dated August 23, 1968) 



TO: 

FROM: 

SUBJECT: 

Mr. L_:J ·~· Evans and Mr. G~ -~otaw 

G./. D~ell and R. ~to 
1 /; ...... )"" -' iY~ 

INriiA- ·J~ai Seeds ( __ Project 
Fertilizer Financing 

June 14, 1968 

1. In connection with the appraisal of the above project we wish 
to recommend that IDA be prepared to consider financing of fertilizer 
imports both for the direct use of farmers who will be growing certified 
seed under the project and (provided a suitable project can be developed) 
for the farmers who will make use of that seed for growing foodgrains. 

2. There are few problems on the production side of Tarai. Unu-
sually favorable physical conditions, the large size of holdings, the 
enterprise of the local farmers and the technical competence of the Uttar 
Pradesh Agricultural University (UPAU) provide excellent conditions for 
productive farming. Indeed, the on-farm investments proposed under the 
project would pay their v1ay even if quality seed production was not part 
of the project. However, there are few regions of India where the capital 
intensive pattern of agriculture proposed for Tarai would be appropriate. 
Rather than its direct production merits (tvhich are substantial) the major 
contribution of the project to the economy as a whole would be its focus on 
a particularly crucial element of the Government's agricultural program-
seed. 

). The dwarf and hybrid seed varieties which the project would pro-
duce call for two to three times the fertilizer applications recommended 
for ordinary varieties. This means that unless adequate and timely amounts 
of chemical fertilizers (adequately supported by credit) are made available, 
the incentive of farmers to purchase the new seed varieties would be 
reduced. The following orders of magnitude illustrate the dimensions of 
the Tarai Seeds marketing task. By 1972/73 the project would produce some 
50,000 tons of high yielding wheat, rice, maize, sorghum and millet seeds --
23 per cent of the all-India draft Fourth Plan target for the High Yielding 
Varieties Program (HYVP). Taking account of the seed rates applicable to 
the varieties to be produced under the project, this implies an eventual 
end-use area for Tarai seed of approximately seven million acres. The 
related annual requirements for fertilizer would be about 0.7 million tons 
in terms of nutrients {worth US $140 million) representing about one-third 
of the current fertilizer utilization for India as a whole. .. 

4. At the present time, themarketing of seed and fertilizer in 
India is largely the province of Government departments and cooperative 
agencies. There are exceptions to this pattern but they occur mostly in 
the South, i.e . outside UP, Punjab, Haryana and Rajasthan where most of 
the Tarai-produced seed is expected to be sold. In UP, fertilizer is 
distributed by the Provincial Cooperative Federation, the Cane Producers 
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Union Federation, and the Agricultural Supplies Organization (State Depart
ment of Agriculture). In Punjab (and almost to the same e.xtent in Haryana) 
fertilizer distribution is ·handled exclusively by the Cooperative Marketing 
Federation. In Rajasthan, fertilizer distribution is equally shared by 
cooperatives and government departments. The shortcomings of these agencies 
are serious and too numerous to be listed here. Given these shortcomings, 
the Central Government has recognized that near-monopoly distribution by 
public agencies or cooperatives is inconsistent with the large increases 
in fertilizer supplies proposed for the next few years. However, some 
State Governments, notably Punjab, have been reluctant to allow manufac
turers the freedom to make their own distribution arrangements. The same 
reluctance broadly applies to seed from which State agricultural departments 
(and sometimes their officials) now derive substantial income. 

5. The use of high yielding foodgrains seed and fertilizer requires 
additional direct on-farm expenditures of about Rs.200 - 300 (US $25 - 40) 
per acre. This is a significant financial burden for the bulk of Indian 
farmers. Up to now, because inputs were scarce and product prices favorable, 
production credit has not been limiting to the expansion of the new food
grains technology. Progressive farmers have been 'tvilling to pay cash for 
the new seeds and the UPAU has been able to sell its entire seed output 
at good prices with minimal promotional activity. However, as seed pro
duction picks up and HYVP begins to reach beyond an upper layer of pros
perous farmers, credit is bound to limit modern input use unless expanded 
credit facilities are made available through appropriate channels. For 
fertilizer alone, the Fertilizer Association of India estimates that annual 
production credit amounting to US$210 million will need to be provided in 
Northern India by 1970/71, and that less than half of this amount could be 
handled effectively by traditional cooperative channels. 

6. In view of the above, the project might run into marketing pro-
blems well before project maturity unless: 

(a) appropriate links between seed and fertilizer distri
bution are forged; 

(b) adequate supporting credit arrangements are implemented 
(taking cognizance of an expected pattern of seed and 
fertilizer distribution in which manufacturers and pri
vate dealers will play a greater role); and 

(c) adequate quantities of chemical fertilizer are made 
available for distribution through appropriate channels 
in North India. 

7. With respect to (a), it is proposed that the Tarai Development 
Corporation (TDC) 1/ make its own arrangements for seed ma:rketing. To 

1/ TDC, a newly formed corporate body of the seed-producing farmers, 
UPAU and others, would process and market the seed produced under 
the project~ 
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facilitate such arrangements, IDA has encouraged an association between 
TDC and Indian Explosives Ltd. (IEL), a fertilizer company of the ICI
India group in which IFC holds shares. Discussions about this associa
tion (which might involve a ten percent contribution by IEL to the share 
capital of TDC) are now underway. By 1972/7 3, IEL 1 s area plant located 
at Kanpur (UP) is expected to market about 180,000 tons of N. This is 
about two-thirds of the requirements associated with Tarai-produced seed 
in that year. An IEL-TDC partnership would therefore greatly strengthen 
the marketing programs of both organizations and we would therefore 
recommend that such a partnership be a condition of IDA lending for the 
Tarai project. In due course, suitable working arrangements between TDC 
and other fertilizer manufacturers might be framed to further promote 
effective seed marketing. 

8. With respect to (b), IDA should obtain an assurance from the 
Government that it would undertake to meet the credit requirements for 
seed and fertilizer distribution including the requirements of commercial 
channels. 

9. With respect to (c), it should be pointed out that, given the 
present shortage of fertilizer in India the full economic impact of the 
project would be realized only if the fertilizer supplied under the project 
is additional to existing supplies. Since India's fertilizer production 
capacity is not expected to match domestic requirements for at least five 
years, additional fertilizer supplies means additional imports (Annex 1). 
Given India's tight foreign exchange situation, these additional imports 
would require external financing, over those same five years. 

10. IDA financing of fertilizer for the project could therefore be 
justified on two project grounds -- to assist the Government of India in 
providing the necessary credit for seed and fertilizer distribution (para. 8) 
and to allow the additional imports (para. 9). ~rJhile India's external 
financing requirements for fertilizer are now covered in large part through 
bilateral aid programs, they are pledged 'tvithin the Consortium framework 
only on an annual basis. Furthermore, the amounts of fertilizer required 
are small compared to estimated import requirements, at least for the next 
four years (orders of magnitude only): 

1968/69 1969/70 1970/71 1971/72 1972/73 Total 
... - - - -(us $ Million)- - .. - -

Project Needs 1( 0 16 31 46 J6 169.0 

All-India import 
1,467.0 requirements 310 335 335 282 205 

!/ Gross needs of farmers planting 't-Ti th high yielding seed, less amounts 
of fertilizer assumed to be already in regular use. 
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Subject to satisfaction on a number of points {which are spelled out in 
para. 11 onwards) we would therefore recommend that IDA consider financing 
fertilizer imports of the following orders of magnitude, a small percentage 
of import requirements: 

For seed-producing 
farmers: 

For end-users of 
project seed: 

Total: 

1968/69 1969/70 1970/71 1971/72 
- - -- -- ----(US$ Million) 

0.4 o.8 0.8 1.0 

1972/73 

1.0 

25.0 

26.0 

Total 

4.0 

100.0 

1oL..o 

The US $4 million proposed for seed-producing farmers would be part of the 
credit under active consideration, and for which the appraisal report is 
under preparation. The remaining US $100 million (order of magnitude only) 
would be the subject of another credit following further preparation and 
appraisal. It would be a condition of lending that the rupee funds gener
ated by IDA financing of fertilizer be used for meeting other agricultural 
credit needs, in particular those arising from the project itself. 

11. The proposed US $100 million credit would entail further staff 
activity. As a first step, lve would recommend that a mission be sent to 
India in the fall to review the marketing and distribution of seed and 
fertilizer in North India and to investigate other restraints on the end
users (such as, for example, lJ"ater). This mission might well point up the 
need for a more detailed investment-oriented study of the needs of those 
end-users, the cost of which could be included under either credit. 

12. Substantial fertilizer financing by IDA would only be justified, 
of course, if IDA was satisfied that India was making sufficient effort to 
make full use of existing fertilizer capacity and to expand such capacity; 
that, during any period of such financing, domestic requirements did, in 
fact, substantially exceed production capacity and that alternative sources 
of suitable external finance to fill the gap between domestic supply and 
requirements remain uncertain. Any credit for fertilizer imports 'tvould, 
therefore, have to be subject to fairly frequent review. 

13. 1rJ'e would be grateful for your views on these recommendations 
prior to further discussion in working party. 

cc: Messrs. Chadenet, Bell, Wapenhans, Pickering, Eccles, Courbois (Rome), 
Bartsch, Dunn, Gilmartin/Bohr (Delhi Office), J. David Dodd (IFC) 

RPicciotto/SEccles:gz 



India's Fertilizer Import Requirements.!/ 

A1%JEX I 
Page 1 

1. The target fertilizer consumption f igures set by the Sivaraman 
Committee in 1965 have official status. They are generally considered as 
representing minimum requirements f or the sectoral growth targets proposed 
by the Government {implying foodgrains self-sufficiency in the early seven
ties). The Committee's consumption projections beyond 1970/71 are only 
"reasonable goals." Considerable improvements in water management were 
assumed in setting these goals and a great deal of effort will be required 
to meet them even if the supply of fertilizer is assured. 

2. Nitrogenous fertilizers are by far the most important, in terms 
of quantity and cost, and a chart is attached showing a projection of 
possible domestic production against the Sivaraman Committee consumption 
projections. The chart assumes that plant production never exceeds 90 
percent of installed capacity, that new plants take two years to come into 
production after tl1e start of construction, and that production is 50 
percent of capacity in the first year, 75 percent in the second year and 
90 percent thereafter. The production forecast from plants already in 
existence, under construction, or whose construction might start in 1968/69 
is Hr. Bohr's. In order to make a projection of the future contribution 
f rom extensions and plants under active consideration not f alling vdthin 
the above three categories, it has been assumed that construction of one
half of that capacity vmuld begin in 1969/70, with the other half a year 
behind. Clearly, some of these plans will be delayed or abandoned and 
others might or might not take their place. On the other hand, the con
sumption forecast is also dependent on many imponderables. So that our 
production assumption may serve as a tentative guide to the f uture trend 
towards self-sufficiency in nitrogen production. The chart indicates 
that domestic production could be sufficient to meet requirements for 
nitrogenous fertilizers by 1973/74. 

3. The situation with regard to phosphates ~s not as hopeful since 
total productive capacity is not expected to reach above 1.6 million tons 
of P20c equivalent prior to 1975/76 even if all plants under active con
sidera€ion materialize. Consumption at that time might be eA'"Pected to 
have reached around 2.0 million tons equivalent. 

4. All potassic f ertilizer requirements have to be imported. 

5. On the basis of the above assumptions, India's f ertilizer i m-
port requirements are projected as folloHs: 

Principal sources for this Annex are: 
(i) Notes by Mr. Kenneth A. Bohr, as attached to his letter of 

April 3, 1968, addressed to Mr. Votaw; (ii) "Report on the 
Fertilizer Industry in India", IFC/T-27, of May 6, 1968, pre
pared by Mr. J. David Dodd with assistance from Mr. Bohr and 
other members of the Bank's Resident Mission in India; (iii) 
Memorandum to files dated April 30, 1968, by Mr. Bong s. Lee. 
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N P2o... K20 Total 
1000 HT $ Nill. I 000 HT ~ Hill. I 000 MT $ l'1ill. '000 HT $ Hill. 

1968/69 1,150 230 350 50 450 30 ·1,)150 310 

1969/70 1,200 240 440 60 550 35 2,190 335 

1970/71 1,050 210 590 80 700 45 2,340 335 

1971/72 700 140 665 90 Boo 52 2,165 282 

1972/73 300 &J 600 85 900 60 1,soo 205 
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FO RM NO. 57 

TO: 

FROM: 

SUBJECT: 

INTERNA T I ONAL DEVELOPMENT I I NTERNATIONAL BANK FOR 
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT 

OFFICE · MEMORANDUM 
F-lles /; 

r , , . 
1rJ. A. Wapen..harlS 1_,~ 

J\.1 _..,.1 
I I, 

I NDLt\ - Lending_ for Agricul tur_e 

'· \ 
t \ ;v~ 
\ ,. 

25, 1968 

1. ·Further to my notes to Files on specific projects and activities, 
I ' 

I am setting out belo:r a few more general observations regarding future 
Bank/ IDA lE.nding for agriculture to India. These 1-1ere developed during a 
mission to India from January 30 to February 15, 1968. 

2. To i ntroduce the theme of this memo I ·Hill r epeat a fe1..; of the 
pertinent statistics . India has a population of over 510 ridllion p eople. 
Its cx·opped area is about 400 million acre s of which nearly t -vro"·t_l:i.rds 
are under f oodgrains. The agricultural sector produces roughly 50 p ercent 
of the na tional income . In spite of these enorrrwus magnitudes, t heir 
problenm nnd opportunities , our involvement and acquaintance with Indian 
agricu1ture has been less intimate than that with many other countries of 
les s than one-tenth its siz e~ 

3. Bank and IDA lending for Indian a.gricu~ ture in t he past has been 
predominantly for capital intensive major irrigation -vro!'ks , because it has 
been projects of this type that I r:dia proposed to the Bc.n~( . IDA fin.ailcing 
since 1961 supported fi e i rrigation projects and one drainage project .. 
Tnese involved ·relations 1-ri.t.h the r espective Hinistries of Irrigation at 
tbe Center and State levels, but very little with the Hinistri es of Agri
culture and other agencies directly concer ned vii th pro due t.ion . Practical ly 
no experience has b een gained in lending for Indian E~gricul ture proper and 
hence om· rel ations -vri.th the agricultural authorities ha.ve b een only slight . 
This is unfortunate especially b ecause of t he rather rigid. compartrr.ent .liza
tion vTi thin t he Inc ian adm:i.nistration, which at times results j_n the setting 
of priorities for development not necess~rily ccntplementary to each other . 
The comprehensive approach long advocated by the Bap.k is nm·.r being given · 
increasing emphasis by agricultural authorities . Hovrever , more could be 
done to ensure adequate i ntegration of the various activities at the grass
roots level especially in the case of· major irrigation schemes "&·ri:Lh divided 
responsibilities . 

4. For t..~e Bank to be of assistance in this area j the di.alogue on 
project concepts and designs 1 ould need to start at a very early s tage , i.e. 
perhaps tuo to th::-ee years before a project rea dy for fi.na ... cing 1-Jou.ld emerge .. 
It vJould also require close and continuing contacts betunen the Indian 
authorities responsible for such proj ect prsp2.ration at the Center and 
State levels and t he Ba.nk ' s ·technical s~aff . A frank and constructive 
dialogue d·9pends on 1m.1.tt1.al understf.mdine and confidence ~·rhich can only be 
built up by better acquaint.J.ncc with the system, i ts prob1ems , and the 
pe!'SODali ties wLo onera.t9 i .~.., , and b.,r tl-.~.8 Indiar:t officials learning more 
abo·ut ou:- intentions, p:-o-:edu:;.--es fl.r..d concepts . 

5. The Ter·ai Seeds project and t:1e Pu..nj nb D-.cai.nar;e Proj ect and Lc;ri
cu l t1.rcL. s+,,·_cly al!'ez.dy 0:f~::~ an oppo~t. ~; n5. -t:r to :Lnt~er:sify our rel;::.tions 'idt.h 
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Indian agricultural au Li1ori tics. Ho-v;ever, this should be regarded only as 
a first step. A continuous exchange on future projects and programs 
should folloH, which in turn v.rou~d increase the prospects of a pipeline 
of soundly conceived projects. 

6. Tne latter in tlrrn requires that the agricultural authorities 
(State and Federal) are given some incentives to take an active part in 
such proj ect preparation·. Repeatedly I w-as given to understand that IDA 
finance for agric ,ltural projects 1rrould not necessarily increase the total . 
allocation of resources to agriculture either at the Center or at the 
State level. This results from an intricate planning mechanism under 
lvhich external financing is anticipated and possibly allocated in accordance 
'tvith criteria for priorities inherent in the system. Since most projects 
in the field of agriculture require little foreign exchange IDA finance may 
thus be in substitution of budget allocations rather than incremental . 
Rejection of a pr-oject for external support on technical gronnds can thus 
have serious budgetary consequences for a particular "State budget. Since 
this is recognized, there is in the mind of the Indian agricultural admin
istrator little purpose in going through the rigors of project preparation · 
for II11\. financing when the same amount of resources can be obtained Hith 
l ess effort and lli""lcertainty . I suspect this applies generally especially 
if non-project financing can be had in the _absence of suitable projects 
r eady for financing. 

7. Consideration might therefore be given to the introduction of a 
system py Hhich a given sum of IDA finance would be made available only for 
soi.lnd1y conceived !_Y. oj ects in the fi8ld of agricul. tliTe and irrigatj.on. It 
1vould nesd to be made clear that these rcsoux·ces Hould othe:r1-.rise not be 
available and 1-1ould thus not substitute those allocated at any rate in the 
States 1 annual development budgets . The alloc;;l tion of these f1.mcls should 
then be strictly in a~cordance with project criteria anrj irrespective of 
the concept of equality amongst States. This might l~Hd to a constructive 
competition amongst States for incremental resources for the development of 
agriculture. Since these funds 1-10uld not othe:n._;is e be available and since 
they could ~imultaneously provide free foreign exchange fo:::' the Central 
Government this should result in a rather po-vrerful incentive to prepare 
acc eptable proj ects and to seek help in such preparation. Such an approach 
would not necessarily improve the quality of proj-ect preparation across the 
board and might initially even lead to a concentration on a .few promisj.ng 
prospects . There should be, nevertheless, a considerable demonstration 
effect in the long rlli"'1. 

Current Inuut ~lncnci~ 

8. Ii'oreign exchange requirements in agricul tm. ... e proper , as dis tine t 
from irrigation Horks_, occur at preserJ.t mainly ;n regard t~ cur:r·ent inputs. 
Our urnrillingness to finance a rather large .fertilizer import program in 
conjunction ~D-th the UP 1'ubeuell project has caused some consternation and 
resentment 1.rith the Central Hinistry of Agriculture. Their argument is 
that a much better utilization of all~eady developed l and and "rater resources 
can be obtained at loH costs through the mcremental provision of current 
inputs, espcciall:r fertilizer . In vie-u of the absolute scarcity of 
fertilizers this argument is not 1-d.-Ghout merit . 1ne counter··argtunent that 
t he economy ought to devise mechanisms for priority a1locations of such 
scarce current inputs does not appear very persuc.3i"'le to t-J.e Indic.t.n admirl
istrator rho i..., cl'lc;.rgsd lvith t.he rc__,ponsibility for ir.rrnedi2.te ::...?}creases in 
food firoduc Lion. 
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9. T'ne case co1Lld be made that the p::c·ovlsJ..ons for fertilizer i mports 
closely resembles commodity imports for better utilization of industrial 
cc:.paci ties. 1-Jhere adequate i rrigation ' supplies are available the provision 
of extra current inputs Hou.ld 1.mdoubtedly improve the efficiency of such 
resource use. The r esulting output is bound to relieve import requirements 
in value te:c·ms perhaps many times that of the foreign exchange spent on 
f ertilizers . Increasingly the provision of such inputs should con1e from 
local manufacture and any interim financing of · fertilizer imports should 
p:cobably be made contingent upon the establishment of such production facilities . 

10. Tne criteria for the financing of fertilizer imports 1-rould thus 
appear to he: 

i) that it be in anticipation of local manufacture for which 
i t -vrould prepare the market; 

ii ) thc.t appropriate priority distribution ·in accordance 1-rlth 
the concept of efficient resource utilization rTould be 
ensured; 

i ii ) that such support would be made available only on the 
evidence that the country is making adequate provlsl.on 
f or fertiliz.er supplies from its o1·m as well as third 
party resources . 

Such input financing should preferably be done in the context of g,gri
cul t1.1.ral projects suitable for external assistance and then only on the 
basis of an acceptable fertilizer supply program for the entire ssctor· . 

Future Lending Prospects 

11 ~ A.."l attempt 1-ras made to discuss future projects and programs vii.th 
t he Central Hinistry of Agricultureo HoHeve:r , the Secretary of Agriculture 
and his deputy v.rere initially not 1-1illing to discuss any of their fub.1.re 
plans beyond Terai Seeds and the Agricultural Study in connection vli th- the 
Punj ab Drainage project . In my opinion this attitude was mainly conditioned 
by i nadequate preparation on the Indian side , a desire to ration information 
and, i n their minds , our l ack of understanding f or current input financing . 
The a t mosphere improved s ome1·1hat at the end of my sjiay in India . Arising 
ou t of their interest i n rJork done by the Bank else-vrhere , i t vias possible 
to develop a preliminary exchange on river basin development probram11dng 
and t he need f or integrated development and use of surface and grounchv-ater . 
The desirability of a more intensi- e dialogue bet1·1een the Indian aori~ 
cultural authorities and their counterparts in the Bank became apparent i.n 
t he course of these Qiscussions. I 

/' 
\ , ...... 

The contacts at the State level ( Nysore and }1adras ) were less , ... ... ..r- · 
.tl ~t -

12. 
:tnhibited . rnere is , nevertheless , a lack of underst2.nding for our / J 
emphasis on the project approach , mainly bec2.use of the rea.s ons given in \. >-· 
para . 6 above. In vogue are the so-called "Intensive Agricultural Disvrict ' _.\....../ 
Programs 11 ( IADP ) and more recently the "Intensive Agricu)_tural .Area 
Pr ogram.s" ( IJ P). rfhese consist mainly of the provisim:. of curreEt inputs 
s uch as fertilj zers and quali t.r seeds at rations higher than usual.. TLe 
programs are frequently formulated around soma prevj_oi..s irri:;ation develop-
ment and once c.ecepted l y the Central Gover!l .. ment r ecei.ve Center support ,. 
The r esults are not alHays co .. .. vincing and the r·ea.son r0.ay Hell be .J..J.1o lack 
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of coordination betHeen such activities as double cropping , irrigation 
operations , 1-:rater maneyemt?nt, on-farm development, dra.:Lnc..ge provision, 
etc., all required in addition to current inputs but several controlled 
by departments other than agriculture. -' 

13 . In their present form these progr2.ms HOD~d not appear to provide 
a sui table basis for lending to a§:ricul ture. They v-rould need to be 
enlarged to encompass the aspects entioned above. In particular the 
irrigation operations would need to be revised to meet the needs of the 
cultivators for increasing double cropping and more intensive current 
input applications. Unless .this is done there is the danger that such 
intensive area progrffins just substitute for the deterioration of such 
basic resources as irrigation supplies. In this con text it may be -v10rth I 
mentioning that there appear to be subs tantial opportunities for ground- QCY"" · · 
water development -vrithi11 existing surface irrigation systems. This in ,. ., 
turn vTould require cc.refu~ planning with regard to the rural electrifica-~,., (\er-&~t"'· . 
tion programs and the integrated operation of such combined resource V ~ c, ;c, l 
development (see also my note to files on the ground1.rater study in Tanjore, .:I'J 1

' 

Madras). 

lt~. Discussions were also held with the Secretary of Food, Central 
11inistry of Agriculture. His staff is presently thinking of a gradual 
relaxation of the food zoning policy. 1bis may result in substan·vial 
cllanges in inter-State grain flovl patterns. In turn, this is likely to 
result in increa.sed storage requirements with future capacities so located 
as to enable the nw.intenance of strategic reserves ma.inly fror.1 local 
production and their use .for price stabj.lization . ~J.e Secretary of ?ood 
in conjunction Hit.h the Food Corporat.ior1 of India is presently rc·vising 
his plans for the increase and loct:.J.tion of grain storage capacities . He 
promised to nake his revised plans availc.lJle to our Resident 1-Tission as 
soon as they becor.1e available. 

15 . The future prograra of major i~rigation development 1·1ns discussed 
with the Secretary of Irrigation, Central Government. The present plan 
includes some 63 major irrigation proj ects· of which 17 are nearing corapletion. 
Because of shol"'tage of rupee funds it became necessary to conc.entrate on 
8 of these 17 projects on which preliminary discussions had taken place on 
previous occasion . Host of these are more than 70 percent complete and 
offer very little prospect for a useful contribut{on from IDA. 

16 . In the past the divergence of vie1{S betHeen Indic.n irrigation 
officials and the Bank Has ma:L"'lly in relation to design aspects, such as 
intensive vs . extensive cropping patterns. ~~ile there appearz to be a 
l ess rigid attitude on this aspect on the India.n side, there is the danger 
that the traditional concept of extensive irrig2~tion system designs vrill 
perpetuate itself unless continuous influence is brought to b ear on those 
re.sponsible. lle have already coamented on the need to empJ.~y consultants./_ ... ·- _, 
for project prep2.rat.ion and j_mplenentation on previous occasions (see~-
Mr . Evans ' memo to Hr. Chadenet of September 20, 1967). To maKe this 
acceptable is, in my opinion, agai...'Yl not only a question of insistence but 
also of our continued presence . Tn.e neH element of possibl8 integrated 
surface and ground1-.rater use in the case o.f irrio-ation projects mit;ht make 
the Indian engineers more accessible to outside e.xper·t advice. I see a 
considerable opportu...11i ty here to help in the plal"L"ling nd preparation of 
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rrajor irriga-clon projects Hhich are still in their infant stages. Because 
of the groundua.ter eler:1ent the accept.9bili t;r of outside consultC!nts should 
no longer be excluded_; but steady persistence vlill be req~uired to bring th:Ls 
about. Again this w-ould require a continuous dialogue b et--;;v-een the Indian 
i rrigation authorities and the Banlrl s technical staff . A first step in this 
exchange should be a reconnaissance nLi.ssion to India which vrould concentrate 
on those major irrigation projects 1-rhe:ce the design is yet preliminary and 
vThere there is a good chance of integrated e:x.-ploi tation of surface and ground
water . Such a mission could usefuJ~y visit India in early fall of this year . 
It should not be expected that there 1vould be i mnediate lending prospects. 
Hov1ever, t his could be the beginning of building up a continuous pipeline of 
soundly conceived projects. A conducive 1-1orking atmosphere at the State 
level .should not be overlooked in the selection of such projects, especially 
if the approach set out in para . 6 above is found to be acceptable . If in the 
long _run, the level of disburs en1ents for projects is erpected to substitute 
also l argely for those of inport financing the early concentration on such a 
pipeline ·Hould seem of high priority . 

Conclusions 

17. In summary the above leads to the follo~rlng conclusions: 

i) Otlr dialogue with I.n.dian authorities respo~sible for agri-· 
culture and irrigation should _be intensified and additional 
emphasis should be given to our contacts at State levels ; 

ii) A system should be conceived which would make it attractive 
"' for India..71 officials to engage activ8ly in and seek he:p fo j_" 

pr oj ect preparation w1lich would eventually lead to an 
acceptable balance o.f non-project and project financing ; 

iii) 

.I iv) 

v) 

' vi) / 

Financing of current inputs especially fertilizers should 
be given consideration, provided this would be ia support 
of the country 1 s mm efforts in -this field and adequate 
priority allocations can be assured; 

Jn future project preparation in agriculture emphasis 
should b e giv en to the comprehensiv:-e planning and 
executi on of such proj ects including revieH and, if 
necessary, r evision of t raditional patterns of irrigation 
systems operations , maintenance, d~"ainar;e and ground~,rater 
development ; 

The development of changes in foo d zoning policies and the 
possi bilities of revisions and increases in grain s torage 
capacities should continue to b o -w·atched; 

Possibilities for i mproved planning and preparation o.f 
major irrigation projects with the possibl9 help of outs ide 
consultants shoul<i be follo~·red u0 w:Lth an early irrigation 
reconnaissance m . .ission . 

Unless these steps are taken I see little prospects for e::x:pC1..nded lending f or 
agriculture t o Ind:i.a . 
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18. The agricul tllral staff of the Resident Hission in Delhi has made 
a very encouraging start in familiarizing themselves 1vlth proj ect prospects 
in var ious States. It -vmulJ. be unrealistic , hoHever , to expect D. contingent 
of tHo staff to devote, in addition to their other dut i es , sufficient time 
to project i dentification and help in preparation . Substantially moT·e 
headquarters support is required. Hore frequent missions of agricultural 
staff to India w-ould s trene;then their efforts as ·Hell as suppor t those in 

/ the Indian administration vrho are prepared to vrork 1-vith us. The FAO/ IBRD 
Cooperative Progranf could also play a useful role in this effort. There 
are, however , some tendencies to play FAO against the Bai.1k and vice versa . 
It. is, therefore, essential that the Bc:mk ret'-"in the lead in the dialogue 
and ask FAO help for the specific follmv--up activities in the sphere of 
project preparation. 

HAi:J :at 
Bank/ IDA 

cc: Hessrs . Chadenet , Bell, Ev~'l.S, B. King, Votaw 
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headquart8rs support is required. Hore frequent missions of agricultural 
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Cooperative Program could also play a useful role in this effort. There 
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Hr. s. ,udo::,o~old .d R Bel~ 
B. Cha~~~ Bcrnar --~~-~ 

B. ~Clii (1onot_..and D. R. Boll 

C.ondi t1.ons .for Londin!) to India 

1. Fa ou~s .Gt in thio lili.lJ;'l>rand~'71 c ~,. tnin conditiono uhich the D4'~' .end. IDJ 
should fltipul 'lta in futuro lcndin~ to :ndin. t·Jo conf:1n ourocl~roa to crmGrnl.. 
conditiona '~hich nro nocconary to enou~~o tha ccono;nio ~"ld o.ffcctivo coru:!.t..ct o 
inV3:J t=1c:n t opcrntion::s .!'in an cod by tho llmh: in various soc tors o tho Inclio.n 
acono;:zy-. Wo do not includo oithor conditiO.'l$ t-:hich ~olnt to tha c;cnorcl 
· cono!.i.lc: r.Jld l'incncial policica nnd per.rorr,l:mco of India or cond.i tions .. :!lich 

.. , aro c;p;:,ci.fic to indivie1uD.l projects. Our cus-costiono 'i olo.t'3 to tho nGricul tur 1 
tr~r-~~portation, co:::mmicationo, olcctrl.c po-..·or n."ld wntor cupply 1!!!'\otoro of th 

(' . Indi.nn ccono:7JY, to Oovommcnt policio:J "rhich af'toct tho dovolop::tcnt of t..~:;o 

·. r............,. : 

. " ·~ 

cotoro, to project or~P.n1zntion md m.:-.naeemcnt in tho3o ccctors, to t .. o uco o 
consul to;ntn, to c~"'ltl·nct1n~ a..-r.a.nee2 .• c.."'lta.t to procurc:n."'lt nnd 1~· d .c.cqu.i:;i 't.:cn 
proc00uros and to ot.i.or ad1liniotrn.tiva . . nnd proccclur:il ni.~~ecmcntD. u~~ do not 
di cuso tho ccluc::~.tion ccctor ninco -wo hr4vo had no CY.peric.nco or it in' Indic. ~ 
no O..'"'q')ro~oion c4 intorest in 'bol'""l"0\1in~ !or th1 urpone ror th.a Govo1~~cnt. 

2. Govern·~cnt Pol1.cioo which Dir~ct::tv Affect Dft'toloo:-1cnt of thtJ "'cf'!to~ - , 

(a) . In !'~.EJ t~ro ~:e ·are concernod about the policio.;J -vrhich ~ oct tho 
prlco in~contivc~ w.1.d disinccntivc!l to farm reduction ond tta svailc.bility to 
£armors or c.::~2 ntiDl. i.."1pUC!l 1 es:peciclly of fcrtiliz~rs, plDnt protoctio~ 
t'latorials, scad ood \Jatcr. }~though in tho paot sovornl ye:JXs aovarc droucht 
t1."1!} ensured tl~ t ::tgr"lcul tural com:r.odi ty prices in India. ·ror.... nt lovol~ t·.''hich 
provided otra..1.~ incontiva:J to production a.~d to the usQ o,. pu.rca n.ccd inpuUJ ·or 
production., t.~o pro~pcct or vcrj e;ood crop ~'Us year nd tho poo~ibUi ty OJ. 
continuing bette· .. crops posos tha isouo or prico po icy4' l:Je believe thn.t .o 
oxistin~ I:lditn policy which orm.i t~ th~~ Stntos to orbid or rentrict th D!lip
mo:'lt o£ .fa.-m proelucts outoids thou~ boundaries znieht rcrrul t in sha:tply c,oclini.ng 
prices in ccno of tho •::turplus-prod.ucinn: S .. catcs and might have cignificzn v dio
incc..'1.ti e ei'.fects. t·l oo ... icvo thct this possibllit:r cnllo ..,o4 ·th.a abolition 
~~oss zonal rcstrictiono and also tor a policy oi Govo~ncnt procur~snt c 
minii:un Ot...'PPQ='t pl"ic~o (or, if nocesc::u·y, t hi~hor, m~l-:et .. ricco) 1n order to 
prova.."1t prices !rom .falling to disinc<""t.."'lti ro levels end also in order to ac ~a to 
th .butfor otoc!c of .i'ood.L'Tains co nococnary ror othor roru;:ono. 

~:o nre concarnoc..t al:Jo tdth t'lo !:1ct that a good moanuro o 
ito po~!liblo fro. irrigation project ·; Hrich W ~0 o~· tncy bo .f:in.mcin0, l-'1.1 

natorinlizo only i£ tho other nececsa.7 1nputa, such as fortilizors, plru • r~ 
toction tn:ltorinla a.~d i.."nprovod aod, ax~ c.vailabl in u.f.f'iciont ~t1ty to 

t tho w-.ands o farn.sra in the project, ar as. 
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('b) In t.r:nr.mort~t:ton tta havo ooon concomod uith th Gov~rr::r...,. t po .... icio · 
h:tch h.'lVO · 5.J1pcd~cl tllOCit.. vol0p::1c .. t of h.i.gin • ..-,y tl"~"'l3p~rt o.nd rcvcnto ~~:.!3 ~O"j 

CCO;lC:ll.C dintribution Of tl"nf 0 O.'TlOl'!':: ((O~ ;:p~ting :OOU.CD 0 '1:,1..J.1:;pol .. t. "Io h.::..70 
tU.rJ:-dy ndvi~cd the Oovorn~ol1t· conncetion d th tho lnnt IDJ cl .. vdit fc:.~ tho 
rnilucya thn.t futuro lc:1Cin~ for tho ra!l.;~rz; Hould bo e(;pondent on tho f0'"7:r.!
lnti on rnd inplC':1~nt.'ltion or ~'1. ar-_;roc pl(.l.l."l Of tlCtic:'l. for Z:"!OTO ef;cctiVO trcne7J 
coordination. So:.~1 mo:~nurc3 to t ur; end \·ere includ~d in tho ruU:-~ cr~ t n..'"".d 
the Govorr .. "!'l.cnt undertook to a.dvis9 UG of proir~~cc. :.t;tU3 £nr, ho;rovo • .> c:Uy ono 
report hU!J ecn rccoi v , ~ end trJ.s doc~ r..ot cvidcnco ·mr,Uficxnt pro2r~ .. .~:1. . ·o 
u~ccgt thnt, as n ccndi tion or ~'1.Y futtlro lor .. no in tb;:, tr"-"'l..":nort soc tor, t.'r-1 

OovomirJ:ht DhO'Uld apeci ry tho olici :1 ttdoptcd or.d il:~plcil·nntin~ at~~!) tal~cn ond 
plcr.nod for tho r~ovtll or the cxic tinz cot~iotion~ on ro ~ tr«U1Df.Ort, :tor t 
rt:lt:1.on~izr.:cion or roc.d trnncpcrt. ta,-,:.1.tlon, .~or tho rc:lovr~ o! ~c:.:.a tio. \~hie 
ill.scr:Ln1naton t:;rl.nst ,icl~;,...y trunopo .. :··t end for lone: ra.iluay-bi;lCcC: o~lcco.tion 
or Qovorr .. '"ll0rlt func!s ~'"ld b:::mlc credit, includi.'I"J.0 for it:n O:<;<~hn:.~(; ·• ~thCl. .. O e!--~uld 
en a3reou t~r~ot tit1.a f)Chi:dulo for nction in then a dircctiono ol thouz't clo~ly 
tha choculo ~auld need c...O bo both rc;;.liGtic C..':ld J.e::d.blo in io-.-t Of tho CC1: li• 
catod prob10':1~ o t.1o rolo.t1on:J oot~;cou tui.o Ccrrta Covortll4ont nnd tho Stn.tc • 
Futuro continu.ine londine o er tion ·t..~ ·cato shoul. b conu~t rl.~. 
p ~so in th() W.!:!.ttor. 

(c) In ho other soc tors in \rhich l-: · m-a ucti vo ro do n t t 1m 
t importunt conditioxw rolnting to oYa:r:n:t pol oy. 

(n) In tho £:.~.£~£.1"-lr."'ll sector 'lro h~vo .... on plnzuod by ina~ 1uatc proj~ct 
On';o..."'lizl!.t.ion nn r..:m.:'-,7- ~~::~nt. -fa munt i.."1.sist en condi tion5 <.!.~oiencd to co~.:.·c-~ 
th,_,o~ in~dc~t,~cias. Oar objocviva chou....d bo to obt..."tin clc" .... end· conco ...... t.ravcd 
nu'·horltJ a."'l.d rc~onaibllity for cc.ch. project. ?'li nieht eomotin~n r ~u.:Uo·t!l·3 
ottin3 up or n special nccncy, such &J en autonor:".oua or so.:d- .:.u.tonomou!; p7.•.,joct 

:-.uthorit;r. ~tui is p~ticulnrl:r the eM~ t:hora the projoct roquir0o thn c::Jloy
mont o s r\"icco froa n n'.l.";1bor or dti"£;:rnnt Covcrnme.!l.t dcp:u- ";1~m t3 i.t'lclucli."l;:J 
cspacidl.ly, th~ ~~icul turo ~"'ld 1rr1crnticn c!cp rtrr..ont$ • . Coordiu.:"tinu cc-:r;iJ. ttccc, 

t l~~'Jt in Lidia, do not corvo this pu..~oca. Ey,~n in c..ho c:u:o o IJl:.:plul" proj cto, 
pri.m.nrily tho re~oncibility or sinblo dDp~r mcnt::r or Oovorn~cnt, cloar tl4'd coL .. Ca:'l• 

trZltcd llUt -.ority tuld. resnoMibllity lor p~tiC"ul~!"' projects i. .. ~r ly arl3 but ~ 
n co:Jo~rJ ottdi·tion to ott · ctivo oo.tWtru · o .. Lm.d ~~~~e."lt. 

(b) AJ. ll C0,1dit1on or further londina fo ~~n~~nE,_, th Inc1c.."'l 
P r.J"lrl T ahould bo rcorz~cizo' 1.\"lto nn nu.onc:"'~U or :Jo:ti- ,Luto;lo~tto l:J eovor ·1cnt 
on ity a."'ld co:n:-r.arcicl. C?.ceotmt:t.ne ohould b · intr~~uccd. \.lo ro cct .:tccurnt~ly its 
o. l".:ltion3 . In nc~ordcnce ~Tit. one or the conditione o~ ~~o Crcd±t 20-I:,. i.! lS62 
the Ir.diml P tJnd T ei!ploycd out:Jido concult?. t.n, Acss a. ?cat~ Uu"iiJid: ~'1d !~t.chr.lll, 
to rovio~-t ita ncco'Jni,j.n~ proccduro~. At thG tin~ or t.ho second C l3dit, $3-II' in 
l96! , th~ Co::tsul tr--.n ts' 1"'aport 'tnl:S alttont c~lQtc:l. StCI'JS h.~vc since be :o t~..:{c..!. 
11'.f U. JJ:· it:!l GoYGl"l1:'.'tont i."l tho diroction of cndo ;ina t~c P n...'1.d " "rl. t.h moro c.uto::.o.-v 
but. no action h:.~o been. tr.kcn on. tl1e; Col4St.Uv:.nto bczic recc.::t:"!n""'~t,ion:J. In w u~t 
1967 n lo"~tor ti3tl oont 'to ~'1.() Choln-!la.A'1 o&• the P end T fua.rd i..'l"l t:hlch \,;o :.,..,.......:~uc.., t·:: .. · 
bo.loro ·W"-.o cu""ld or 1967 Q. Ochcdulc Of 3..mule:r!3l1.tt4tiOn ot cha Co4wul\AJ~tD r"":o::::-·:.'1.
da.~ionc; '~o cue~::ootod tho.t tho tolcco~ .... ~~micntio:1o ao"'i~itic~ should 
into ~ ~olf-co~tnino ~~tity ro~pon~i ~ or toloco~lunicatio~3 p 
thnt con"' .ucd halp £1.~ aocountil\'t c "'lllt.c .... t :ow..d bo n • 

.... on eo~t "'0d o "'· aun.itin.!! "".ub3tan.! ·v ply • ... 

;. 
I 
I 



I 
I '. 

! 
I 
I • 

., ' ·----. 
) 

1t.•. • JJ.do :crold 1ov mbor 2, 1967 

(c) L"l tho t ~-:'l~~()rt 03ctor l1t::co~:J~r.y condition to tho of!cct.-v~ e:rcc·~-
tion or n l.:!.;~~l trcy- c~)n3:-~-ri·.tctron pro;;rn~ ia tho rcoreru1i~t.Ltian o£ the ro~~..z.u l;in,~ o 
tho ::.ml~ tr ... ; or Tl~c .. n!l}~C)l ... t, rhich is Ut~l h1.ch~;.~ o.uthori ty in tho C~ntro.l Covcm
~cnt. It r:;-,y Glno bf) a1.milnrly ncce:~na.cy ·to o.chicvo reoreanization o -L':o C c.to 
Oovorr ... '71r::'lt C7l ti tiaa ro~!)onaiblo !or hir;l1-vr~ conJtruc"t1on a."ld maint-cn<.lZl~0 ... ;t i:.hll1 
c~c.1 St:1 a . ·:a .:u-o not. in ll pooit.ion to t:p3ll out tha s:>::;cii'ic or.::~ni~:.:tion -:1 
ch:-.... T"l,t:CJ or ~'to ch nr;as 1n oneincorin:t pr:lctico-~ "<·Ihich n..~ ncc0~:;ary" T'!1o TrD.;1C
p~r t"' ~ion Dl vi!jion ~ucgco tn that a. cor-!idi tion prir:~· to :.my £u tur lond~~~ i..J. L~a 
aoc tor chould bo th~l c~~~loymont bj t ho Cc· :ol··n:--.-:.."lt of India or ..:lf'..r,n,:cl:lc.nt. cv:1[;ul-

. t.n:1ta to c :}.:rr:r cut a ~tudy tu~d m~.ko rc.cc:-:;lr.nct~tio:1::; t:or ::;t:r<.m[.;thc."linG t.'l;.o hl::;.:;;t.y 
aut.'lority r.nd Gt l"'2.1lll1nine its op·~rJ.~tions ., Thr; Dlviaio~1 furt.1or S\!C::oct.; t!l~.t 
impl~--:-:ont3tion or tho cononl tl' . .nto 1 recor.'.<'"!l(' ..... '"l(Jn,iJons e.1ould cleo ba a co:1W.Uo. o~ 
.futuro l~"10.!.ng . 1-~·o ar rJ1 OUr$olvos1 ~k-optict-.1 ubo-u.lj ~lo u~cfuln'"'co or -;n_-o.;;o:r:r.:nt 

~~ · consul t..:-...nts f ol .. tho acco:1:>llst:~on t or our pUl"';PO~oc. ~~ ("f.'lcir:O ring corz:ul t~"1;! 
.fi 1-:n ~~;;nrioncod i.."l t he conduct of .. ieh:·YOJ cmw tr"~ction a-).d ~1..1.ntcn~1r; c~)c .. :·r...tio:-.a 
lrorlcing clo:;oly 'tV'l th L1d1a."1 Q.o··+t:l'T.r~tc.-nt o!.ficiolc \;ho UA'1do .. "'ttrd tha co::~_c.-r...i ty of 
r~lntio 1ship3 bot.voc.."l the Contr!ll Govti:t"'mll~nt end tho Sto.tos and w1 tain t: Cc:rtl•cl. 
Govot>.~..!1Cl1 t i tzolr t.rould1 .L"l om .. opinio:u1 b~ .,:Uroly to produce n-.01· us ful end 
pr acticnbla plnn · end aco.m::.uel'lcutions. 

I ·.,...-

( ) In the t!n-t"lcnl tnrnl occto:t·, i.'1lcludil~g irrie.:;.tion~ the GovorN:~c!lt of 
:U1dia hs~ l"0Sio t~u a..£6::;cc t.icnsth& t non-In~i;:...~ conGul tinz fir:'~ tmd in:--' i \'idu. ""J. 
CX!;ort:;; bo u.nad in tile conduct o: studiea 1' .. n.d l'ol- t~lo dcsi[1l CXid ~'Uporvi~io:l or 
ccnc~r-Jction. !nJia l,e,n a lari:er r.u.r:tbcl ... of trui.nod CJld expo ...... l.oncc ~ i4"'l"'i::atioa 
c."1,?.;i..'1oors ~1cn mont or our bcr..~. .. o:-:croo ~rcvcrt.."l•Jl(~c:~~ our c .. :p~ri.o:1co in t.!-~:.7.. i'.:: .. u ty 
'\.;ork hnn b':ui. ':One by Indl:-tn ~1~...nccre in t.ha pl~U" • .iJlC end dr.:ai~ or ·u.r.fc.co t~ato . 
ir:l"'"ig~tio• projectso :Urthcrt"..ore, th~ro ~l-o mm1y ~"'ldicutic:-o that Iriclit:.-'1. :vor.;c!1."1Cl 
h.:lvc r.-x.ch to loam ~ro::t outeicla o..xport!] 1r.L th r<:::;:)~Ct tc U."'l.d(Jrgrol. 1.d ~:~~o .. 3· u:..: 
thoir uc-!l. 1(o ou~co::jt, thet, a conditio.n ot i"u.rtllor o::ldbl6 in t.~o ~r culturol 
ccctol .. or nt leact fol• irrigation projcct!l bo twi.at :?.0:1-InCin;£ t.7lxp~rts, dr.x:l'l ci~'m-

xxm priv .. t f rras or !rot GvVOri".::J.ont o:..--a~~-u.z~tions, b onploycd. 

A:, "'"" .. o Ur:.e cnc of tho tr..or;t i:nr;Ol .. ·tc.nt .:i.nd p~11isiJ."1~; opp~r t.tu..i tics in. 
L"'ldi~l a:rical ttu ... a in n.f'ford· ... d cy th.o C.tlV~ o:)~n~n\;, .1itP..ii "'~!J pn:1 · fc-.r ~c:..~:; o;:. 
h1:h-y~cldin:; V<1rloticz of ,,;haat oncl ric x1d al~o ot lr~rbrid co , s ... r~:~~::;s a.d 
l?'illct. 'A1lo ~z-:-1ori:onco o£ tltc:;3 hich-y.l.olG'i..~~ cc:od v2-"iotic.!l ic t..~o ro~uJ..·t, of ~ 
cco~·h .. r:1 tiv0 c!fo"i.'t en t:t'l part of t...~cllnic · J.J."l.J ol tho Poc.'-\otoll~.,i:" ·'ot::J..d.n:~~c!l .:;r-..:1 
!·:1di.1..'1 .cci~n tlctn to rhich en t.W..Ol"'!10UO. p~1::;h .J.:"..3 g:· vcn oy ?-!iuio tcr Subrn.:<:.:-..... 'lir .. il, 
C1:J p~ .. o~ocosco~ oJ: thQ :jro!;ont lll.nin to;.• ol' .Ae~icul turo. G.i..vcn t..~o r;.ccc;;":J_r:f c-fo. 
-u or-o m.ny bo ~i~wur po:)Elibllities i..~ ~connoctio-.1 , ... it.i"l othor cron~ (o~ -~ .. cot. ~-c~~1., 
o~_.~.r.1cr;, jutG, otco) cor..t:::1only r;rm-.11 i.:i. L"lc:ia. In ad.dition, pm ... ·ticulr-~ly :U~ ~:re 

c::.:;o o.:. th(} l-c.rb~ .. d ax;ad Vru."'ictics cl. tL.cush r.ot ~f.) wu.ch in t.~c c::.zo of 1-~llC:l s.."l" 

rico, t!1u1"a r~ro sicnii'ic=m as yot u.~olvcd rob1c~'1S in tho dcrv :lo~h)Ut, o,... C!l 

'"~·:~J.:; try v.1ic:1 cc..."l pro·duco i.~ r: .. uch cr~rtor .. ,.roltnno rol c-.ble ::rt...?;;l O:J of tho L')'':.:irl 
:z. __ : .. d c.quirod. :;o o~cost t.~c.t a:J ~'110tlwr co~a.i:vion o • lond:m~ in tho <;ricu..L.
~.iril sec tor t.to Dhou.ld requiro thn t, st.cps bo tc.L:on by the! Gcva..""T~~c.nt o... J.Oc:.:r..a. to 
u.:o th.G hcl·":i or C..'tl"'Jel"'icr..ced M.i.-Ir.d.ion parzonn-:;l It: ~ ::; 'hnt t~1.iZ ct.:.n 1;~ 
c.d€Jq:~a.tely pro l'ido ... throuzh th · Ro kctoll .._. ... 1?o\m.d.::ltion; • t me::~ t ~.::;: nco 

.... . ~ 



.( 

.. . 

. ;.--

-4- rove:nbor 2, l ~7 

r;o .ilu·t .c-;· ti1::.n t.''1l~ t'lll{ roquiro thn t .roroic;n 1"iX7.1.0 sxp:~ricnccd 1n thQ ~rOt-~l~tion 
n.l1 din tr~.bu .ion or fl-O~d 1:m p~rnu. t,tod and in~ t/Jcl to nnsiot in tho !ndin.~ effort. 

(b) In tl o £1old or .. · 12r.t:r1;_;~o~:, I:_ no bolicvo thnt oo:-1~ nn:Jlo ~:leo tro 
out::;1do ccn~nl tr~\t:J o.!"lould bo rc\lul.rc~ p.'lJ."'ticularly in connaot~on 111 th <!~:JiL-n or 
tho ro·t1.C.~ 0.1. dosiOt• Tluo 10 ~uo11y · tl'f\10 1n t!lG c.rulO 0£ ,Tator aupplj p::.. .. ojact, • 

(c) L""\ tho c~o of h.~.rh~r . .,z tt,~.n~o.l"~ ~o b()liovo thnt it cf'ould ~o c 
Cek"ldl tion o.. hi6h~H\f lonna "t,lat non-lndim:l on~in.oor.1nc conzul:t:m tn bei u~0j to 
oor.1a a=;:roo in tho doJiC!l and oupo1~ioion o.r conotruction or hieffiley p4'0j3c to. 

(o.) rn 00~0 5tntc3 in India t.J'ld pt:. .. ticU1:3rly in Cc:lnoction ~71. th tl'":"t7,;" 1 ... .:-c~ 
proJocts, tha s;~to Il·l..ti~aticn Dc~~t;;.~nt:;, 'O:orl ·i.."1J ):t l.O~CO llCCC14..'1t 01..1 

.. ,_tt;l loc:'· 
. cont.ractoro, h.l"/O not :Juecoodcd :tn em otruct.tn~ tho civil \-70 ·~:z involved c.t 
f'Ofl~on~ hl(l co ~t ott nt 1 :J~tlo.fnctory ).•,'\to. \·7c etl,...[';05t t11'- t, pn~·ticu.1.:'~10ly i cc:::
n~ct.\on \ lth 1tt: ... ·:o projoot:l 1 intO~--rl:\tionu co;~pat tiv· i<.l<~J.11£: !O ... tl:."' CO;ltr:~c~ 

l )Ul bun. t~ond:lt'lo\ lo•uu;. T.li!l \;; 1, ut lor.. t, pro c! t.lnl.- Ol. .. y -.:.l-
tl~..1 .. l ,J 00!.1p·~ · iva :mu1· • 

. (b) . 'f.~..... ':'"",. -~ ',·t \, _, . -·;. . th\1 S<r."l~ GUG[~C~ tion 
o tl""UC ~on. In t(~x·nation.•U. cor!DO t.i ti vc 'b 
t.-rouJ.c!, .ro.ion~:; other t!l.:l.n,sD, p1~vid'-' ao .... ~ 
officie::.1 ;y {"!..d coat or l~bo1:-int~n 1vc 
c 3.., :cuo tion,. 

' . 

~ri th rc~poct to higrurny u..'1d port CC·:!'l.-

d Unr: on hlc:1r ... ·.:)y conotr"J.ction c..o:. ~~ctw 
C0~4]1!'l.t'.:l"".iV(f) lnC~JXO of th.o r'PlatiV 
c~·s~ ncn-lo.eor-in tcnsiva m .. hot::;; o£. 

!.'1 cor:..~.:.OGtiO~'l "'Uth tho pro.~urc~-::e: .• t o-r ~q_u.ipr:" .nt t.!lU m~;;~ri:~..~..S - O~o ... 
projects in cl_ scc·~;ro HC !t:..C t~~:o probl<:;-:u:; Or.~.c io the p:'Obl~:7\ :!JlVo:.-,-.)d, l 
do-~'"'tic v -......... 1, ... 4",:'3"'"'1"" r:-~ n·""O"''" ... ....... -r,n~ or- ........ : th,.,.. 0.&.~1t"'- • ¢' , .. ,,0 "t)..,...O'"-: r ,..,.,. t'. ~~ -roc' ~ _..,.,. .. ,.,.."' 

... . L o,l ~.1.-.J ··~ ;. ... J. ..J.V" . J. \JI.A.A,\.o · ~"""· " ..... ! 11.1.\.,1 1...4 ...... ..., ..... 4 .J. .............. . . ...,.... . .. •\.A I. ...... -'l.t .... . w 

Pl"'CCdtU'"·~n ~;, .. ;-l.'lt ~ rca• tbn SC'trC~ or :)U'Jnly. 'Ih~ ! -.;.u.in:i1.('! ~SJic: .. \OU~ .. ,. .. i.t.t~ ""'0t to 
rc:o: .... va f<..'J~"' <10~10:1 tic proc1ll"()'l;1 ""nt 0" ·oi7 v.'lin.::; r;~lic"l ~.he~". boli•)V'tl cr; )0!]:-J:· "b.ly .:i 
DiiT"l1 -1 ('11'- tro-:n. cl .... ...,..l'\~t5 e ~"''_,..c ,··o 1• ,-..;. ' ') ·· ... o .... no~ .:.t .. ,... d·""'l...,.u~,.{·ic -.) ~"' c~, .... _., .. ,r. _!!":. 
' • .._ ........... _...._ • •

1 
V4 ··-·J .. ..,,..,.,"'-l. v q ... J ""' ... ,A ... IJ v .. .... ...,. .....,, #, ...).4.,1 J.. ... v ~ ~~·-~- -

~-~ n !')"" •'"' ..r' ·n·L n .. ,"'l'r/Ti) "'""n/~~ .c.t-.4 <:<o c..., ...... ,. ·)v•"'t~,.. 'h! <:> ,,~1~0..,...}U:·"' .,•....., .,...nrp·1 •. ~ ":"'"· '"' ·"'"'--- < .., , ,_..,.. &.~ ~ ·· • 4 .J 4'-'"' W.WJ W~'OJ w..;.,, ..,....,,..,..., • ""'-""-' ~- o~o.., ...._ .. •y .J • ...,...,u..J..\Iwo •··'"'""v 
:lncl ~de tho S'.pply of C,l·ulp~·i.Oll:., ~d r.-;.~tCl .. :L.J.S 1::uch. .2.1"0 inferior 0:::" co:r.~.-Ct·31:7 
{~Of1Ci t'..~4~ :J4 f'llli'llit:t• dolf',.Y i11. Cl")IJlY r·lich c.ul .. !/ .:·1 .uti l Gf i.hv n . ~;~; l.l .. Ojcct, 
i;J c.o~i'~tJ r.~ ·oc\ · .. "X" .• nt it' c> ,,lr.o:.J , l:-~, o"At. ·:,.<.:" Uuc t·1ly C\~· .. , h:l · "'/ .l~ •• r.<l n .... t.:-:1 .. ,f!• 

'.fl in "Jf1~) .,!.:; J''~\rLly t V"1 ~oltv, lnvolv tl ·.11 . .1o th,.) qur;~lti.,:nl OJ. )?:V ~..t1l~) . 
lh':.'.~ .... :).).tlt r :.:.; b~ln~ (";t!"lorcd: p .:·'.ly ~. o !Jet thD.L. ·~l·~ nu.Jw:rity .. 

0 C, .. ~.,·.ru...,,·.~v-. .... 0...,. ...,.,.v·c·"t"\l ·'·.=:n,., t10 prO~ Cl C. r ... , ... · ''l"' -~ ,., ..._ #"\~ :i '·in .. - .... o,...-,~-) ,...... "' .... • Ul ...... ., C"'-; •.:.... J. -~ .. l'~l...-~~'-". ~ t, .i.I ..,C. :r \.ot .... . l..:.:..~ .. ~ ..:.t .. ,.!.:.~._ -.,..u .... : .... ~ · . .:..;, ... t .... ~v 

i t.s ·n .. o;;o ~1 -:!Ll p·u.:. .. chJ.OCJ rovi~.::~:·ctl ::r..d ~:).)roved by t1\0 or throo hie~~ or n.u:~::"" ~ l t/ ~~:; 
ilt tha )~.,~d..o ::.·X'o.(Vo"t' C\-;:ttl'o.l Gov·J:.-nrncn t. 1-.:J is cuot<J~.::r:r in .... 1d..i.o., li tt.... . .:-.u t1:~ .... 1 ty1 
Ct<iCu vith l .. ·;.Zp~ct i..o cp~:~c1ficutior~'1J i:. d0lc<-;.:ttf.:d t:) the r(l:J~1C'lsi1;J.a G1vit ... r., ·-r ..... 
!'l'·J.~G0;]t, t . .L".t n conill.. tl~.on 04 om· lo .. ,nn t1e f\ ctr11::-~'i1.li! L•r: o£ t.~1o c;·i.ct.tn: prnc· .. ~;:-:-::::1t 
:>roccdv.J. \.J:J o Pt::.l .. ticulr .. r Yi~eans or doi."l:~ Urlo U.':!Cd fm: t·l~r c.:'ylO ~-~on 't~i ·~~:'l the L.!~~. 
''""'t ·,o......t ~·i<"~ C · ,... ~1""'""'~ ~,., .... t~,.,. ..... ..,('*J~ ~-· od -!· .-'\, ""'o·:ot ·" ~ ......... r.t."!'.\. 4 c ~·o·~ ... ,,- -",-.~-.i ... ~ """_ ... ,. ... , ~ "\.4 ~•.• 4-.,&..., J,.;,l.. " \1~ V .a.. 4w"' ~~~..: .. \lc.;;IA "w•v·~ UV .-... -.. !i)<JJ UVoiiv~l..J.. V ~"-'~<ow J.-..,doV ~- ,._....,._.-...... .... 

mnnt, · ~ ~OOt t.~t ,,.\) re'l.uiN t l · . r;u.ch larC~l1 . por~io ot ~·lO nro~urcncn~ .: 
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~1ro S. Ald£7..-orold -s-
n~ project bo \~ int 1:n tional. co~otit:Lv bidd.1.ng 
)l ,J:"cro~1co to dc:"lO.J tic auppliarD. · 

r..unb r or pro.1octa ~10 ha.vo !in~..neod in Ind1 havo b~on. il .. ordi.."Ultcl:r 
uoln:rc 'by vory t1."1 o-con!P..Iiilil~ lv.nd acr,uit-;i tion Pl"OCCS~ca. t'o Cl"O r-:.·7:rro t: ~t tho 
p "(),)lc:. i volvt;d 1a ocy CO"jtplo;c nnd thnt Indif:l.n citizcno c .. a cntitl i to cd ... ·:.U.:lt 
prot")ctio by d'..VJ n occ.o3oa o lr,;, • t-Io b~'llic- , l:o~~vc~, tha.t. ctoJJ!l c~"l "''=> \t:"~~~n. 
to cn~uro tl1:1t tho dol~.ya ~UC!:ltly C.'"lCO'~to;:cd n:o oll.'"rl.in.J."' d. Subj ~t i\:::-t~~ 
xplorntion co ic;n to dov'1..eo tho pn.'ticul - c ~~:12::;0 i."l c.~:3 cn1 p:""Vco._m"'c~ •"'C< \..ire~~ 

GUJZ·'c~t that sue c~o~ bo condi: <r o:? lcndin3 1n all sector • 

·l:o c~'"'l o:xpoc't. to encounter co:·~irlo:.~c.blo .. "Cciotcs1co fror:t t~o Govom-::(·~ t ct 
I..~din i.."'l ~"L;-.o3t .w.l of t.b.:; ::;.:l l."tt.1.ttcr.). It ia .. r.ob::1b .... y ~ .too C:x:J t .c..;.t ;.. ::!'.:t:::.~c 
on .. ~13 pur~ or ....l:uin l·:i..:J. b:J t:'Or3 bittc:- c .. 1d ~;l.X>t"·~ctc~' .lw.u..4 i."'l. noGt o£ t~ .. o ct.- -:.1 
~;it which .:3 C.cnl. "-{o 't.ill CO tci...'1J.y 00 ~ccu-..cd by !n:lit..n civil sorr~~ .. to, :2-~iGtC::'Q 1 
Parli~':'Cntt~i[' .. :"lo 0! d tl-:o public or t;rir'='" un:r:.ir tr'crin:;o to O..lt' aid, or. \l:":.~7~r.::.'rltcc. 
in.tori'cr.:.1co 1n !ncJ.n.n a.ff~i~c, ru1d o:C' st~.Ipicii.\~Y ~'rld. ie;.w .. ~'lJ.co. At "l-.ho ~'-:::'J -~ir4 0 
tlw coficic:i.cicc o£ Indir>.n _..rerf'or.:--w.nco ir1 "·,L-J o::ccutioll of proj octo in tl ~:;o c.:c tern 
u.nd ~n t 10 .a.c.t.Jp~icn c.n implc:::.cnt....,tlon O.t policic:s dfectine tLc::o nocto~~ :;:o l~·- · 
~'d ·~ .. o~o · .o •"'vc:n. !or ccnci lor.n.ble i::''.Pl"O'V'I~-:::-n t. 1:o cl""O not oir:c:l~1G o:!t !r..rli~ ~o 
speciG.l cridciG..'":l b .. t -ao uo ~\..c;.sc~t ~n3 thc.t t::1o .;x:nk end :.hu C-ovc:.7ioo'"1a:O c kd.:;. 
tcc~thc~ recc~..iz · tb· d·:!f c1a1ci n, id-~nt.ll";r t .. ~o op~X>rtunitica fo .. 1--.p ·o....-cr.~~:, c..-..d 
join toi..JoLh.c... in Clttr:.;:J..itin~ to rcJllizo tl:.c:zo O.fJI>~~ 'LL!'1i tic co T'n~ C"":1cL:tic ~ •o tl~~ .. o 
cu;:cc:ltcd c.;; o cc:3isncd. to ~rove both. po~:"!o ... ~rt:.";... .. co tlld policy cr~ t.ro bolia·,j;·o, o .. 
baoi!3 o a; ... _;o!"lc:-co, t:ou.ld rosul in L-..cU . .J;. c.."'ljoyine nu.cl hir.t ·•c ... ~t!.L""n3 r-.~ '1l ~o vor--J 
ub~ts.n.t.i,... invo.J ·"'1~lt;J -· ~ c· t. uas ·-ocn ~·r ttill co:a.tinu r.,n.kir~ 
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· ' 1uaners: 

INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT 

RESIDENT REPRESENTATIVE IN INDIA 

b 7 Sa.rdar Patel Marg · New Delhi 
Teler hone 30152, 30153 ·Cable Add<ess- lNTBAFRAD NEW DELHI· Postal Add<ess- P.O. Box 416 

Letter no: 287 

11ro G. Votaw 
Asia Department 

September 9, 1968 

International Bank for Reconstruction 
and Development 

1818 H Street, N.l.aJ o 

Washington DoC• 20433 

·Dear Greg: 

Attached you will find the promised note on fertilizer 
and a memo giving some details on the current reasons for delay 
of the Burmah Shell project. 

I have not r.1ade any nmv estimates of production. Those 
made last spring and incl··~ded in Dodd r s report still look good. 
On the basis of production this far this year there is no basis 
yet for changing our estimate of S80,000 tons of nitrogen for the 
year a 

There are no new estimates of import requiretl19nts in the 
note but not because Dodd 1 s figure ·is satisfactory. In this case 
we are in pursuit of stock and cons~mption estimates and the 
latest on import orders o I w-rill be sending s qnething on this as 
soon as I lay my hands on the mate~ialo As indicated in the note 
we do not expect consumption of nitrogen this year ~ to come very 
close to the target of 1, 700,000 tons. Furthermore stocks of 
P20.5 are reported to be very high vrith some manufacturers of 
superphosphate finding difficulty in moving their production. 
We would therefore expect the import bill for fertilizers and 
fertilizer materials in 1968/69 to be less than Dodd's estimate 
(which is given in Table II of the note·and is based on achieving 
the target levels of consumption) • I shall be more specific on 
this as soon as I cano 

Best regards, 

Sincerely yours, 

'· :\· r ~· ~~ :.i .. t -, • • , _ 

KAB :yd Kenneth A. Bohr 

Encls: 

r. . 
;ct· ) 



I The Fertilizer Situation 

I September 1968 

The Problem 

Starting from very loH levels of consumption and production 
~~ extremely rapid i ncrease in t he use of all three major fertilizer 
elements, nitrogen , phosphate and potash, is needed to sustain the 
program for agricultural groHth . At the time t he new agricultural 
strategy was adopted (1965/ 66) the arillual level of fertilizer 
consw.1ption !/Has 580, 000 tons of nitrogen, 1:35,000 tons of phosphate 
and 90,000 tons of potasho Consw~ption targets for 1970/71, 5 years 
later, require an i ncrease i n consumption of about 4 time s for 
nitroe:en , 7 t imes for phosphate and 6 times for potash o Thereafter, 
until 1973/74 t he l ast year of the IV Plan , t he t arget s are projected 
to grow at average a~nual rates of 16% for nitrogen, 20% for 
phosphate and 17% for potash . 

These are venJ ambitious targets . In relation to recent 
consumption experience they s ee~'7l particularly ar.1bi tious . .Although 
cons1.unption has gro1-m rapidly over the last three years, it has 
remained quite short of the target 8Jilounts and 1968/ 69 -wvill be no 
exception Yo (See Table I ). Thus fo..r expe~ience ha.s la~ged expe c tations 
by about one year . It could take several good years and the help of 
an exceptional monsoon to increase consQm]tion to the target l evels Q 
Hm-Iever , even if target amounts are not ac tually reached the gr m-rth 
can still be e:x:pected to be very r apid and must be if the agric11l tural 
goals are to be met o 

A fertilizer progra.11J of this size and r ate of gro~rth requires 
a very large expenditure of foreign exchange o In the first place 
imports have had to be increased r apidly to provid~ for t he r apid 
increase in consQmption already achieved . In the second pl ace , t he 
only area V-ihere any substantial i mport substitution can be made is in 
the production of nitrogen fertilizer and this takes t ime o In t he 
case of phosphate and potash there are no domestic sources , all mu2 t 
be imported o ~~Jhere phosphate fertilizer is produced in India from 
imported phosphate rock , sulphur ~ust also be imported t o make the 
sulphuric acid re quil~ed by the process or alternatively phosphoric 
acid may be i mpor ted instead of sul9hur and roc k. However t he 
difference in the foreign exchange costs of the r.1aterials and fi nished 

ll'l\ctilally distribution at the suate levelo There are no available 
- estimates of stocks held Hithi~ the s tates . 

3/ Lack of rain in Andhra and Eadras has reduced e:xpected consUtllption 
in t hese areas . Tre Trom'oay plant of the ?ertilizer Gapacity has 
stocks of 30, 000 tons of 20- 20 complex ~·Thich it expected td be able 
to sell in lilld..~ra . Stocks of phoslJhate fertilizer are reported to 
be unusually his~1 q 
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phoJphatic fertilize~s is small so that there is not much scope for 
savfng foreign exchange by producing phosphatic fertilizer domesticallyl~ 

The situation is different with nitrogen. The foreign exchange 
cost of producing a ton of urea in an Indiaqplant i/ somewhere between 
a quarter and a third of the cost of importEid ureaS. Nitrogen 
f ertilizer plants are complex, expensive and require several years for 
construction. Altha~gh a large program of construction is underway 
it is not expected that the savings in foreign exchange from the 
domestic production of nitrogen fertilizer will be sufficient to 
counterbalance the incre~sed requirements of imported phosphate and 
p otash and the continuing import of nitrogen fertilizer if the 
proposed targets of consumption are to be met. In fact total cost 
of fertilizer and fertilizer materials can be expected to increase 
s teadily over the next 3-4 years (See Table II). 

Because of the time required to construct new capacity there 
i s littl e that can be done now to substantially affect the level of 
production through 197l/72e Projects under construction are tied 
t o delivery schedules of equipment. In some cases slippages might 
be prevented ~~d it is possible that new capacity might be run in a 
l ittle more rapidly than we have assumed and production problems 
corrected a little more quickly. But in general we do not believe it 
will be possible to increase production much over our estimates. The 
f i rst year for which there is any substantial freedom of manoeuvre 
is 1972/73. Projects started fr om noN through the end of 1969 can 
be expected to be producing in that year and it is still physically 
possible to substantially reduce the import requirements of nitrogen 
f ertilizer starting in that year even assuming consumption targets 
~re . met . 

Although the major decisions that will determine the general 
c ourse of production through 1970/71 have already been taken there are 
other areas of importance to the program 1vhich require planning and 
investment in the immediate future. In the area of stora.ge and 
distribution there is a great deal to be done if the best use is to be 
made of supplies available. Fluctuations in consumption among regions 
and from year to year as the result of variations in the monsoon are to 
be expected . As the volume of the fertilizer handled is increased 
r apidly there are also bound to be problems with distribution, storage, 
credit and c onsumer acceptance. These factors will interrupt the 
s teady growth of consumption and raise serious prOblems for the 
management of the programo The physical and logistical problems of 

2/ 

An important reason for importing rock and sulphur or phosphoric 
acid is to make it possible to produce complex fertilizers in 
pl ants producing ammonia and urea. 

This as~1me s a naphtha based plant, abo~t 40% of the plant. imported 
and counting naphtha, most of which is produced from imported crude, 
and which can be exported as a for eign exchange cost. If imported 
ammonia is used to prcduce nitrogen fertiliz er, less investment is 
required, the construction time is reduced, the prcduc t is cheaper 
and the foreign exchar.""lge ccs t is higher. 
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suppl y and distribution are only beginning to be given the attention 
t hey deserve. The Harking Group for the Formulation of the Fourth 
Plan Proposal s on Fert ilizers of the Ministry of Agricul ture has 
pr op osed a program for providing better port facilities for handl ing 
bulk i mport s of fertilizers and a program of storage at ports and in 
consuming areas . Hew near these proposals are to implementation are 
not known. The storage problems being encountered this year emphasise 
the urgency of this prObl emc 

K-!\B/yd 



B. The Production Program 

The progress of the program for increasing nitrogen fertilizer 
production is shCMn graphically in Figure I and in tabular form in 
Table III. Plant by plant details are shavn in Table IV . Only 
capacities actually underHay or for which all major decisions have 
been taken to proceed are included. The estimates of future 
production are those made earlier this year and included in David 
Dodd t s report.]:/ 

It should be recalled that 1965/66 marks the beginning of the 
new agricultural strategy. In late 1965, the new policy on fertilizer 
was adopted to make the industry more attractive to foreign investors. 
At the same . time an increased program of public sector expansion was 
undertaken . As is clear from the chart and tables, concrete results 
of the new program were first evident in 1967/68 when construction 
was started on about 1 million tons of nitrogen capacity . This 1vas 
split about half and half between the public and private sectors • 

. Of the private sector plants , Kanpur, Kotah and Baroda, only Kanpur 
has foreign col lab oration (I. C .I.) K otah is wholly Indian mvned 
tDelhi Cloth Mills) and Baroda, though technically in the private 
sector, has a large (49%) state participation. On the other hand, 
one of the public sector plants (Madras) is a collaboration between 
the Government of India and a foreign private company (American 
International Oil Corp) and management will be in the hands of the 
foreign partners. Thus, in terms of foreign collaboration two plants 
are involved, Kanpur and Madras . And there is the interesting 
situation that Baroda though private, has a large state participation 
and ¥~dras though public is managed by the foreign partner.(See Table V) 

Thus far in 1968/69 it appears that construction will be 
started on an additional 560,000 tons of nitrogen- all in the public 
sector and all under the Fertilizer Corporation of India (Barauni , 
Namrup II and Trombay II) It is possible that m'ore capacity could 
be started before the end of the year, (March 31, 1969). ~fuether it 
will be, depends on decisions still to be made with regard tc pending 
projects in the private sector. Nev.r starts during the remainder of 
calendar 1969 would also depend mainly on private sector proposalsQ 

];/ Report on the Fertilizer Industry in India. IFC/T 27 
May 6, 1968 
These es.timates are scmewhat 1Gler than those made by"' the 
Petroleum Ministry at the same time. 
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Tlte F.C.I. is heavily engaged in a very large program of construction. 
The next two plants it proposes to undertake, are coal based plants 
at Korba and Ramagudem. Even if they are approved they are unlikely 
to be started during 1969. 

On the basis of past experience projects should not be 
counted on until they are actually started. The Goa and Mangalore 
projects were licensed in 1966 and together with Haldia were expected 
to be in production by 1970/71 in the original Government of India 
estimates o~the IV Plan fertilizer program. Phillips has withdrffi~ 
from Haldia and neither Goa nor Mangalore has been started yet. 
More recently the Modi-Rohm and Haas project (a urea based plant to 
be built at Ghaziabad, U .• P.) has been dropped by its prcmoters" 

The status of the most active pending projects requiring 
·foreign collaboration, in contrast to foreign assistance, is given 
in Appendix A. As noted, in the case of Kandla, Goa and the 
Vizag expansion, the decisions to proceed is primarily in the hands 
of the promoters. On the other hand the Dharamsi-Moraji, Shell and 
Tata projects require Government of India approval on various matters 
before they can proceed. In the case of Dharamsi Moraji & Shell 
the issues are relatively clear and the G~:ernment of India position 
is kncwn. The Tata case_, h~·Iever, is unique in that it is out of the 
hands of the secretariat and depends on a cabinet decision ;1hich is 
fairly unpredictable as to substance or timing. 

Of all the projects listed it looks fran here as if the 
Cooperative project at Kandla is most likely to go ahead at this 
time. 

In addition to the projects listed, we understand that a 
Letter of Intent is expected to be given soon to Occidental Petroleum 
Co. for a proposed project at Vizag. This project would involve 
ammonia imports for the period during which a naphtha based ammonia 
plant would be under construction. 



c. Other recent developments 

There have been a series of talks between representatives of 
the Indian and Iranian governments over a proposal to jointly set up 
a 1500 T/dy ammonia plant in Iran to supply ammonia to India. 
Phosphoric acid may also be involved. An Indian mission has just 
returned from talks in Iran and there is hope that a satisfactory / 
agreemen t can be reached. Rapid agreement on a proposal along 
these lines would certainly affect the whole ammonia i mport program. 

Action has been taken on the recent proposals for 
strengthening the organisati on of the public sector fertilizer 
companies made by a joint TVA Indian team - particularly in terms of 
strengthening the market,ing organisation. 

AID has recently been receiving frcm the Indian Government, 
thr~~gh the Fertilizer Corporation, a far greater volume of requests 
for technical assistance on fertilize r production than ever before • 
. This involves bringing experts to India to assist in various aspects of 
plant operation and sending Indian engineers abroad. 

KAB;yd/5 
Sept. 9, 1968 



AP?ENDI X A 

STAr:!?US OF PROJECTS lmD~R ACTIVE CO~TSIDERATION 
BUT NOT YEI' UNDERiJAY "}j 

Capacities in thousand tons of nutrients per year . 

CASES \tHE?~ DECISION TO PROCE~g) I S ?S.INAitiLY I J. THE :-LAJIDS OF THE 
PR0f.10TE._qs : 

(1) KA?.JDLA 
215 N 
1 50 P2o5 

(2) GOA 
1 60 N 

(3) VIZAG 
( expru"lsion ) 
I 20 J 

I I 1 35 1~ 
55 P2o5 

Indian Farmers Fertilizer Cooperative Ltd ., to be · 
managed by Fertilizer Cooperative International ov-rned 
by UoSo Fertilizer Cooperatives (Bank of America 
financing under U.S . AID extended risk guaraDtee ) 
engineering studies unden·Jay; financing arr angements 
not com:9leted o All major issues vli th GOI settled ~ 

Birla - U.S . Steel 
awaiting decision of U. So Steel on whether to go 
ahead with the project . Project received l icence 
i n 1 966 - other parties might be interested if U ~ S . 
Steel does not go ahe ad with i t o 

Coromandel Fertilizers (Chevron , Int . t·~inerals & 
Chemicals and E . ~ . D . Par~J ••• ) 
company vrants to r1.h'1 :9resent operation successfully 
and profitably before mru<ing further investment . 
Some anxiety over provision of adequate poHer and 
water, situation has improved recentl y o Letter of 
Intent f or expansion has been issued and extended but 
detailed proposal required fo r a licence has not been 
made by com~any . 

Total Capacities involved: 

Bo CAS~::S itJHE?t.l~ DECl:SION TO PROCZED ~QUI?~S FIRST A DECISION OF GOI 
OR CO~JCLUSIONS OF NZGOTIATIONS I NVOLVING GOI OR REQUIRTNG APPROV .A.L 
OF GOI : 

(1) HORARJI - KlJ'JAIT 
Bombay area 

90 rJ 
250 P205 

Dharam.si Horarji Cherrical Co . Ltd., i n collaboration 
with Ku'.,rait Chemicals & Fertilizers Ltd o Agreene~t 

on terms for Lm:9orting liquid ammonia not reachedo 
Kut\fai t su?pliers l;vant fixed :;>rice .for 7 ·years o GOI 
~r.rill not a.g:cee (in case of 'Tata proposal , ammonia 
price is to be fi xed for much shorter time ) - financing 
yet to be arranged o 

IJ' These notes are based on ·rhat can be learned in Delhi o It is likely that 
IFC may ha,..re fuller infor:.1a tion on sor;1e points through i ts contacts ~"Ti th 
t he fir:ns inv·o l ved o 

,· 



(2) BURMAH SHELL 
Bombay 
2)0 N 

(3) TATA-ALLIED 
Gujarat 
130 N 
140 P205 I 
80 P205 II 

- 2 -

This. project depends on expansion of the company's 
refinery in Bombay. The larger refinery volume 
provides much of the incentive to go into fertilizer 
manufacture. The expansion involves negoti~tion of 
a new refinery agree ment. These negotiati ens are 
stuck on the issue of hew much Indian crude, indigen
ous · or overseas, as and when found, the refinery 
would be required to process. The company position 
is that such crude sho~ld be allocated equally along 
all 6 refineries (3 public and 3 private). The 
Government has not accepted this view. Its reported 
position has been that the refinery shculd take 
indigenous crude without any restrictions, and that 
Indian a .. med overseas crude should be allocated only 
among the 3 private refineries. 

Tata Chemicals ~ Allied Chemicals 
Awaiting Cabinet decision on granting of licence. 
Original proposal was approved by the Ministry of 
Petroleum and Chemicals and by Committee of Secretaries 
set up to review fertilizer proposalso Because of 
unusual nature, large i mports of ammonia large size 
requiring heavy commitment of rupee sources and a 
private port, it was referred to Cabinet where opposition 
developed. It was then referred to the Planning 
Commission for study. This took several months. The 
commission set out the issues and had discussions with 
Tata representatives before submitting its study to 
the Cabinet. In the course of these discussions some 
modifications were agreed to by Tata's in an attempt 
to meet some of the criticisms in the Cabinet. These 
modifications involved allo~ing GOI participation in 
the project, limiting the time during which ammonia 
cruld be imported and possibly altering the size and 
phasing of the project. · 

It cannot be kne7~vn at this time whether these changes 
will make the project acceptable to the Cabinet or 
whether other issues, such as the construction of a 
private jetty for the handling of bulk imports of raw 
materials will prove a stumbling block. Neither is it 
known what the attitude of Allied Chemical will be to 
the alterations that may be necessary to gain Cabinet 
approval. Because the decision on the project is out of 
the hands of the secretariat there is a ' reluctance to 
discuss theproject in the Minis t ry of Petroleum & 
Chemicals or in the Planning Commission, the groups ~ost 
involved with the project. There still seems to be 
hope that it will be approved in some.modified form 
but no responsible official seems willing to predict 
when or in what form. It's simply nup to the 
Cabinetn. 

Total Capacities involved: 
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PROPOSALS DJVOLVING ?OR.'SIGd COLLABORATION STILL AIJIVE BUT 
IN Ai~ EP._R.LY STAGE OF PRE:?ARATION : 

(1) KAISER- BIRLA 
160 N 

( 2) 1'1AN GALO~~ 
240 N 

90 P2o5 

(3) RA.LDIA 
150 J.I 

80 P2o5 

A Letter of Intent was issued on the basis of 
the original proposal for a naphtha based.urea 
plant at Hirzapur, U.P. Kaiser ene;ineers have 
dra1·m up a more complex proposal 1-rhich '\-le u_nder
stand to involve coastal plants , the import of 
ammonia and phosphoric acid, with urea plants at 
inland locations as a second stage. The proposal 
was submitted to the GOI in August 1968 and is 
being studied. 1Je understand that there are 
questions about some aspects of the proposal .which 
will have to be dealt with before it can be 
s anctioned o This can be expected to take some 
time. 

Halabar Chemicals - (Duggals, International 
Development and Investment Co., J.Jassau, Bahamas , 
and Girdler Corp o) A licence Has is sued to Dug gals 
for this project in August 1966 o No progress 1-ras 
made o An attempt is no1·r being m.ade to change t he 
sponsorship of the project with Hysore St ate taking 
a 49% share , IDI 's portion reduced and Hith equip
ment financed under a Ja~anese credit. The 
proposed pattern will be sL~ilar to that of the 
Gujarat State Fertilizer Plant at Baroda . 

Phillips Petroleum. who Here issued a Letter of 
Intent for a project at this site decided not to 
proceed 1·Jith the projecto A consortium of French 
and Polish interests are consideri ng possible 
collaboration i n a public sector prosect. 
Discussions are at an early stage . 

Total Capacities involved: 

KAB/ yd/5 
September 9, 1968 
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TABLE I 

Fertilizer consumoticn Tar gets with "' Ctua.l 

(inOOO t ·ons nut rients ) 

?liTROOE'l PH 0<3 PH.A TE PCTASH 

Target Actual ~ Ta r ge t Actual Tar get Actual 

1965/66~/ Boo 583 250 134 150 90 

1966/67 1000 830 370 275 200 134 

1967/ 68 1350 1040 500 hJo3j 300 200 

1968/69 1700 650 450 

1969/70 2000 Boo 550 

1970/ 71 2400 1000 700 

1971/72 2780 1200 820 

1972/73 3220 1440 950 

1973/74 3130 1740 1110 

!/ Distribution at state level 

~~ Revised targets. Original Th rd Plan t a r gets liere 1000 N, 400 P~c)5 & 200 X~O 

}./ Believed to include substantially i ncreased stocks o r previous year . 

Sources : Ta!·~e ts: 1966/67 tnrt1 1970/71, C omn:ittce on Fertilizer (Sivar aman Co· ·~,..~- L, ~~ 
Ainistry of' Food and .~~o icul t ure, 1S55 

1971/72 t hru 1973/74, ~{or~ ing Group I V Pla n Prooo3al on 
Fertilizers ?.c _·lanur ... ... , :·1inis·t,l~y of .Fct.1 
a nd . gricultur G, 1968 

Actuals: Fertilise r Statis tics 196f) -67 , Fertilizer J ss ocia tion cf I ndi 1 . 

KAB :5 
"'ept.S, 1968 



TABLE II 

ESTIHATED I !'!PORT REQUIREHEJTS OF FERTILIZER 
AND FERT ILIZER NAT~RIALS 

1968/69 1969/70 1970/71 

(in millions 

1971/72 

Nitrogen fertilizer 224 228 198 198 

Phosphate fertilizer 
Finished fertilizer 47 57 74 83 
materials 

TorAL 

Potash 

'rDrAL 

NOTE 

for manufacture 31 34 39 52 

78 91 113 135 

29 36 46 52 

331 355 357 385 

These estimates assume a level of imp9rts sufficient to 
achieve co~sumption targets given expected levels of 
production . For 1968/69 actual consumption -v.rill be less 
t han target and imports may be expected to be less than 
shcn-1n . 

of dollars) 

SOURCE Report on The Fertilizer Industry in India IFC/T-27 May 6, 1968 . 

KAB :yd/5 
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TABLE III 

NITROG~J FERTILIZER 

Capacity in Operation, Capacity under Construction, Producticn 9,c Consumption tar .~() ,c• 

( in OOOs of tons of N per year) 

Capacity in Capacity under Production Ccasumption 
operation eonstructicn Tar.:1ets =:> 

1965/ 66 370 410 240 800 
of which new pl ant 65 

1966/ 67 L7o 400 310 1000 
of which new plant 70 

1967/ 68 695 1180 370 1350 
of which nevi plant 237 

1968/ 69 1000 1LJ5* 580 1700 
of which new plant 175 

1969/ 70 1270 1165* Boo 2000 
of which ner.-r pl ant 2h0 

1970/ 71 1875 56o* 1300 2400 
or which new plant 605 

2lt.35* * 1971/ 72 1700 2780 
of which new pl ant 560 

1972/ 73 2435* 2000 * 3220 

~~-............. .... 

NOTE 

{1) Capacity under c onstruction includes expansion of existing plants , removal 
of deficiencies in existing plants (e . g . naphtha 'nit fer Rowrkela ) and 
new plants . The nsu plant CRpacity is indicated separately in the year in 

hich it first comes into production. It is estirr".ated that new plant 
produces 50%; 75% and 90% of capacity in first tfl..ree years of operation . 

(2) Only plaP-ts actually under construction or for which financing is co~plete 
as of August 1968 are included . It is likely that some additional n .. ;~~ 
capacity .,ill be started in 1968/69 and certain in 1969. Allortiin three 
years fer the c or.tpletion of pla~t it folla:Js that canacity in cperation and 
production in 1971/72 are likely to be higher than in ica t ed .s.nd certa inly 
the fi 6 ;res sbzydn for 1972/73 wi ll be exceeded. Figures rhich can be 
increa s~d by in~ o Gt~Jnt ds cisions yet to be made are indicated with an 
asterisk* . 

K.A3 :yd/5 
Sept . S, 1968 



...;, 
~LE IV 

-
·- . % 

NITRCGEiT FERTILISER 

Capacity in operation, Capacity under Construction an1 Production 

( in OOOs of tons of N per year ) 

1965/ 66 

Capacity i n Operation Capacity under Construction Production 

Sindri 117 Namrup 45 
Nangal 80 Gora.'khpur 82 
Trombay 65 Neyveli 70 
FACT 30 Baroda 100 
Rour kel a 40 Vizaf/ 80 
Others 35 FACT_ 30 

367 407 238 

1966/67 

As above 367 Namrup 45 
Neyve1i 70 Gorahkpur= 82 
FACT 30 Baroda 100 

Vi zag 80 
Rourkela3/ 80 
others 13 

467 400 308 

1967/68 

As above 467 Nam...-up 45 
Gorakhpur 82 Rourkela 80 
Baroda }/ 75 Durgapur 150 
Vizag 80 Cochi.n 150 
other s 13 Madras 200 

'"OJ SindriE:/ 
Baroda II lhO 

22 Kanpur 205 
Kotah 130 
Sind~f 22 
FACT~ 30 
B-ared~/ 22 

695. 1177 368 

1968/ 69 

As above 695 Durgapur 150 
Namrup 45 Cochin 150 
Rourkel a 80 Madras 200 
Sindri 22 Baroda II l L.O 
Baroda 25 Kanpur 205 
Kotah 130 FACT2/ 30 

Namrup II 150 
Barauni 150 
Trombay II 260 . 

997 ·. 1435* . 580 (es·&) 

/ over 



.<>" 

1969/70 

As above 1000 Durgapur 150 
Baroda II 140 Ccchin 150 
Kanpur (I) 100 Hadras 200 
FACT2/ 30 Kanpur (2) 105 

Namrup II 150 
Barauni 150 
Trombay II 260 

1270 1165* 

'&970/71 

As above 1270 ~lamrup II 150 
Kanp r (2 ) 105 Barauni 150 
Durgapur 150 Trombay II 260 
Cochin 150 
1-ia.dras 200 

1875 560*· 

1971/72 

As above 1875 
Namrup II 150 
Barauni lSO 
Trombay I~ 260 

2435* 

1/ FACT 3rd stage expansion 
2/ Rourkela - naphtha unit to make tp gas deficiency 
3/ P~~er not adequate for full operation 

2/-

800 (est ) 

·.l)OO(est ) 

1700* (est) 

4/ Deterioration of gypsum r 8duces capacity of plant . New investment 
- r equired to reach original capacity . 
S/ FACT 4th stage 
"'§../Baroda c orrecting pouer deficit 

* Only firm projects as of Au~st 1968 c cnsidered 8 These 'figures do not take 
i nto accou.nt nm-1 plants or ex~~-nsions of existing plants ~rhich may be 
started fro~ the fall of 19~8 . Projects start3d before April 1969 can be 
expected to produce scme ou·tput for the year 1971/72. 

KAB:yd/5 
Septs ~~er 3, 1968 
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TABLE V 

CLASSIFICATIO~ OF 11.A.JOR NITRCGE~ FERTILIZER PLANTS I~ OPERATIO 1 OR 
UNDER CO NSTRUCTIOi'J BY 'iNERSHIP 

(capacities in OOOs tons of Nitrogen) 

PUBLIC SECTOR 

Fertilizer Corporation of India (FCI) 

Sindri 117 
-- Nangal 80 

Trombay 90 
Trombay II 260 
Namrup 45 
Namrup II 150 
Gorahkpur 82 
Durgapur lSO 
Barauni 150 

Fertilizers & Chemicals , Travancore (FACT) 

FACT , Alwaye 90 
Cochin 150 

Hindustan Steel 

Rourkel a 120 

Neyvel i Lignite Co. 

Neyveli 70 

Madras Fertil izers Ltd . 

Collaboration with American International 
Oil Corporation and National Iranian Oil 
Corporation, the former ~ill manage the plant . 
Government of India 011nership 51%. 

TOTAL PUBLIC SECTOR 

1124 

240 

120 

, 70 

200 

1754 



I 

B. PRIVATE SECTOR 

Vi zag 

Kanpur 

Kotah 

Baroda 

- Cor omandel Fertilizers 
Chevron, Int. Hinerals ~ Che micals & 
E.I. D. Parry (India) 

Indian Explosives - I.C .I. 
finance from IBRD and IFC 

- Delhi Cloth Mills ( DCH) 
(no foreign collaborator ) 

- Gujarat State Fertilizers 
Gujarat state 49% 
Cocps . and individual shareholders 51% 

TDrAL PRIVATE SECT OR 

NOI'E This list does not include t1-ro small private plants 
at Ennore and Varanasi and s mall capacities for 
by product Ammonium sulphate at steel tf!ills public 
and private . This capacity classified under ' Others ' 
in Table IV. 

KAB:yd/5 
Sept.6 , 1968 
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TO: 

FROM: 

SUBJECT: 

INTE RNATIONAL DEVELOPMENT I INTERNATIONAL BANK FOR 
ASSOCIATION RECONSTRUCTION AND DEVELOPMEN T I INTERNATIONAL FINANCE 

CORPORATION 

OFFICE .MEMORANDUM C OJFIDENTIAL 

Mr. G. Votaw 
DECLASSIFIED 

APR 0 1 2013 
DATE: September 9, 1968 

K. A. Bohr lt1~ WBG ARCHIVES 
Current causes for delay in the Burmah Shell Fertilizer Project 

The foll~~ng information is in more detail than I thQlght 
apprcpriate for the fertilizer note. It should be useful as 
background v.rhen the Indian delegation is asked the status of the 
Burmah Shell proposal. It is based primarily on conversations with 
the Burmah Shell representative in Delhi, Mr. R.B . Aibara. 

The Burmah Shell proposal involves an expansion of their 
refinery at Bombay from a capacity of 3.75 million tens through put 
per year to 5 million tons . The extra refining capacity is required 
to produce the naphtha f eedstock for the fertilizer plant, and is an 
attractive aspect of the proposal from the company 's point of vie"'v<r . 
The naphtha price is set at less than the export price which is not 
the case 1~i th the prices of other prcducts. It is the 11 other products" 
which make the proposition attractive combined with the opportunity 
to supply more crude. 

The refinery exp~~sion requires a new refinery agreement. At 
the present time negotiations on the agreeme nt are stuck. The 
Government wants Burmah Shell to agree to process any indigenous crude 
that may be found in the country and also to share with the two other 
private sector refineriesJCaltex and Esse , the processing of Indian 
crude that may result from present explorations in the Middle East. 
The company will not agree to this. 

The companyts position is that both indigenous and foreign 
crude should be allccated equally among all refineries, the three 
private sector ones ~ Shell, Esse and Caltex and the three public 
sector ones - Cochin, Madras and Haldia. (Haldia and Madras are under 
constructicn, Haldia in a very early stage) In the event that 
indigeno.1s crude is found near B ~nbay , the Gulf of Cambay is a likely 
area, the company is willing to process the entire amount subject to 
"compensation" i.e. providing other refineries take the imports of its a11n 
crude _. it "Yrould forego processing by taking more than its share of the 
indigenous crude. The company is also willing to 'take its share of 
indigencus and overseas crude regardless of what the others do as long 
as the determination of the share involves all sj~ refinerieso 

The Government of India has told the Company that its position 
is unacceptable. According to the Company, the government 's objections 
appear to be based on a r eluctance to change the existing agreements 
for the se.pply of crude to Cochin , Haldia and Jv'adras, p.rojects in 'Hhich 
the government is involved as a partner. The company argues that this 
would not be difficult to do since the agreement with Phill~ps to 
supply Cochin refi'nery expires i n 1970 and the agreement v.rith the French 
to supply crude for the Haldia refinery allows the governn~ent the option 
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to supply up to one half of the crude requirements. It is also 
pointed out that Phillips is in partnership with the Government 
of India in the exploration for crude in the Middle East. 

The comments on the Government of India position are those 
of Aibara. Nayak, Secretary, Ministry of Petroleum and Chemicals 
has confirmed that the critical issue was the proceBsing of 
indigenous crudeQ Although the Government of India has rejected 
the company' s proposal to take up to one sixth of the indigenous 
crude~ it is not clear that it still insists Shell be required to 
take all of it. 

This is a large project (capacity 250~000 tons of nitrogen 
per ye ar ) and a particularly important one in view of the problems 
other potential projects in the private sector are having. In 
this case too, there are likely to be problems with the fertilizer 
plant itself once the refinery agreement is settled, if it is. 
The pla.ntts size and location with the problem of transporting its 
·output along 1ri th that of Trcmbay to inla.nd markets is a likely 
issue). Hm1ever, with all that is at stake, it seems a great pity 
that the project should founder on the issue of how much yet to be 
discovered crude in yet to be determined amounts the refinery would 
have to take. There is no question of not taking any indigenous 
crude. This was a condition of the original refinery agreement for 
all three private refineries although no amount or proportion was 
specified. The question is whether it is all or one sixth or possibly 
some other amount that might be negotiated. 

KAB:yd 
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INTRODUCTION 

The market for fertilizers in India has been examined in some detail 
in order to arrive at a supply-demand pattern on a regional basis for the 
year 1973/74. The reason that the year 1973/74 has been chosen is that 
any sizeable plant that is being considered now will not be in full 
production until about this time. 

The objective in making this analysis is to outline a programme of 
construction of new fertilizer plants that could most economically serve 
Indiavs needs during the 1970's . The relative merits of the various 
alternatives have been assessed, notably alternative feedstocks and the 
use of intermediate materials such as elemental phosphorous, phosphoric 
acid and anhydrous ammonia. 

Because of the size of the task and the limited time available, the 
field trip to India was confined to the eight States comprising the 
northern and western regions. Basic market data for the southern and 
eastern States have been derived from statistics supplied by the Central 
Government and the Fertilizer Association of India and from information 
supplied by mail from the Directors of Agriculture of the States concerned. 

The information so obtained has been synthesized in the main body of 
the report, whereas much of the statistical data are contained in the 
Annexes. Similarly, the detailed data on the eight States visited, from 
which much information for the market assessments for the northern and 
western regions has been derived, are contained in Annexes I to VII as 
follows: 

Northern Region 

Uttar Pradesh 
Punjab, Haryana 
Rajasthan 

Annex I 
II 
III 
IV Jammu and Kashmir 

\.Jestern Region 

Annex V 
VI 
VII 

l'1aharashtra 
Gujarat 
Hadhya Pradesh. 

A summary of basic data for the other eight States (southern and 
eastern regions) is given in Annex VIII. 

Where annual statistics are quoted, t hey are given on a financial 
year basis (April to }1arch) unless othenvise stated. Also all tonnages 
are expressed in metric tons. 

In order to facilitate comparisons between various manufacturing 
processes, or between the use of different raw or intermediate materials, 
a constant rate of return of 15% on total investment has been assumed 
throughout. 
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SilliM.A..RY 

1. With the completion of plans for removing major obstructions to full 
capacity operation, the existing plants should achieve a production rate 
of 815,000 tons by 1970/71 and maintain this level thereafter. With the 
additional capacity either under construction or firmly committed, the 
level of production is expected to reach 2,175,000 tons of N by 1973/74. 

2. The consumption target set by the Central Government for 1973/74 
is 3.7 million tons of N. Consumption, however, has been consistently 
falling short of target in the past, and some reduction in the 1973/74 
is indicated if a realistic estimate of the gap in production and con
sumption is to be made. In assessing the additional capacity needed, a 
consumption of 3.0 million tons of N for 1973/74 has been assumed. 

3. It is expected that approximately half of the nitrogen required will 
be in the form of complex or' compound fertilizers and the balance in the 
form of straight nitrogenous fertilizers. 

4. To simplify analysis, India has been divided into four main regions, 
as follows: 

North: Jammu and Kashmir East: Assam 
Punjab Bihar 
Haryana Orissa 
Rajasthan West Bengal 
Uttar Pradesh 

South: Andhra Pradesh t~est: Gujarat 
Kerala Hadhya Pradesh 
Madras ~-1aharashtra 

Mysore 

5. The geographic distribution of existing and firmly committed plants 
shows considerable mal-location. Furthermore 9 the expected product-mix 
is not compatible with market requirements. 

6. By 1973/74 there will be an approximate balance of production and 
consumption of straight nitrogenous fertilizers in three of the regions, 
but in the eastern region there will be considerable excess capacity. On 
the other hand, the capacity for complex fertilizers will fall short of 
requirements by over 1.0 million tons in terms of N. The northern region 
is expected to account for more than one-third of this additional require
ment. 

7. The immediate programme for the construction of new capacity that 
suggests itself is the installatipn of facilities for the manufacture of 
between 700 )000 and 750,000 tons of N per year in the form of complex 
fertilizer. The target date for these new plants to be in full 
production should be 1973/74. 

8. Almost all India's requirements of ratv materials for' fertilizer 
production will need to be imported; even naphtha as an ammonia feedstock 
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will not be available in sufficient quantities to meet any significant 
part of the additional requirements for fertilizer production. 

9. The use of intermediate materials, such as ammonia and phosphoric 
acid or elemental phosphorous, suggest themselves as possible means of 
achieving production economies and of speeding up the whole fertilizer 
programme. Both imported wet-process phosphoric acid and furnace acid 
produced from elemental phosphorous would be more economic than the 
indigenous manufacture from imported raw materials with no sacrifice of 
foreign exchange. 

10. Anhydrous ammonia imported from a large-scale plant, situated at a 
cheap source of gas, has advantages in that it spreads the investment 
load and results in economies of production in a complex fertilizer such 
as diammonium phosphate (DAP) but is marginally less competitive when 
used for the manufacture of straight N. 

11. It is suggested that the overall target of an additional 725,000 
tons per year could be best achieved by the erection of four large-scale 
complex fertilizer plants - three at coastal locations and one inland. 
In addition, it is recommended that part of the capacity in the eastern 
region be converted from straight N to complex fertilizer. This latter 
proposal needs further study and it does not form part of the plan 
proposed. 

12. Depending on the choice of location for manufacturing facilities and 
the choice of raw or intermediate materials, the total cost of fixed assets 
for the programme would be between $310 and $400 million. One configuration 
that suggests itself would cost about $338 million, of which $110 million 
would have to be invested in India and a further $100 million in ships 
which could be Indian-owned or foreigrt-owned. This case supposes all 
ammonia being imported. On the other hand, if all ammonia is manufactured 
locally, the investment needed in India willbbe $185 million and $48 
million in ships. 
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2. Plt)DUc; ~~ION 

(a) Nitrogen 

There are ten major nitroge ~ ~nts and a number of small units with 
an aggregate annual capacity o 89 (} tons. Because, however, of limitations 
of raw materials, feedstock , po .. r aud sor..~e pJ.ant deficiencies, the attain
able capacity is substantially belo'\.; the rated figure. However steps are 
being taken, or are planned, to remedy these defects and the existing 
plants, with a modest expansion at one location, can be expected to reach 
the aggregate of their annual attainable capacities of 815,000 tons by 
1971/72. 

Annual attainable capacity in this context is def ined as 90% of rated 
capacity for those plants that have no inherent difficulties such as exist 
at four of the major producers at present. In assessing annual rated 
capacity, it is assumed that a plant operates at its daily capacity for 
330 days out of the year. 

There are at present under construction major capacity increases at 
six locations and there are another three locations where major additional 
capacities are firmly committed. The total annual capacity of the plants 
under construction is 975,000 tons per year and for those firmly committed 
a further 560,000 tons. 

In forecasting the future production of new plants, an allowance of 
two years has been made for running-in time. It is assumed that new 
plants will operate at 50% for the first 12 months of production , 75% for 
the second 12 months and 90% of annual capacity (attainable capacity) for 
the third year and thereafter. For expansions and rationalization schemes 
a running-in time of only one year has been assumed in the forecasts; 
production at 75% of the capacity of the expansion is assumed for the 
first year, with 90% for the second and succeeding years. 

The forecasted production, then, of all plants, existing, under 
construction and firmly committed, is given in Table 1 for the years 
1970/71 to 1973/74 : 

Table 1 - Production Forecasts of N for 1971/72 to 1973/74 - '000 MT 

Plants 1971/72 1972/73 1973/74 
(a) Existing 815 815 815 
(b) Under construction 74§ 875 875 
(c) Firmly committed 140 385 485 

Totals 1,700 2,075 2 ,J.75 

Annex IX gives details how this anticipated production is expected 
to be achieved indicating plant locations by town and State. 

There are also eight projects with an aggregate annual capacity of 
1,330,000 tons that have been licensed or to which letters of intent have 
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been issued. There are also. a further four projects, totalling 840,000 
tons per year~ that are under consideration. Brief details of these 
twelvd.projects' are given in Annex X. 

A number of these pro.1ec¢Ls na,- noxv· ba uons·idet'ed: dead( aU-though 
they may re-materialize later under different sponsorship. Of the 
balance, it is not possible to gauge when, if at all, they will become 
operative and whether their designed capacities will be those that are 
envisaged today. Because, then, of the number of uncertainties surrounding 
the 'planned projects', the assessment of future production-consumption 
pattern only takes into account anticipated production from those plants 
that are either in operation, under construction or firmly committed 
today. 

(b) Phosphorous 

There are 37 completed plants, having a total annual capacity of 
about 430,000 tons of P2o5• Of this capacity, about 210,000 tons is in 
the form of single superphosphate from 30 separate plants. A list of 
completed plants, together with their locations, is given in Annex XI. 
There are three units of relatively large size which have recently been 
completed and which cannot yet be considered as being in full production. 

In forecasting future production from existing plants, it has been 
assumed that the small but established plants will continue to maintain 
the same rate of production in relation to their annual capacity as that 
for the past few years, and that the three large units will achieve their 
attainable capacities within the next two years. Production, then, for 
1970/71 and thereafter is expected to be about 340,000 tons of P2o5 per 
year from the existing facilities. 

There are three plants with an aggregate annual capacity of 100,000 
tons under construction. There are a further two, with annual capacities 
totalling 160,000, which are firmly committed. There is another project 
at Sindri which appears virtually committed which would add another 
160,000 tons per year of P2o5 in the form of triple superphosphate. 
These six plants should contribute a further 270,000 tons of P2o5 by 
1973/74. 

The forecasted production of P2o5 for the years 1971/72 to 1973/74 
is given in Table 2: 

Table 2 - Production Forecasts of P20s for 1971/72 to 1973/74 - '000 MT 

Plants 1971/72 1972/73 1973/74 
(a) Existing 340 340 340 
(b) Under construction 160 240 270 
(c) Firmly committed 110 145 

Totals 500 690 755 

There are also a number of other projects under consideration with 
capacities totalling about 1 million tons at eight different locations. 
Annex X gives brief details. 
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(c) Complex 

Although the expected increases in capacity of both N and P2os over 
the next few years are impressive when compared with existing capacity, 
the anticipated increase in capacity of complex fertilizers is regrettably 
low. An analysis showing the forecasted production of N and P205, 
indicating the tonnages that can be expected in the form of complex 
fertilizer for the years 1971/72 to 1973/74, is given in Annex XII. 

From ~~nex XII it will be seen that, out of a total anticipated 
production of over 2 million tons of N in 1973/74, only 325,000 tons will 
be in the form of complex fertilizer. 

Another weakness of the industry is that almost the entire productive 
capacity of complex fertilizers will be in the eastern and southetnregions. 
There are facilities in Maharashtra, Gujarat, Andhra Pradesh and Kerala; 
an expansion is planned at the Trombay plant in Maharashtra and the only 
sizeable new facility at present being built is in the south at Madras. 

The first objective of a programme for the construction of new 
plants should be to confine this initially to the construction of 
plants to produce complex fertilizers~ and the second should be to 
correct the geographic imbalance of the location of such facilities. 
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· 3. CONSUMPTION 

(a) Historical Pattern 

The consumption of nitrogen, as measured by the quantities distributed, 
has increased over the past five years from about 410,000 tons in 1963/64 
to about 1,070,000 tons in 1967/68; over the same period, and using the 
same yardstick for consumption, the figures for phosphate are 120,000 tons 
and 450,000 tons. The production, imports and distribution of nitrogenous 
and phosphatic fertilizers are given in Tables 3 and 4 respectively: 

Table 3 - NitroBen - Productiont ImEorts and Distribution 
1963/64 to 1967/68 - 9 000 Tons N 

Production Im12orts Distributed rt:_~· 7 1963/64 220 200 410 
1964/65 245 260 435 
1965/66 240 375 545 
1966/67 310 575 840 1.[) 

1967/68 355 7 1,070 I • ~ {' 

The consumption targets in 1966/67 and 1967/68 were 1.00 and 1.35 
million tons of N respectively and so, even by the 'distribution' 
measurement, consumption was running at about 20% below target in 1967/68. 

Table 4 - Phosphate - Production , __ Imports and Distribution 
1963/64 to 1967/68 - '000 Tons P205 . 

Production Im:eorts Distributed ¥~·. 
1963/64 110 10 120 
1964/65 130 15 150 
1965/66 120 20 130 
1966/67 145 130 250 3 7/) 

1967/68 200 (§) 450 d"n 

Targets for consumption in 1966/67 and 1967/68 were 370,000 and 
500,000 tons respectively. 

There is some question of the accuracy of the estimates of consum
ption. The official figures give the tonnages distributed to each State 
and, since there is no central source of ascertaining stocks, there is 
no quick way to calculate actual consumption figures. However, for eight 
States, figures are available for the actual distribution to the retailer, 
or sometimes the farmer, and these can be assumed to reflect reasonably 
accurately the true consumption figures for the States concerned. On 
average the Central Government figures indicate a 10% greater consumption 
than that suggested by the State figures of distribution. Th~s the 'true' 
consumption of N, if this factor is applied on a nation-wide basis, in 
1967/68 was probably about 950,000 tons, or some 30% below target. 

There is a very considerable variation of consumption.between States 
which, of course, is to be expected in view of the wide variations in 
areas under cultivation. The State-wise distribution of fertilizers in 
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1967/68 is given in Annex XIII. There is also a wide variation between 
States of consumption per hectare, which is a much more significant 
factor. The estimated consumption of all plant nutrients per hectare of 
cropped land for each State is shown in Annex XIV. 

(b) Forecast of Future Consumption 

The target figures of consumption, as estimated by the Central 
Government for the years 1969/70 to 1973/74, are given in Table 5: 

Table 5 - Consumption 

,.,/1/l 
1969/70 
1970/71 
1971/72 
1972/73 
1973/74 

Targets 1969/70 to 
1, /) 7/) 1151J 

N p 
2,000 800 
2,400 1,000 
2,800 1,200 
3,200 1,400 
3,700 1,700 

1973/74 -'000 MT 

K 
5so 
700 
800 
900 

1,100 

A breakdown of the nation-wi ~ targets by States is given in Annex XV 
and these are compared with the individual State forecasts, where these 
are available. It will be seen that, by and large, the States tend to 
have more optimistic target figures than those set by the Central Govern
ment, which is surprising since the Government figures are, in themselves, 
ambitious. 

As has been noted, consumption in 1967/68 fell short of target by 
400,000 tons or 30%; on the other hand, consumption increased by nearly 
100% during the preceding two years. There is no reliable method of 
forecasting fertilizer consumption in the developing countries, and the 
extrapolation of trends can be particularly misleading. The Central and State 
Government targets are based on the amounts of fertilizer needed to 
achieve certain agricultural goals. It seems inevitable that these targets 
will not be achieved, and the degree to which they are achieved will 
depend upon (among other things) the skill and vigour with which these 
agricultural programmes are carried out. However, it is not the purpose 
of this paper to argue the finer points of what constitute realistic 
targets. Even if there is a considerable difference between achievement 
and target, with the existing and firmly committed production capacity, 
there will remain a substantial gap between consumption and production. 
An arbitrary reduction, then, in the 1973/74 target of 700,000 tons of N 
has been assumed, and even then there will be an estimated requirement of 
over three-quarters of a million tons of additional productive capacity 
of N in the mid-1970's, if the country is to approach self-sufficiency. 

Of equal or more importance than the forecast of all-India consumption 
is the need to arrive at a reasonable analysis of regional requirements 
from which a workable plan for the construction of new facilities can be 
derived. 
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4. PRODUCTION-CONSl~~TION PATTERN 

From the time a firm decision is taken to go ahead on a new plant, 
it will take about three years to construct a large-scale integrated 
fertilizer complex in India and a further two years to achieve full pro" 
duction. Simpler plants, but not necessarily with lesser capacities, 
designed to use intermediate materials such as ammonia and phosphoric 
acid or elemental phosphorous, could be built in under two years. In 
either event, however, there will be appreciable lead time, and so the 
year 1973/74 has been taken as the target year for new capacity to come 
into full production. 

In the light of present knowledge, the production forecasts given in 
Section 2 are as realistic as any forecast of this nature could be. In 
Section 3 it has been suggested that the consumption target for N for 
1973/74, for the purpose of forecasting future production-consumption 
balance, be reduced by 700,000 tons, or about 20%. 

For a regional breakdown of consumption for 1973/74 one must be 
guided by the Central Government's estimates, taking into account any 
~odifications suggested by the individual State forecasts when these are 
appreciably lower than those of the Central Government. On this basis, 
then, and assuming an all-India consumption figure of 3.0 million tons, 
estimates of consumption, in terms of N by region and State, are given 
for the years 1970/71 and 1973/74 in Annex XVI. 

It is necessary to break down further the consumption forecasts into 
types of fertilizer. It will be seen from Annex XV that the Government 
forecasted overall ratio of N to PzOs is approximately 2-1. It is the 
practice to apply all the PzOs and K together with a portion of the N at the 
time of planting, and to apply a top dressing of straight N about four 
to five weeks later. The overall long-term objective is to achieve a 
2·1 ratio whereby half of the nitrogen is applied at the time of planting 
in the form of a complex or compound fertilizer and the balance as top 
dressing. 

In estimating future requirements, then, it is assumed that half the 
nitrogen consumed will be in the form of complex or compound fertilizers 
and the other half in the form of straight nitrogenous fertilizers. It 
is also estimated that three N-P ratios, with potash added as required, 
could adequately serve about 90% of the country's total requirements of 
complex fertilizers; this is a further simplifying factor in planning 
future capacity, although of course there will be regional variations in 
agronomic practices. 

A. regional breakdown of estimated production of N, both' as straight 
N and in complex form, as it relates to estimated consumption (modified 
Government forecasts) is given in Annex XVII. The projected geographic 
imbalance between production and consumption, as it relates to complex 
fertilizers, has already been commented upon. There is also an imbalance 
with respect to straight nitrogenous fertilizers. vfuereas three of the 
regions can be expected to be approximately in balance by 1973/74, in the 
eastern region there will be considerable over-capacity. 
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The expectation is, then, that t here will be an overall deficiency 
of N in excess of 800,000 tons~ with an excess capacity in the eastern 
region causing a small overall excess capacity of about 300,000 tons of 
straight N. The biggest problem will remain in the complex fertilizer 
area, where a deficiency of aver 1.1 million tons can be expected; a 
large portion of this - about 450,000 tons - will be i n the no-r:=thern 
r egion and the balance divided more or less evenly between t he other 
t hree regions. 

The excess capacity of straight N in the eastern region is likely to 
be somewhat of an embarrassment, since the transport of large quantities 
of finished fertilizer to other regions will be costly and will no doubt 
put some strain on the railway system. Furthermore, over 400,000 tons of 
the expected production of about 650,000 tons will be in the form of urea 
which is not compatible with the superphosphates in mixtures. 

The question of supplying the northern region with complex fertilizers 
will r emain the single biggest problem. The whole of the northern region 
is f ar from any port location and the logistic problem of hauling large 
quantities of raw materials (phosphate rock, sulphur and even naphtha) 
for production locally in the region is formidable. Even hauling large 
quantities of finished fertilizer, although requiring much less rail 
capacity , would put a severe strain on the rail and port systems in the 
west which would carry the major part of the load. the solution that 
suggests itself is the use of intermediates, and this possibility is 
examined at some length in Sectionc; 7 and 8. 
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5. DETEP.}1INATION OF F1JTIJRE SELLING PRICES 

(a) Existing Price Structure 

Until recently, selling prices and the distribution of fertilizers 
have been closely controlled by the Government. Now, new projects are 
free to fix prices and arrange their own distribution channels for a 
period of seven years from the start of commercial production, with the 
provision that the Government may buy up to 30% of the output of a 
negotiated price. 

There remain, however, fixed prices for fertilizers procured by the 
Central Fertilizer Pool, either from indigenous or foreign sources; this 
price is termed the 'pool price' and is arrived at for each grade or type 
of fertilizer after estimating all costs, including an all-India average 
freight cost, on both the indigenous and imported product, and then 
calculating a selling price which will result in a break-even cost to the 
Central Fertilizer Pool. A fixed distribution margin is added to the 
pool price and, hence, a retail price is arrived at. 

Table 6 gives the current pool and retail prices for the grades and 
types of fertilizer being made by public sector plants or being imported 
by the Pool: 

Table 6 - Pool Price and Distribution Margins - SeEtember 1968 

Pool Distribution Retail Price 
Price Margin 1 

Product Rs Rs Rs Equivalent 

Ammonium sulphate (50 kg 458 55 513 68 
bags) 

Ammonium sulphate 447 55 502 67 
(100 kg bags) 

Urea 780 80 860 114 
Ammonium sulphate nitrate 515 62 577 77 

(26~) 

Calcium ammonium nitrate 385 52 437 58 
(20.5%) 

Calcium ammonium nitrate 455 55 510 68 
(25%) 

*Calcium ammonitun nitrate 475 60 535 72 
(26%) 

*Diammnnium phosphate 1,000 95 1,095 146 
*Ammonium phosphate 738 80 818 109 

*Imported 

Annex XVIII lists the ex- factory and c.i.f. prices, together with 
the assumed costs that make up the break-even cost to the Pool. The pool 
price is then fixed on the anticipated proportion of imported to local 
product that the Pool expects to handle. Annex XIX gives a breakdown of 
the assumed costs that make up the distribution margin. 

- 8 -



Although not explicitly stated, the pool prices do in. practice fix 
a maximum price at which private sector plants can sell comparable products 
even outside the Pool. The pool prices also tend to regulate prices of 
other grades of fertilizer (i.e. complex fertilizers) on the basis of 
equivalent price per unit of nutrient. 

(b) Production Costs - Public Sector Plants 

The costs of production of the three major public sector plants that 
were in full production in 1966/67, as reported for that year, are given 
in Table 7 ~ 

Table 7 - Costs of Production - Public Sector Plants - 1966/67 

Plant Product Rs/Ton $ Equivalent 

Sindri Ammonium sulphate 308 41 
Double salt 335 45 
Urea 511 68 

Nanga! CAN 229 31 

FACT Ammonium sulphate 411 55 
Superphosphate 250 33 
Ammonium phosphate 609 81 

(16-20-0) 

The estimates of expected production costs of the four public sector 
plants that are at present under construction or just completed are given 
in Table 8: 

Table 8 - Projected Cost of Production Public Sector Plants 
Under Construction or Recentll ComEleted 

Plant Product Rs/Ton $ Equivalent 

Narnrup Ammonium sulphate 341 45 
Urea 528 70 

Gorakpur Urea 470 63 

Durgapur Urea 343 46 

Co chin Urea 420 56 

It is not knm~ on what accounting basis the 1966/67 production 
costs have been calculated or how the forecasts of production have been 
estimated. At the best, then, they are a rough guide as to operating 
costs in the public sector. The ex-factory prices assumed in calculating 
pool prices should not, then, be used as a ba~is for estimating the 
competitive strength of the public sector plants existing or being built, 
nor, of course, is it possible to forecast the probable price structure 
in India in the early and mid-1970's. 
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In assessing, then, the economic merits of a new plant being planned 
today, which could be in production at the earliest in 1972, it would be 
prudent to assume that it would have to compete on the basis of world 
prices ruling at the time. 

(c) Estimate of Future Prices 

The present c.i.f. prices, and those expected to obtain in the early 
1970's from some of the major potential sources of supply for urea, 
ammonium sulphate and DAP, are given in Table 9: 

Table 9 - Present and Projected Price Levels for Selected Fertilizers 
(Early 1970's) 

Product 

Urea 

Ammonium 
sulphate 

DAP 

1968 
Source $/M:r 

Japan 84 
Europe 93 
USA 95 
Persian Gulf * 
Europe 44 
USA 34 

USA 92-93 

*Not yet available. 

Early 1970's 
$/HT 

62-67 
67-70 
70-75 
55-58:· 

28-33" 
33-38 

70-75 

A brief account of how these estimates of future prices are reached 
is given in Annex XX. 
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6. RAW MATERIJ.~ AVAILABILITY 

(a) Nitrogen 

Table 10 illustrates the pattern of raw material usage as it exists 
now and the projected usage on completion of those plants under construc
tion and firmly committed: 

Electrolysis 
Coal and lignite 
Coke oven 
Naphtha 
Natural gas 

Table 10 

Existing 
Capacity 

75 
110 

40 
505 

85 

Under Construction 
and Committed 

1,270 
90 

Because of the paucity of indigenous reserves of suitable hydrocarbon 
feedstocks, the emphasis has been placed on naphtha for both existing 
plants and those plants under construction or firmly committed. The 
availability of suitable raw materials for ammonia production is briefly 
reviewed below. 

(i) Natura~ 

There are at present only a few commercially workable gas fields: 
two in Assam at Naharkatia and Moran and three in Gujarat at Anfleshwar, 
Cambay and Kalo-Navagam. The gas occurs partly as associated and partly 
as non-associated gas. 

The Namrup plant is based on natural gas; the expansion at Namrup 
will also use gas from the same source. The Baroda plant is based 
partly on natural gas and partly on naphtha. It is planned that, for 
the expansion, natural gas will be used to the extent that it is available 
and that for the balance naphtha will be used. 

tJith presently proven reserves, and with the quantities dedicated 
to other uses, there will be no further gas available for other fertili
zer plants. 

(ii) Coal and lignite 

There are vast resources of non-coking coal concentrate~ mainly in 
the Bengal-Bihar mineral belt, but there are also sizeable deposits in 
Orissa, !1P and AP. So far, fertilizer production based on the direct 
gasification of coal has not yet been attempted, but the plant at Sindri 
uses eoal for the production of coke which is used for the production of 
synthesis gas. A scheme to locate a public sector plant (FCI) at Korba 
has been under discussion for some time but is still in the planning 
stage. 
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The only lignite-based plant is at Ne)~eli, which went into production 
in 1966; so far the results have not been encouraging. 

(iii) Naphtha 

The total availability of naphtha, according to a study made by the 
P & D Division of FCI, by the end of 1972/73 will be 4.134 million tons. 
The regional availability, projected industrial and other requirements, 
as presently estimated, are given in Annex XXI and are summarized in 
Table 11: 

Table 11 - Estimated Supply and Demand of Naphtha 
By Year Ending 1972/73 - '000 Tons 

Availability 

Requirements 
Gasoline 
Petrochemicals 
Export 

Sub Total 

Requirements for existing and 
committed fertilizer plants 

Sub Total 

Deficit 

4.134 

1.471 
0.861 
0.515 

2.847 

1.591 

4.444 

0.310 

Provi ded,·· then, that the requirements other than those for fertilizers 
have not been under-estimated, there will be a deficit, if the export goal 
is to be achieved, of about 300,000 tons by the beginning of 1973/74. 
However, since the fertilizer plants exist, are under construction or are 
firmly committed, and feedstock for ammonia production will have to be 
f ound, then the amount of naphtha available for export will be a modest 
200,000 tons. 

There are a number of ways by which naphtha availability could be 
increased but at present prices, which are about 20% to 25% lower than 
thos e attainabl e f.o.b. prices for export, there is no great incentive 
for the producers to do so. 

In assessing the relative economic merits of new plants to be based 
on naphtha or other feedstocks that will come into production in the 
early 1970's, a more realistic level of naphtha prices has been assumed. 
If plants in India are to pay an economic price for naphtha in 1973/74 
t hey will have to pay between $19.00 and $21.00 per ton, or about .50 
cents per million BTU's (see Annex XXII). 
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(b) Phosphate 

The one essential raw material for phosphoric acid production is 
phosphate rock, and there are no known eA~loitable reserves of phosphate 
rock in the country. For the manufacture of phosphoric acid from rock 
there are a number of possible routes but, of the chemical processes, the 
one most generally acceptable is the acidulation of rock with sulphuric 
acid for the manufacture of which, of course, sulphur is required. 

There are no knot~ reserves of elemental sulphur in India. Other 
possible sources are sour gas, gypsum and pyrites. There are sources of 
gypsum available in India but those presently being used for fertilizer 
production are proving progressively less suitable. There are said to 
be large deposits of good-quality gypsum in Bhutan but it is not known 
whether these are economically exploitable. There are also some deposits 
of pyrites. It seems, however, that the major part of the country's 
requirements of sulphur will continue to be imported for the foreseeable 
future. 

(c) Potash 

There are no knmvn deposits of potastic minerals in India. The only 
source of potassium is the bitterns from solar salt works which contain 
about 2.5% potassium chloride. There are problems involved in its 
recovery and, in any event, the quantities are small. Virtually all 
Indiavs requirements of potash will have to be imported in the foreseeable 
future. 
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7. ECONOMIC CONSIDEP~TIONS IN THE SELECTION 
. -·--------------OF RAW OR INTERNEDIATE ~1ATERIALS 

Having determined the regions where there are significant differences 
between proj ected production and consumption, and having also come to the 
conclusion that the initial efforts should be devoted exclusively to 
i ncreased pr oduction of complex fertilizers, the question remains as to 
t he most ef fective way of achieving the desired level of production. 

The first question that suggests itself is the availability of raw 
materials and the answer is that virtually all will need to be imported. 

If ammonia is to be manufactured locally, then naphtha, natural gas 
or some other feedstock must be made available. Whereas the establishment 
of coal- based plants may be attractive to the public sector purely on the 
grounds of foreign exchange savings, such projects would not be attractive 
to the private sector, nor, because of the localized nature of the coal 
deposits~ would nitrogen from this source appreciably lessen the problems 
in other regions, notably the north •. 

To increase nitrogen production, the first step is to decide on the 
raw or intermediate material base. There are three choices: 

(i) import of liquefied natural gas (LNG); 

(ii) import of naphtl"Aa; 

(ii i) import of ammonia. 

Complex fertilizers require phosphoric acid for their production and, 
again, the same situation exists : there are no indigenous sources of raw 
materials. Three rout es are available: 

(i) import of phosphate rock and sulphur; 

(ii) import of phosphoric acid; 

(iii) import of elemental phosphorous. 

The remainder of this section, then, attempts to evaluate the 
economic merits of each route, or combination of routes, for the manu
facture of finished fertilizers at a port location. The following sections 
evaluat e t hese conclusions in relation to regional requirements. The 
basic assumption is that there is a need to establish additional productive 
capacity of N of about 700 ,000 to 150,000 tons in the form of ~omplex 
f ert i lizers by 1973/74. 

(a) Nitrogen 

(i) Liquefied natural gas 

The first consideration is whether LNG could compete with naphtha 
and t he answer ia t~at it cannot. There are abundant sources of natural 
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gas within reasonable shipping distance of India. However, detailed 
calculations show that the use of LNG for ammonia production alone would 
not be feasible. A smmnary of these calculations is given in Annex XXIII ~ 
from which it will be seen that, even assuming the supply of gas on the 
scale of 50 x 1012 BTU per year (or enough to manufacture over one 
million tons of N), and under the most favourable conditions of full 
capacity operation, the cost of ~as delivered to an ammonia plant at a 
doc::side location would be about $0.50 per million BTU, or about the same 
as t he forecasted price of naphtha. 

(ii) Imported naphtha and imported ammonia 

In view of the impracticability of using LNG as a feedstock for 
indigenous production, the single most important question is whether to 
i mport naphtha or to import ammonia. Without attempting to assess the 
intangible advantages of either procedure, the relative economics of 
t he two alternatives have been calculated in ~~nex XXIV. 

For comparison, two sizes of ammonia plant have been considered 
for the naphtha plants - 500 and 1,000 tons per day - to illustrate the 
savings obtainable using centrifugal compressors. Only the larger-sized 
plant has been considered for the natural gas export-orientated plant. 
For this example the natural gas location is taken as the Persian Gulf. 

In order to facilitate comparison, certain basic assumptions have 
been used for both locations; the most important of these are: 

1. The total investment for a unit is taken as the battery limits 
US Gulf Coast cost plus 35% for off-sites, utilities and pre
oper ational expenses, plus an additional factor to take into account 
t he s pecial conditions in the countries concerned. 

2. The plants are depreciated on a straight-line basis over a period 
of ten years. 

3. Maintenance is casted at 5% of the investment per year. 

4. Insurance, taxes and other incidental costs are assessed at 2%. 

5. The return on total capital is taken as 15%. 

For an Indian location the total equi valent US investment, as cal
culated in (1) above , is multiplied by a factor of 1.7 to arrive at total 
investment costs. In the Persian Gulf, this factor is taken as 1.3. The 
cost of gas in the Persian Gulf is taken at $0.05 per ~1M BTU ~nd naphtha 
i n India at $0.50 per ~M BTU. There are also certain other asst~ptions 
for the Indian-based plants for calculating foreign exchange costs, and 
these are stated in Annex XXIV. The Indian location assum~d is Bombay 
(or Kandla) and the results of the calculations are summarized overleaf: 
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Ex-works cost 
PG terminal costs 
Shipping 
India terminal costs 

Total cost landed Bombay 

PERSIAN GULF 
1,000 MT 
NH3/day 
$/ton 

31.00 
1. 50 
6.00 
1.50 

40.00 

INDIA 
1,000 MT 500 MT 
NH3/day ~JH3/day 

$/ton $/ton 

61.66 77.30 

The above calculations assume that all the plants have adequate markets 
and operate at full capacity. The reasons for the lower cost of the imported 
arnnonia (in spite of shipping costs) are (a) the low cost of feedstock -
$1.85 compared with $18.50 per ton - and {b) the inherently lower cost of a 
natural gas plant coupled with the lower 'on-cost' factor assumed in the 
Persian Gulf area, resulting in considerably lower capital charges. 

The calculations in Annex XXIV indicate that the total foreign 
exchange costs for the 1,000 MT per day ammonia plant in India amount on 
average to about $25.00 per ton. Thus, if ammonia were shipped in Indian 
bottoms, there would be very little sacrifice of foreign exchange. 

(b) Phosphoric Acid 

'fl1ree alternative methods of supply are available: firstly, shipment 
of raw materials and manufacture of acid locally; secondly, manufacture 
and shipment of an intermediary, elemental phosphorous, followed by local 
acid manufacture; finally, shipment of the end-product acid from areas 
of low manufacturing cost, either as a 54% or a 75% P2o5 product. 

Using the level of raw material costs forecasted in Annex XXV, and 
the appropriate freight rates tabulated in Annex XXVI, the detailed 
calculations of the three methods are given in Annexes as follows: 

Annex XXVII Production in India from imported rock and sulphur. 
Annex XXVIII Production in India from impor.ted elemental phosphorous. 
Annex ~tiX Import of phosphoric acid. 

These calculations have been made on the basis both of a production 
of 600 MT per day and 300 MT per day P2o5 • However, for the purpose of 
the comparisons made below, only the 600 MT per day has been considered. 
For wet-process acid plants, production costs decrease appreciably with 
increasing plant capacity up to 400 tons per day of P205 ; beyond this 
level, costs decrease slightly but not significantly. A 600 ~tons per day 
phosphoric acid plant would require about 1,600 tons per day sulphuric 
acid, a capacity well above the capacity at which economics of scale are 
effective. For elemental phosphorous production, costs would not be 
lowered significantly beyond the 600 tons per day P205 cap~city level, 
and for the 'down-stream' acid plants much lower capacities are quite 
economic. 

- 16 -



In the case of both t he importation of phosphorous and phosphoric 
acid, it is assumed that the exporting plants are located adjacent to 
the shipping facilities and no inland freight or handling charges have 
been allowed for. 

The cost of wet-process acid is dependent primarily upon the cost 
of sulphur and rock. The cost of wet-process acid has, then, been 
calculated for five locations at which one or both of these materials 
are expected to be available at low cost. The expected landed costs at 
Bombay from the five locations are given in Table 12: 

Table 12 - Cost of Wet-Process Phosphoric Acid 
at Bombay from Various Sources 

Source 
Florida 
Morocco 
Spain 
Iran 
Mexico 

$/liT P205 
125.00 
137.00 
135.60 
149.80 
136.40 

The cost of thermal acid is dependent primarily on power costs and, 
to a lesser extent, on the cost of phosphate rock. The cost of thermal 
acid manufactured in Bombay from phosphorous imported from a US Gulf 
Coast location is estimated at $132.70 per MT P2o5 • The assumed costs of 
rock and power are $5.85 per ton and 5.5 mills. The effect of power and 
rock costs are illustrated by a few representative examples in Table 13: 

Table 13 - Effect of Power and Rock Costs on Furnace Acid 
Production at Bombay 

Rock Price 
$/UT 

5.85 
5.85 
8.50 

10.50 

Power 
Hills 

5.5 
3o0 
4.5 
3.0 

P205 
$/MT 

132.70 
118.20 
.138. 70 
136.30 

The freight from US Gulf port is taken as $27.70 per ton phospl1orous. 
The freight from, say, Canada would be less but the cost of rock would 
be more ; power would have to be less than 4 mills in Canada to compete 
with US Gulf Coast. Similarly, in Europe, with rock at about, say, $10.50 
per ton, power would have to be below 3.0 mills to compete with the US Gulf 
Coast location. 

The cost of acid manufactured locally from imported rock and sulphur 
is estimated at $167.00 per 11! P205• The element of foreign exchange cost 
is about $120.00 per HT P2o5• It can be seen, then, that this method is 
by far the least attractive proposition. 

Of the five wet-process acid locations chosen, the costs at three of 
them are almost equal. The cost at the Iran-based plant is high because 
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of the high cost attributed to phosphate rock. The influence of low raw 
material costs is clearly shown by the example of the Florida-based 
operation. 

The possibility of shipping superphosphoric acid has been examined 
and it is questionable whether the additional cost of converting ordinary 
54% P2G5acid into 75% P205 acid is offset by the saving in freight cost. 
There i s , in any event, very little experience in the movement of super
phosphoric acid and in the calculations a 54% grade of acid has been 
assumed throughout. 

The competitive position of furnace acid is entirely dependent on 
power costs. It seems, in the short term anyway, that at a port location 
imported phosphoric acid is likely to have a slight cost advantage. The 
comparative costs at inland locations are examined in the following 
section. The advantage of the higher analysis attainable in the end-product 
by the use of furnace acid is also considered. 
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~r~FACTURE OF CO~WL~~ FERTILIZER 

(a) Port Location 

So far, only intermediate products have been considered; whereas 
in some countries liquid ammonia is used as a finished fertilizer it would 
not be appropriate for India. The highest analysis complex fertilizer 
t hat can be commercially manufactured from ammonia and phosphoric acid 
alone is diammonium phosphate. Thus, in order to assess the relative 
economics of the various sources of ammonia and phosphoric acid, the cost 
of manufacture of DAP - first at a port location - has been calculated. 
Details of these calculations are given in Annex XXX and are summarized 
in Table 14: 

Table 14 - Production Cost DAP Assuming Various Sources 
Phosphoric Acid and Ammonia 

DM 
Import Local Manufacture $/ton 

Phosphoric acid, w3 74 
Phosphoric acid ~3 78 
w3 Phosphoric acid 94 

Phosphoric acid NH3 98 
Elemental phosphorous w3 86 
Elemental phosphorous ~m3 90 

Plant 
Nutrient 
$/ton 

114 
120 
142 
147 
116 
122 

Because of the higher-analysis of DAP made from furnace acid (20- 54- 0 
as opposed to 18-~8-0 made from wet-process acid) it is necessary 
to compare the two products on the basis of cost per ton of plant nutrients. 
It will be seen that on this basis furnace acid and imported phosphoric 
acid are almost on a par so that, if a choice between the processes has 
to be made, the decision would rest on other considerations than those of 
costs of production alone. 

Because of the low ratio of N toP, it will be.noted that the effect 
of t he higher cost of the indigenous ammonia is minimal. 

DAP manufactured from intermediates results in a price that would be 
competitive with the level of world prices expected to exist in the 1970's. 
This competiti ve position is achieved, however, by assuming very large 
capacity pl ants and any substantial reduction in capacity would result in 
significant increases in production costs. The use of locally-made 
ammonia would not seriously jeopardize this position, but locplly manu
factured phosphoric acid would put the local product at a serious 
disadvantage. 

So far only port locations have been considered, and an analysis of 
the factors affecting an inland location alters the picture quite 
significantly. 
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(b) Inland Location 

Annex XXXI gives the rail freight rates currently in foree for phos
phate rock, sulphur, finished fertilizers and anhydrous ammonia. The 
ammonia rate has been established on the basis of very small amounts moved. 
The rates for phosphoric acid and phosphorous would, initially anyway , 
be the same as that for ammonia. They would, of course, come under review, 
as woul d the ammonia rate, as soon as large quantities of the materials 
become i nvolved • 

. Annex XXXII gives the estimated cost of raw and intermediate materials 
at various railheads up to 1,500 km inland. From these costs the 
manufacturing cost of DAP at various distances from a port have been 
calcul ated (cost per ton product &1d cost per ton plant nutrients) and 
the results of t he calculations are tabulated in Annex XXIII. 

Reference to Annex XXXIII will show that DAP manufactured from 
imported acid becomes increasingly less competitive with both the impurted 
product and that made from furnace acid as the distance from a port 
increases. A few selected examples are given in Table 15 to illustrate 
this point: 

Distance 

200 
800 

1,500 

Table 15 - Cost of DAP at Various Distances for Sea Port 
$/Ton Plant Nutrients 

Imported Furnace Acid 
Imported Acid and and Imported 

- ~ Product Ammonia Ammonia 

114 120 120 
120 136 125 
121 148 130 

If a selection is to be made purely on economic merit (excluding the 
case of importing the finished product) on the method of supplying DAP to 
i nland markets, the choice would rest with coastal manufacture or manufacture 
i n t he market location from furnace acid and imported ammonia. 
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9. PRODUCTION OF STRAIGHT N FERTILIZER - . 

So far consideration has only been given, in the abstract, to the 
economics of supplying complex fertilizer in the form of DAP to the Indian 
market. Also a programme involving the construction of further capacity 
amounting to 700,000 to 750,000 tons of N per year has been suggested as 
a reasonable target and this capacity should be in the form of complex 
fertilizer. 

In t he previous section, various ways for the manufacture of P205 in 
units of 600 tons per day have been considered. Thus, four of such units 
would have a total annual output of 725,000 tons of P2o5 • Working on the 
hypothesis that market requirements dictate an overall 1:1 ratio of N: P, 
t hen t he equivalent amount of N needs to be found. The nitrogen content 
of t he DAP will be 285,000 tons; thus about a further 440,000 tons of N 
will be needed. 

Economic considerations dictate that this additional N should be 
produced at the same locations as the DAP, and so four units, each with an 
annual capacity of 110,000 tons, will be required. 

The equivalent daily ammonia capacity is immaterial as far as 
imported ammonia is concerned, but it will be noted that the sizes of the 
integrated plants proposed permit the production of ammonia in units of 
750 tons per day if the ammonia importation route is rejected. However, 
the cost of ammonia would be slightly higher than that calculated in 
Section 7 for a 1,000 tons per day unit. 

In order to produce a finished product with a higher proportion of N 
t han DAP, it is proposed that the DAP be granulated with a straight nitro
genous fertilizer. The highest analysis obtainable (29-29-0) is with urea. 
However» urea cannot be manufactured economically from imported ammonia. 

Thus t he use of ammonium nitrate suggests itself. Ammonium nitrate, 
when granulated with DAP, can be made to produce various formulations, and 
a 25-25-0 analysis is attainable when a 1-1-0 ratio is required. 

The urea route has the obvious advantage of a higher analysis in the 
end- product ; it also has the advantage of being universally acceptable 
and this in India means usable on wet paddy, for which nitrates are 
generally considered unacceptable. However, reference to Annexes I-VII 
will show that this is not a serious limitation in the northern and 
wes t er n regions. In the south and east also it is believed that not more 
than 10% of the market would exclude nitrates on these grounds. 

The estimated costs of production of nitric acid and ~onium nitrate 
are given in Annex XXXIV and these are compared on the basis of cost per 
ton of U with that of urea in Annex XXXV. It will be seen that the produc
tion of ammonium nitrate is strongly influenced by the cost of ammonia. 
However a comparison of costs with locally-made ammonia is.not meaningful, 
since in the latter case urea would be the preferred end-product. Ammonium 
nitrate, however, because of the high incidence of capital charges , is at 
a slight disadvantage compared with a large-scale 820 tons per day urea 
plant, such as is being considered here. 
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10. LOCATIONS AND CAPACITIES 

For ease of analysis the country has been divided into four geographic 
regions, determined largely by State boundaries. Since inevitably there 
is some overlapping, this breakdown is not entirely satisfactory for 
assessing regional market needs and, hence, possible locations and capa
cities of new facilities. However, by reference to Annex XVII certain 
broad conclusions can be reached. Some refinements to these conclusions 
can also be made by referring to Annex I to VIII. In deciding, then, on 
the locations for new facilities, the following are the main points to 
consider: 

(a) Because of the lack of local raw materials, sites for new facilities 
must be considered in relation to the locations of deep-sea ports. 

(b) On a regional basis the northern region presents the greatest problem. 
It is not only the region with the greatest need of ready access to 
fertilizer supplies, but it is the region most remote from the coast. 

(c) In the northern region the States of Jammu and Kashmir, Punjab, 
Haryana and Rajasthan could best be served from western ports and, although 
there is some overlap, about half of the Uttar Pradesh market could also 
be economically served from the west coast. Because of the situation in 
the eastern region it may be desirable to serve a greater portion of the 
Uttar Pradesh market from the west, at any rate for the time being. 

(d) Hadhya Pradesh, although falling in the western region, is geographically 
situated more or less in the centre of the country. Two-thirds of this 
State's estimated requirements could best be served from the eastern sea
board. 

(e) Similarly, the eastern part of Maharashtra, accounting for about 25% 
of the market of that State, could best be served from the east. 

(f) Almost the whole of Rajasthan and about 40% of the market in Gujarat 
need to be served on the metre gauge; thus a plant at Kandla for this 
reason alone is desirable. 

(g) It has already been demonstrated that it is less costly to move 
finished fertilizers than it is to transport the required amount of raw 
or intermediate materials for their manufacture. As a general principle, 
then, an i .nland plant should be located at a point closer to the port 
serving it than the centre of its market area. 

(h) The availability, as well as the cost of transport, will be a major 
factor in reaching a decision on whether to locate at an inland location. 
On the premise, then, that it is preferable to move one ton of phosphorous 
rather than four tons of acid or five tons of finished product~ one inland 
location has been suggested out of the four proposed to meet the 1974 gap 
in production capacity. 

(i) A possible solution to the problem in the eastern region is that 
some of the facilities for urea production which are presently being 
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implemented be run at below capacity~ thus releasing ammonia for DAP 
production. The necessary DAP and related plant would, of course, need 
to be added. 

The four locations that appear to fit best into the expected 1974 
pattern of demand are: 

(i) A deep-sea berth as close as possible to the railhead {both 
broad and metre gauge) at Kandla. This plant would serve the 
southern part of the northern region, parts of Gujarat and the 
western part of Madhya Pradesh. 

(ii) At a railhead strategically located towards the south west of 
t he market area, comprising the States of Punjab, Haryana and the 
western part of Uttar Pradesh (it would also serve Jammu and Kashmir). 

(iii) Adjacent to port and rail facilities at Visag to serve the 
northern part of the southern region (i.e. the northern parts of 
Mysore and Andhra Pradesh), the eastern parts of Madhya Pradesh and 
Maharashtra States and the southern extremity of the eastern region. 

(iv) Adjacent to port and rail facilities at Cochin to serve the 
southern region. 

To determine locations more exactly would, of course, require a 
detailed study of each of the four cases. 

The expected pattern of future demand suggests that plants of 
approximately equal size would be appropriate for each location. Some 
adjustment~ no doubt, will be desirable but it is, of course, important 
that capacities should not be red~ced beyond the economic size level. 
The calculations in the following section assume that 180,000 tons of N 
and the same amount of P2o5 will be produced at each location. 

There are various plant configurations possible; in no case, 
however, has the indigenous manufacture of wet-process phosphoric acid 
been considered. The port locations would consist ·of a DAP plant , using 
imported or furnace acid, and an ammonium nitrate or urea plant, depending 
on whether imported or locally-manufactured ammonia is used. The inland 
location would, it is considered, be restricted to the use of furnace 
acid for DAP production but, again, ammonia could be local or imported. 
In the following section the investment requirements for the various 
possibilities are considered. 
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11. INVESTMENT NEEDS 
9 

For the supply of 725,000 tons of N per annum~ a total of goo,ooo 
tons of ammonia is required; on the basis of 300 days per year (which 
has been assumed for India and the Middle East) a daily capacity of 3,000 
tons is needed. For the importation of ammonia, three 1,000 tons per day 
plants have been assumed and for local production four 750 tons per day 
units are required, since one unit is needed at each location. 

The calculations of capital costs have been done on the basis of 
total cost per plant in India; thus~for the calculations for the case 
of imported ammonia, three-quarters of the cost of one 1,000 tons per day 
ammonia plant has been at .ributed to each Indian plant. The breakdown of 
the capital cost estimates is given in Annex XXXVI, and is summarized 
below for the four possible combinations (i.e. excluding indigenous 
production of wet-process acid) on a per Indian plant complex basis. TI1e 
iuvestment costs are split into Indian and foreign, and the cost of ships 
i s given separately since this could be Indian or foreign owned: 

Table 16 - Summary of Capital Cost Estimates for Fixed Assets 
of a Plant Complex for the Manufacture 
of 180,000 Tons Per Year of N and P2o5 

A. Imported ammonia and acid 

Location $ Million 

India 27.6 
Foreign 26.0 
Ships 24.0 

77.6 

B. Local ammonia-imported acid 

Location $ Nil lion 

India 55.4 
Foreign 9.6 
Ships 11.0 

76.0 

c. Imported ammonia and phosphorous 

Location $ Million 

India 31.4 
Foreign 50.5 
Ships 28.0 

109.9 
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D. Local ammonia and imported phosphorous 

Location 

India 
Foreign 
Ships 

$ Million 

62.8 
32.5 
15.0 

110.3 

The phosphoric acid route, whether with imported or local ammonia, is 
the least costly and, using this route, the total cost of the whole 
programme would be about $305 million excluding working capital. The 
elemental phosphorous route, on the other hand, would cost, for fixed 
assets, an estimated total of $440 million. The suggested configuration 
of three port locations, using imported acid, and one inland location, 
based on furnace acid, would cost a total of about $338 million, again 
excluding working capital. 
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12. CONCLUSION 

It is evident that a lot of effort and money is needed to put into 
effect the sort of programme outlined. It may be that the size of the 
programme can be cut down if some of the projects, which are already 
licensed or are under consideration, go ahead. Experience, however, 
suggests that it is prudent to rely for future production only on those 
pl.ants which exist, are under construction or are firmly committed, and 
to qualify for this last category in effect means that all arrangements 
for financing have been completed. 

The question of the use of intermediate materials has been dwelt upon 
at some length. There are clearly a number of advantages which can be 
calculated numerically and which are of greater significance in some 
applications than others. There are, hmvever, a number of intangible 
advantages. 

The use of intermediates could stimulate the interest of a much 
larger group of potential investors and partners. It would also permit 
considerable geographic diversity of investment of the not inconsiderable 
amounts of capital needed. Most importantly, the programme could be 
expected to move fo~vard much more rapidly than would otherwise be the 
case. 

It is not suggested that India should become imprudently dependent 
upon the importation of semi-finished materials for the country's 
fertilizer programme, nor does it make sense to aim at 100% local produc
tion. A mixed programme suggests itself whereby the advantages of both 
procedures can be gained. 
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FoRM No. 57 

TO: 

FROM : 

SUBJECT: 

INTE RN A~~~~~7A~~~~LOPMENT 1 RECO~~i~~~~i6~N :~ 0 s~~~E[g~MENT 1 INTER~~~~g~~~,6~NANCE 

OFFICE- MEMORANDUM ~ 
Mr. Robert s. Mc~~r~ 

Martin M'~ Rosen ~~~ 

Fertilizers 

D A TE: July 24, 1968 

Sir Harold Wilkinson, who is coming in tomorrow, is a retired 
Managing Director of the Royal Dutch Shell. He retired three or four 
years ago and was and still is one of the leading men in the oil 
industry of the world. When we became deeply involved in the ferti
lizer problem, George Woods asked Wilkinson and Stanley Osborne to 
become personal advisers to him and to me with the idea being that 
Wilkinson would handle the oil side of the affair and Osborne would 
handle the chemical companies involved. 

Attached is a memorandum prepared by David Dodd, which summarizes 
the story of the Bank and IFC's interest in and activities with respect 
to fertilizers. 

I am also enclosing two other papers which I think you will find 
interesting if you have time to look through them. One gives the out
line of a "World-wide Concept of Fertilizer Ventures for the Future 9 " 

which we presented to the meeting of the IFC Advisers last year. The 
other is a general paper on fertilizers which was circulated to the 
Board on Novefuberl6 , 1966 following a Board seminar discussion on 
fertilizer, which we held in view of the Board's interest in what was 
being done in the fertilizer area. 

Attachments 



THE BANK GROUP AND THE FERTILIZER INDUSTRY 

During late 1965 and early 1966, because of increasing evidence of 
the likelihood of serious food shortages, it became apparent that the 
rate of increase of the world's food production in the developing nations 
would need substantial stimulus. It was recognized also that the quickest 
and most effective way to increase food production was by increasing the 
use of fertilizers, and that a critical factor in the development of 
fertilizer consumption would be the availability of fertilizer supplies 
in the required quantities and qualities at the right place and at the 
proper time. A further point was evident that, whereas some developing 
countries were over-endowed with essential raw materials for fertilizer 
production, others were mostly or totally deficient. The most important 
of these, natural gas, an ideal feedstock for ammonia production, was 
being flared in enormous quantities in the Middle East and elsewhere. 

Up until 1966 the Bank Group, except for two minor investments by 
IFC totalling $7.5 million, had made no serious financial contribution 
to the fertilizer industry. It was decided then as a matter of policy 
that efforts would be concentrated on this important field. The first 
public pronouncement to this effect was made by Mr. Woods in his speech 
to the Economic and Social Council of the United Nations in February 1966, 
in which he expounded at some length on the anticipated increased activity 
in the fertilizer field. He went on to say that "we stand ready to give 
prompt and sympathetic consideration to requests for assistance (for 
fertilizer projects), employing whatever financial techniques seem most 
appropriate" . Mr. Woods also referred to the key raw material- natural 
gas -being " thrown to the winds" . 

In his address to the Governors at the 1966 Annual Meeting, Mr. Woods 
again stressed the need and potential for the increased use of fertilizers. 
He repeated this theme in a talk to the New York Bond Club in November, 
and again in December 1966 at another address to the Economic and Social 
Council of the United Nations. By the end of 1966, then, the willingness 
of the Bank Group to take an active role in the fertilizer industry had 
been widely broadcast. 

Because of the urgency of the problem, the main efforts of the Bank 
and IFC were directed towards India. These efforts were concentrated 
chiefly on two fronts: firstly, the promotion of, and finantial assis
tance to, individual plants in the private sector and, secondly, in 
trying to speed up the whole development of the industry by actively 
promoting in government circles the use of intermediates such as ammonia 
manufactured at the source of cheap gas. On the first of Fhese counts 
we examined in some detail seven different projects and about four others 
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in a more superficial way. From this crop, however, only the Indian 
Explosives project at Kanpur came to fruition. On the other count, GO! 
were quite unequivocal in their position until early 1968, and held to 
the policy of establishing ammonia units and finished fertilizer plants 
based on indigenous supplies of naphtha. In March this year, however, 
there was some relaxation of GOI's position, when conditional official 
approval was given to a plant near Bombay based on the importation of 
ammonia. 

Apart from the concentrated activity in India, the Bank and IFC were 
active in a number of other projects, principally in other parts of Asia, 
Latin America and Africa. Of these, an IFC investment of $10.5 million 
in the Ultrafertil project in Brazil was approved in October 1966, a Bank 
loan of $30 million to Congo Potash was approved in January 1967 and, 
more recently, a joint Bank/IFC commitment of $36 million was approved 
this month in the Dawood-Hercules project in Pakistan. 

In spite, then, of the considerable time and effort that have been 
spent, these efforts have not achieved the substantial break-through that 
was hoped for. This leads one to the conclusion that the individual 
project approach is not appropriate to a problem of such dimensions. 
About six months ago it was decided to shift back to the original concept 
that, if fertilizer production in the developing countries is to be 
significantly increased, fuller economic exploitation of the necessary 
raw materials must be realized. This requires a high degree of inter
national co-operation to achieve the chain of primary materials, 
manufacturing facilities and financing and distribution organizations 
needed to serve individual countries. On January 1, then, of this year 
organizational changes were made within IFC so that the full-time efforts 
of a senior staff member could be directed towards this end. 

If one accepts the premise that tackling the problem piece-meal by 
the promotion of individual and unrelated projects is not satisfactory, 
then three possible organizational solutions suggest themselves. These 
are (a) an international organization of which the stock-holders would 
be governments, (b) a consortium of private oil and . chemical companies 
or (c) a combination of private and governmental interests. Whatever 
organizational set-up should emerge, it is envisaged that it would possess, 
in itself, the expertise necessary to implement its programmes which, for 
example, could require it to develop in a co-ordinated fashion the 
production of ammonia in the Persian Gulf, the extraction of sulphur in 
Iraq and its use in Tunisia for the production of phosphoric acid. It 
would similarly develop the extraction of potash in Jordan or Ethiopia 
and, to complete the complex, would set up and invest in downstream plants 
in India for the combination and blending of these basic inputs to yield 
the desired complex fertilizer products. 

It is considered, then, that the most important task for the future 
is in evolving a workable solution to the group or consortium concept. 
As a first step to this end, and as a practical exercise to demonstrate 
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how such an organizational approach could work on a large scale, it is 
proposed to draw up a comprehensive plan for providing an additional one 
million tons of nitrogen, with its attendant requirements of phosphate 
and potash, to India. It is planned, then, to present a fairly precise 
blue-print of the required physical facilities, the capital and operating 
costs of these facilities, their planned production and where this 
production would be marketed. Furthermore, a capital expenditure 
programme, how this capital might be raised, the appropriate capital 
structure for such an enterprise and the probable rate of return on 
investment would be indicated. 

J. D. Dodd 
July 24, 1968 
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TO 

FROM 

OPTIONAL FORM NO. 10 
MAY 1962 EOITION 
GSA fPMR (41 CFRI 101-11.6 

UNITED STATES GOVERNMENT 

Memorandum 
The Ambassador 

John P. Lewis ~ 

DATE: November 14, 1968 . 

SUBJECT: Suggestions for Mr. McNamara - ... especially re fertilizer production 

l 
5010-108 

You ask what I think Mr •. McNamara should brace the Indians on. 
Let me answer through a process of elimination: 

Not agriculture. A vast amount remains to be done, but the breakthrough 
is well started; what is needed is essentially maintenance of the present 
momentum and policy vectors; appreciation and encouragement are more 
in order than further pr adding -- even in the area of food pricing and 
distribution policy~ where the best conversational assumption would be 
that the GO! is disposed to liberalize food zones, etc., as fast as it 
thinks prudent. 

Not (on balance) population control. Despite substantial organizational, 
programming, and funding progress since 1965, the outlook is clouded 
because of the present vacuum in Cabinet and Ministerial leadership. 
But it would be difficult for Mr. McNamara to breeze into town and 
immediately say to Mrs. Gandhi, 11 1 hear the top leadership of this vital 
program from you on down leaves much to be desired. 11 The needed 
prodding will come better from and/ or in the wake of the (IBRD-inspired) 
UN review team due early in 1969. 

Not on further import liberalization and internal industrial decontrol 
while the Indians are as strapped as they now are by Consortium aid 
shortfalls. For the time being they will do well to cling to their present 
degree of liberalization --which Mr. McNamara may wish to say he 
understands and hopes they are not disposed to abandon hastily or lightly. 

Not (I guess) about excessive cautiousness in fiscal-monetary policy _,.. 
although this, as you know, is something about which we worry greatly. 
The trouble is, the Ministry of Finance's own tendency to let domestic 
financial obstacles impede the seizure of the economy's new faster real 
growth potential is being aggravated by aid dis~pointments and uncertainties. 

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan 
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This makes it hard for Mr .. McNamara to press greater domestic 
fiscal boldness on his host Morarji Desai (whose personal inclina
tions he would be most directly challenging). 

Perhaps on export expansion., This is India's most urgent current 
economic problem, and it remains unsolved -- despite the better 
performance of the past few months. But, although senior Indian 
officials now are focusing on exports more sharply than ever before, 
they are pretty allergic just now to outside kibitzing about general 
export incentives., Probably the best stance would be: evident inter
est and concern, but no advocacy of particular solutions. 

Likewise I would go light on broadside, across-the-board advocacy 
of foreign private investment .. Whatever we say, the Indians are 
going to continue to be selective in their admission of foreign equity 
capital and management. The best bet is to encourage them to do a 
better job of attracting foreign investment in those priority areas 
where, according to their own estimate, they really want it. 

* * * 

This brings me then to the one positive suggestion I would put front 
and center. The IBRD has a long record of concern about the effect
iveness of the GOI 1s attraction of foreign private investment in fertilizer 
production. We think in the past the Bank sometimes has been too 
impatient in its appraisal of the new private fertilizer investment policies 
the GOI adopted at the end of 1965. The policies offered a better, more 
predictable deal to foreign investors; the individual projects are inherently 
very complicated; several of the hang-ups and disappointments have come 
from the side of the potential investors, not the GOI; and what has been 
committed-- namely, Madras, Kanpur, the two Indian privates at Baroda 
and Kota, the co-op plant at Kandla, and now Occidental at Vizag and 
U. S. Steel at Goa -- is substantial. 

But now -- as defenders of the propositions that the 1965/66 policy is 
pretty good, that it should be given time to work, and that out~ide 
agencies should not undermine it by holding out to potential investors 
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the possibility of still sweeter deals if they wait -- we are greatly 
disturbed by the apparent a-osion of the GOP s own commitment to 
the 1965/66 policyo The latter had three facets: 

swift, concerted clearance of proposals by a high-level 
Secretaries 1 Committee; 

availability of majority equity to the foreign investor where 
his Indian partner was not the GO!; 

marketing and pricing freedomo 

All three aspects are in trouble: 

• The Cabinet has re-entered into prolonged.? substantive 
second-guessing of recommendations of the Secretaries 1 

Committee. 

A 51 ~o/o equity for Occidental has just, after Cabinet 
~-consideration, been grudgingly approved, but in 
a manner suggesting that the automaticity of the 
previous policy has been abandoned and that each 
future investor is going to have to battle out this is sue 
case-by-case. 

And while the Center its elf is solid enough on mainte
nance of the (most critical) marketing and pricing 
freedom component of the policy, it has not yet succeeded 
in persuading a number of the state governments to remove 
state controls impeding the markets in which new plants 
want to distribute their products 0 

It would be most helpful for Mro McNamara to weigh in firmly on this 
issue, noting the good public as well as private sector progress that 
is being made on fertilizer production, but emphasizing that many more 
plants are needed; that many of them, certainly, will need foreign 
private capital and management inputs; and that the efforts of all of us 
who are trying to overcome the skepticism of potential investors can 
be shattered if the word gets around that India has reneged on the policies 
she boldly adopted and actively propagandized only a little over two 
years ago. 



ANNEX A to S e cM66-34~ 

STATEMENT BY MR. CHANMUGAM 

About fifteen elements are considered essential for plant survival, and 
normally the plants obtain them from air, from water, and from the mineral and 
organic content of the soil. Of these elements three are required in sub
stantially large quantities, and in addition have a very profound effect on 
plant life. These three elements are nitrogen, phosphorus, and potassium. 
~~terials that contain one or more of these three elements in a form which 
can be assimilated or taken in by the plants are called fertilizers. We t hus 
speak of nitrogenous fertilizers, phosphoric fertilizers, and potassic 
fertilizers. 

Now, without nitrogen or nitrogenous fertilizers, a plant cannot grow. 
This is its importance in agriculture. Phosphorus or phosphoric fertilizers 
are essential for a plant to mature and to give it strength. And similarl y, 
potassium or potassic fertilizers are essential for the plant's natural 
metabolism and survival. 

Fertilizers are generally graded according tot he percentage of nitrogen, 
of phosphate, or of potash that they contain. Fertilizers may contain only 
one or all three or a combination of nitrogen, phosphorus, and potassium. For 
example, a very well known nitrogenous fertilizer is ammonium sulphate. This 
contains 20% nitrogen. A typical fertilizer that is very often used in the 
developed countries is a grade which is called 20-20-10. This means that it 
containes 20% nitrogen, 20% phosphate, and 10% potassium. 

Fertilizers which contain more than one of these elements are becoming 
extremely popular. The reason is that the farmer has the opportunity of us i ng 
one dose of fertilizer, rather than having to use two or three. There are t wo 
kinds of such combination fertilizers. One is called a mixed fertilizer in 
which there is a physical combination of the nutritive elements or you have a 
complex fertilizer where these elements are combineq in chemical form. The 
tendency in the last few years has been to use a higher percentage of nutrients 
in the fertilizer, for a number of reasons. One, it is more effective; 
secondly, it is cheaper in the long run; and thirdly, because of the advant
ages to be gained in the transport of these materials to the farmers. 

Of these three fertilizer elements, nitrogen, phosphate, and potassium, 
the nitrogenous fertilizer is the one that is most spectacular in terms of its 
immediate response. 

All nitrogenous fertilizer manufacture ultimately involves the capture of 
nitrogen from the air, and air contains about 80% nitrogen. By far the most 
important way of capturing nitrogen from the air is by making ammonia. Now, 
to make ammonia we need two elements: nitrogen and hydrogen. The nitrogen is 
obtained from the air, and the entire problem of nitrogenous fertilizer and 
therefore of making ammonia is essentially tied up in the problem of obtaining 
hydrogen in a cheap, economical way. 
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Hydrogen can be obtained by electrolysis of water. This is consideree to 
be uneconomical and is generally not considered unless electric power is 
extremely cheap. Hydrogen can also be obtained by burning coal or coke in the 
presence of water, and thereby liberating the hydrogen from the water. This 
is a ver,y expensive technique and is ver.y rarely used. 

The most important way of obtaining hydrogen to make ammonia, and there
fore nitrogenous fertilizer, is from hydrocarbon. The particular hydrocarbon 
that is significant is the hydrocarbon obtained from petroleum sources. The 
petroleum hydrocarbons that make sense are natural gas and refinery products, 
and of the refinery products two particular products are important: one is 
naphtha and, to a lesser extent, fuel oil. For the moment, let us forget about 
fuel oil and concentrate on natural gas and naphtha. 

During the last five years there have been some very remarkable develop
ments in the technology .for the manufacture of ammonia based on petroleum 
resources. The economic consequences of these technical developments become 
truly significant only when relatively large-sized plants are concerned, in 
addition, of course, to the usual advantages one can gain from the consideration 
of economies of scale. Typical sizes of ammonia plants involving these 
economic advantages of the new technologies are of the order of 600 tons of 
ammonia per day, or larger. It is for this reason that in the IFC paper that 
was submitted to the Board that paragraphs 5 and 10 are particularly referred to. 

Ammonia contains about 80% nitrogen and is obviously one of the more 
concentrated forms of nitrogen that is available in a commercial form. It is 
used directly as such in certru.n parts of the United States, but it is very 
unlikely that in most of the developing countries it will become a primary 
commercial fertilizer. Consequently it is necessary to convert the ammonia 
into a convenient solid but soluble form before it can be used as a fertilizer. 

There are four such ver,y important solid forms of nitrogen that can be made 
from ammonia. The first of these is ammonium sulphate which has been a very 
popular one for a long time. This unfortunate~ contains only 20% of nitrogen , 
and in addition it needs sulphur or sulphuric acid before it can be made into 
solid form. We will refer to the question of the availability of sulphur a 
little later on. There is a shortage of sulphur and it is quite expensive, so 
it is very unlikely that in the years to come ammonium sulphate will have a 
future. 

The next important nitrogenous fertilizer which is made from ammonia is 
ammonium nitrate. This contains approximately 30% nitrogen. Its manufacture 
and use has increased very rapidly during the last ten years. Fortunately, 
in the making of ammonium nitrate, you do not need to have any other raw 
material, because the nitric acid that is necessary to make a~~onium nitrate 
can be made from ammonia. 

The third and by far the most important nitrogenous fertilizer is the 
substance called urea, which contains about 45% nitrogen. In the manufacture 
of urea you need one other substance, which is carbon dioxide. Carbon dioxide 
is generally obtained as a by-product in the manufacture of ammonia itself when 
you make it from a petroleum source. It is for this reason that most urea 
facilities are attached to or located adjacent to an ammonia facility, because 
the carbon dioxide is obtained as a by-product and hence it is quite cheap to 
make this solid, soluble fertilizer. 
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If we consider projects in which ammonia has to be transported over 
distances to be converted into solid form, then it is very unlikely that the 
making of urea would be an economic concept, for the SL~ple reason that we 
have to make carbon dioxide; to make carbon dioxide, you have to burn fuel of 
one form or another. If you are going to burn fuel to make carbon di oxide, 
you might as well make the ammonia. So it is very unlikely that urea, which 
is a very concentrated and ve~ desirable form of nitrogen fertilizer, could 
be made in circumstances where a~~onia transport is involved. 

The fourth important form of nitrogenous fertilizer is the group of 
ammonium phosphates. These are particularly significant for the simpl e reason 
that in this group you have true complex fertilizers, which contain both 
nitrogen and phosphate in chemical combination. To make such complex f er t i
lizers phosphoric acid is needed. This will be mentioned later when referring 
to phosphoric fertilizers. 

The phosphorus in phosphoric fertilizers, as we pointed out earlier, is 
essential for plant maturity and for plant strength. Soils do contain phos
phorus, but as a plant grows, it starts depleting the phosphate from the soil, 
and sooner or later you will have to add back the phosphorus in order to 
achieve the necessary maturity and strength. 

The only cornnercially exploitable for.m of phosphate which can be used in 
fertilizer is phosphate rock, and this phosphate rock is found in only a f ew 
places in the world in exploitable quantities. Unfortunately, the phosphate 
element in phosphate rock cannot be absorbed by the plants because it is not 
soluble, and for this reason it is necessar.y to solubilize the phosphate rock 
before we can make fertilizer. 

One of the commonest ways, in fact the most prevalent way, of solubilizing 
phosphate rock is to use sulphuric acid, and of course if you are going to use 
sulphuric acid~ you will need, one way or another, sulphur. 

In the past, most such solubilizing plants, that is, to solubilize phos
phate rock into a form that can be absorbed by the plants, was usually done on 
a small scale because they were generally adjuncts to individual nitrogen 
fertilizer plants. However, over the years, as people start using more and 
more nitrogen, as the plants start absorbing more and more phosphate from the 
soil, one needs to add the phosphate back; and consequently, the expected 
demand for phosphate is going to increase very rapidly. For this reason, the 
tendency has been for phosphoric fertilizer plants to become large in size, 
and in addition to the advantages of scale that we can obtain from the larger 
sized plants, there is also the question of the transport of phosphate rock 
and of the sulphur to make sulphuric acid. For this reason, tpe tendency in 
recent years has been for phosphatic acid facilities to be located either 
close to the phosphate rock source or to the sulphur source, and it is for - ~hat 
reason that paragraphs 11 to 13 in the IFC paper refer to these concepts of 
large-scale phosphate plants. 

In general the size of units that make economic sense correspond to about 
500 tons of phosphoric acid per day or larger. Smaller units are generally 
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uneconomical. Houever, this will depend a lot on the individual nitrogenous 
fertilizer plants with which this is going to be associated. 

In addition to the two elements we have spoken about, we also have the 
third element, potash. Now, unfortunately, potash also is found only in a ve~ 
few parts of the world. It is obtained either from mineral sources, that is, 
from mines, as in the United States, Western Europe, or Canada, or the Congo, 
or from certain brines in which there is high concentration of potassium, such 
as the Dead Sea. Because of the ver.y nature of the technology involved in 
exploiting potash from these sources, the mineral sources or the brine sources, 
these facilities have to be relatively ver.y large, and consequently one finds 
that most potash projects are rather high cost, involving high capital invest
ment. 

Finally, there is the need to make sure that the forms of the fertilizer 
that we make available to the farmers are convenient to use. As I mentioned 
earlier, there is every reason to suppose that the more concentrated the 
fertilizers are, the more effective it is, the cheaper it is to transport it 
and the cheaper it is to make it. 

IFC - Engineering Department 
October 21, 1966 
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Item No.1? 

INTERNATIONAL FllJAl'~CE CORPORATION 

A HORLD.-v·JIDE CONCEPT OF FEB.TILIZER VENTURES FOR THE FUTURE 

We are' today on the threshold of a global population explosion 
closely associated vJith a rapidly developing food crisis - problems 111hich 
call for bold and t~1ely action. B.y their ve~ nature, population control 
measures cannot be eJ<..-pected to shmv quick results. On the other hand, it 
is possible to increase food production rapidly and substantially using 
available technology and p~;sical resources. Specifically, yield rates 
of food crops can be increased considerably by more extensive use of 
chemical fertilizers, provided adequate supplies are made available in 
the required qualities and at the right places at the proper times. 

World fertilizer consumption was about 44 million tons of plant 
1 nutrients in 1965-1966, or roughly twice the consumption level in 1956-

1957. On a conservative basis, nevr fertilizer manufacturing capacity 
of the order of 175 million tons per annum -vrill have to be established 

\1 "\dthin the next three decades, of . ""tvhich about 140 million tons per c.nnum 
· 

1
: will be required for the developing regions. In money terms, these new 

plants would call for investments of the order of US$30 billion, about 
\ 80% of vrhich uould be for plants supplying fertilizer to the developing 

areas. 

In theory, these new plants could be located either within or outside 
. the regions "tv here the fertilizers are to be consumed. In fact, ho-vmver, 
·the choice of location 1·rill depend on several factors, such as availability 
of raw and intermediate materials, the economics of their transportation 

··vis-a-vis transport of the end products, foreign e~change requirements- for 
capital and operating costs, and the like. · · 

. The attached paper examines in broad terms the technical and economic 
factors involved in developing the necessar,y raw material resources and 
their implications on the location of future fertilizer projects. Briefly, 
the main conclusions are: 

(i) ra1-t material resources are adequate to support world fertilizer 
needs during the fo~eseeable fu~ure; 

(ii) an increasing proportion of phosphate rock will be processed 
into concentrated phosphate materials, such as phosphoric acid, 
near the mines; 

(iii) potash \vill continue to be imported by most consumers; 

(iv) demand for ammonia (in the form of nitrogenous fertilizer) is 
likely to increase sharply in the coraing years and the key 
questions uill be (a). the source of the hydrogen - natural gas 
or naphtha - and (b) the location of the plant - at the hydro-
carbon source or in the vicinity .of the market. 
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The last conclusion has SlJecial application to the urgent problem of 
India. In India, at pros.ent., muc11 of t he planning for increased produc
tion of nitrogenous fe~tilize1·s is based on the use of naphtha produced 
in Indian refineries. &~'1lination of the Indian requirements for 
fertilizers during the next decade, and t he availability of naphtha in 
the country, strongly.suggest that importation of liquified ammonia from 
the Persian Gulf area to strategic coastal points in India, 1.-rhere mixing 
plants would be established, will be necessary. Later on, it is expected 
that the techniques and economics VYill be so much improved that it could 
became feasible to import liquified natural gas as an awmonia feedstock. 

To illustrate the magnitude of tne problem, it is estimated that 
by the early 1980's India· irJill require an additional 5 million tons of 
nitrogenous fertilizer over and above the capacity presently under 
construction or firmly committed. Substantial quantities of phosphates 
and potash will also be required. If these . needs -vrere to be met by an 
appropriate mixture of urea, diammonium phosphate (DAP) and potash, and 
assuming that the urea and the ruMnonia required for it are produced 
indigenously and DAP is manufactured using imported ammonia and imported 
phosphoric acid, then tile total investment in India to provide these . 
facilities would, at today•s prices, amount to $1,600 million. A further 
investment of $225 million would be required at locations near the 
Persian Gulf and an additional $500 million would be required near the 
phosphate mines for the erection and operation of the phosphoric acid 
facilities. For reasons of transport economics, it seems probable that 
these investments vrould also be in the developing countries, in the 
Mediterranean or the Niddle East. Furthermore, approximately half of 
.these sums would be required in foreign exchange. 

It is clear, then, that in a relatively short period of time a great 
deal must be done if India 1 s requirements of fertilizers are to be met, 
or for that matter those of other developing areas. Existing technical 
knowledge can provide a solution to the problem and the materials required 
are available. \·n1at is now required is the organizational solution which 
Will link technology, materials and finance to deliver the goods so 
urgently needed. 

We believe that a possible organizational solution could be in the 
establishraent of a large multinational company which lvould coordinate 
and establish the extractive and productive units the program must have. 

vle think that such a company could be jointly ovJned by several large 
companies now operating internationally in the oil and chemical industries. 
It would thus possess, in itself, the expertise necessary to impleme'nt its 
programs which, for example, could require it to develop in a coordinated 
fashion the production of ammonia in the Persian Gulf, the extraction of 
sulphur in Iraq and its use in Tunisia for the production of phosphoric 
acid. It Hould similarly develop the extraction of potash ~n Jordan or 
Ethiopia and, to complete the complex, would set up and invest in down-. 
stream plants in India for the combination and blending of these basic 
inputs to yield the desired complex fertilizer products. 

t •. 
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The question is, is a tc.sk of this .order of magnitude -vdthin the 
capabilities of the type· of comp.:~.ny ue have suggested? There is little 
doubt that from a purely technical vieupoint it -v:ould be feasible, but 
there are other tasks to be accomplished, a considerable measure of 
international cooperation must be obtcined and very large sums of money 
must be raised. Can ·such a company perfOj,"'m, on its 01-rn, these latter 
tasks? Uhat assistance would the Uorld Bank Group give to the concept 
to ensure its success? 

, -

The vie"'1S of the Advisers are sought on these questions. 

,_ 

JDD 
October 9, 1967 



(Attachment to Note on Agenda Item 17) 

INTERNATIONAL FINANCE CORRJRATION 

1.\0RLD FERTILIZER POSITION 

Our present knowledge tells us that the rate of increase of world 
population definitely exceeds the rate of increase of the p~ulation 
of the foodstuffs on which their lives depend. As things are today, 
the world has a population of some ~billion and we believe that only 
about half of these really have enough to eat. If present trends 
persist, by the year 2000 the world's population will exceed 6 billion, 
and 5 billion of this total are likely to be living in those areas 
where present food supplies are deemed inadequate. 

If the increased population is to improve its food intake to a sound, 
even if not lavish, level these areas must plan·'; to quadruple their 
present food production level. These crude statistics serve only to 
give a general indication of the magnitude of the crisis which con
ceivably will exist if concrete actions are not speedily initiated. 

In the inunediate future, no significant results can be expected to 
accrue from population control measures. In any case, the size of 
the world population is less of a food problem than its uneven dis
tribution. On the other hand, we do possess at the present time the 
knowledge and the necessary physical resources to substantially in
crease food production in a relatively short period. I have in mind 
principallY the enlargement of specific yield rates by increased use 
of chemical fertilizer. 

It is now widely acknowledged that fertilizers have a key role to play 
in future increases in agricultural production. A critical factor in 
the development of fertilizer consumption will be the availability of 
fertilizer supplies in the required quantities and qualities, at the 
right place and at the proper time. 

Perhaps equallY important are other preconditions such as a sound 
economic incentive for the farmer to use fertilizer, availability 
of adequate credit to the farmer, the building up of necessary infra
structure facilities for distributing fertilizer and so on. 

World fertilizer consumption in 1965-66 reached approximatelY 44.3 
million tons in terms of plant nutrients, nitrogen, phosphate and 
potash (N.P.K.), or about twice the level _of consumption in 1956/57. 
The share of the developing countries as a whole in world totals of 
consumption has increased significantly since 1955-56. At tnat time 
consumption was 8.5% of the world total, and by 1965-66 the percentage 
moved up to 14.8%. Despite this considerable increase, consumption 
levels in the developing countries are still very far from those 
obtained in developed areas, both in terms 6f consumption per capita 
and consumption per acre. India, for example, consumes about 1.8 
pounds of plant nutrients per capita or 5 pounds per acre compared 
to 45 pounds per capita and 40 pounds per acre for the U.s .A. and 
36 pounds per capita and 117 pounds per acre for Western Europe. 
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There are a great many estimates of future fertilizer cons~~ption 
for regions and indi'tidual cpuntries. These are influenced heavily 
by such factors as the population projections adopted, future 
nutritional levels assumed and the overall yield relationship between 
fertilizer use and additional food production. Since yield varies 
not only according to the crop grown, soil conditions, water availa
bility and management practices but also with the kind of nutrien·t 
applied and the rate of application, no universally valid yield ratio 
can be found and scientifically justified. E\?en small differences in 
yield ratio can lead to significant differences in the end result. 
Of course, all these projections depend on the existence of favourable 
economic and other conditions mentioned earlier. 

However, for a rough and ready order-of-magnitude type of estimate, one 
could apply the ten to one grai~fertilizer response ratio to projections 
of additional grain requirements derived from existing and estimated 
calorie deficit levels in various regions. On this basis, the additior~l 
fertilizer requirements in terms of plant nutrients, N, P and K, are 
e.xpected to be as follows: 

ESTIMATED ADDITIONAL FERTILIZER 
REQ~~NTS ~Base l9bOl 

(million metric tons of N.P.K.) 
1970 1980 1990 2000 

1. Developing Regions: 

Far East 8.3 18.5 29.6 41.1 
Near East 1.0 2.4 4.1 6.0 
Africa 1.3 3.2 5.8 9.4 
Latin .America 1.8 4.3 7.4 11.0 

Sub-Total 12.4 28.4 46.9 67.5 

2. World 15.7 35.1 57.7 82.6 

Put in money terms, and assuming that all of the additional capacity 
results from new investments, these figures imply that investments 
of the order of U.S.$30 billion will be required over the next three 
decades, of which, approximately U.S.$24 billion or 80% will be for 
plants supplying the developing areas. In theory, these new plants 
could be located either inside or outside the regions where their 
products are to be consumed. In fact, the foreign exchange capital 
cost of a nitrogenous fertilizer plant is approximately equal to the 
foreign exchange cost of its output valued at prevailing prices over 
a period of two or three years even after taking into consideration 
the foreign exchange component of its operating costs. This con
sideration is of fundamental importance in deciding the most advanta·· 
geous locations for these new plants. The sums involved, howeve~, 
remain large. Within this general framework > ~ ~he location of ~--.9w 
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fertilizer projects will be influenced to a significant degree by the 
availability of raw materials for fertilizer production and the economics 
of their transport. 

The principal raw materials for fertilizer production are (i) hydro
carbons for ammonia production (ii) phosphate rock (iii) potash minerals, 
and (iv) sulfur. Of these, resources for ammonia production will 
perhaps be of critical importance in the coming years. Ammonia, which 
is 82% nitrogen by weight, is the basic intermediate for most of the 
current production of nitrogenous fertilizer~ and it is apparent that 
the use of nitrogenous fertilizer ~s growing at a significantly higher 
rate than phosphate and potash. The · differential is changing and is 
expected to change the N-P-K ratio as follows: 

N p 

1955/56 1.00 1.18 1.00 
1960/61 1.00 0.96 0.83 
1965/66 1.00 0.83 0.69 
1970/71 1.00 0.72 o.6o 
1970/75 1.00 0.63 0.53 

Natural gas and naphtha are the preferred feedstocks for ammonia 
production by virtue of lower plant capital and operating costs than 
for other feedstocks. Considerable reserves of natural gas have been 
proved. Taking into account probable and possible reserves~ world 
reserves of natural gas exceed 2835 trillion cubic feet. S~zeable 
quantities have been found in the developing countries, particularly 
in the Middle East, Venezuela, Nigeria and the Carribean, and also to 
some extent in Argentina, the French Sahara and Pakistan. Naphtha 
supplies, on the other hand, are not as plentiful since it is obtained 
as one of the cuts in the refining of crude oil. Its availability 
depends on refinery capacity and such factors as the breakdown of 
consumption between heavy and light petroleum fractions, the nature 
of the crude oil input and the existence of a petrochemical industry. 
For example, while at present India has surplus naphtha, it appears 
that the situation will be reversed in the next few years. Elsewhere 
in the world naphtha is in short supply. 

Several nitrogenous fertilizer plant configurations are possible. 
Ammonia can be made from natural gas at the source of the gas, or, 
from naphtha or imported liquified gas near the point of use. Ammonia, 
in turn, may be converted into other forms of fertilizer at the point 
of production or transported as liquid anhydrous ammonia to a fertilizer 
factory located near the market and there converted to such products as 
ammonium sulfate, ammonium nitrate, ammonium phosphate and diammonium 
phosphate (D .A.P.). Other things being equal, the choice will depend 
upon the relative costs of raw material and fuel, and the costs of 
transporting ammonia or solid fertilizer to the market. 

Based on current technology, the lower cost fertilizer will result from 
the manufacture of ammonia at the gas source to supply regions up to 
6000 miles away. However, as it takes only about 0.67 tons of liquific: 
gas to produce one ton of ammonia, any future cost reduction in l,_T.le;~.-
ing and transporting natural gas may well chaJJ.enge the present. alvar .. tat: . 
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of producing ammonia at the gas source.. At distances over 6000 miles, 
the use of naphtha for raw material becomes advantageous; l)owe.ver, as stated 
earlier, naphtha supplies are not as plentiful as those of natural gas 
and other consumers - notably the petrochemical industry - compete 
for its use. 

It may be noted here that one nitrogenous fertilizer of increasing 
popularity, namely Urea, cannot be produced economically on the basis 
of imported ammonia because of carbon dioxide requirements. · 

The world reserves of phosphate rock are estimated at about 70,000 
million tons of which about half can be considered economically exploit
able. Of t~ese reserves, about 42% are to be found in Horocco, and 
another 24% in other African countries. Current production of phosphate 
rock is at a level of about 58 million tons per annum of which about 
half is from U.S. mines and about a quarter from the U .. s .s .H., and by 
1970, mining capacity is expected to go up to about 97 million tons per 
annum. North African countries are expected to account for about 257b 
of the production. 

Currently, a major proportion of the run of mine rock is shipped after 
minimal enrichment - with a P205 content of 31 to 3.5%. vlith the in
creasing use of triple superphosphates, containing 46% P205, manufacture 
of triple superphosphates at or near the mines could become attractive, 
provided sulfuric acid is also available. 

Another possibility is the manufacture df superphosphcric acid (70% 
P205) near the mine, and, in fact, some large phosphoric aeid plants 
essentially aimed at the eA~ort market are reported to be under con
sideration b,y U.S. companies. Successful and large scale export of 
such acid from rock phosphate mining regions however will require 
that problems of handling, transportation and storage are satisfactorily 
solved. 

vfuere electricity is cheap (say 3 mills per ID~4.h) phosphate rock is 
decomposed electrothermally at the mine with production of elemental 
phosphorus. This is the most concentrated form of phosphate being 
equivalent to 225~~ P205, thus giving a shipp~.ng advantage of 3:1 over 
superphosporic acid. It is shipped long distance by rail and marine 
shipments are no1-1 being considered. In Canada, one such project is 
under implementation. 

Although the known world reserves of soluble potash are considerable, 
of the order of 65,000 million tons, their location is even more restricted 
geographically than those of phosphate rock. Today, the main potash 
suppliers are the U.s .S .R., the U.s cA., Canada, France and Germany. In 
the developing countries, potash is produced almost exclusively in Spain 
and Israel with minor quantities corning from Chile and Peru. Congo 
(Brazzaville) is expected to be in production by early 1~69 and it is 
likely that Dead Sea brine in Jordan and deposits in Ethiopia, Norocco 
and perhaps West Pakistan may begin to be exploited during the seventies~ 
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Generally, potash minerals require only a small amount of pr !Cessing at 
the mine, major investments being required for establishing mining faci
lities. On the basis of recent U.S. experience, an investment of the or
der of U.S.$70 million is required for extracting about one million tons 
per annum of potash salt. 

The fertilizer industry uses close to half the world sulfur production - ·· 
mainly in the form of sulfuric acid. Sulfur has been in short supply for 
some years and prices have almost doubled over the past few years. Indica
tions are that these higher prices are likely to prevail in the future. 

Sulfuric acid has two primary uses in the fertilizer industry: to manu
facture ammonium sulfate and to render the phosphate in phosphate rock 
soluble to make it more easily available to plants. 

An appreciable tonnage of mnmonium sulfate is a by-product of coke ovens. 
A still larger tonnage is synthesized from ammonia and sulfuric acid. Use 
of the synthetic product is declining, principally because of its low nitro
gen content. 

Soluble phosphatic fertilizer may take the for.m of ordinary superphosphates 
or, with phosphnric acid as an intennediate compound, triple snperphosphates 
and ammonium phosphates. Phosphoric acid and the phosphates ca.n also be 
produced from elemental phosphorus. 

Nitric acid is also used to treat the phosphate rock in some areas of Europe 
where sulfur costs are high. Improvements in the process are in the devel
opmental stage, and, if successful, this process could well supplant the use 
of sulfuric acid as a means of rendering the phosphate in rock into forms 
assimilable by plants. 

A great deal of sulfur is available in widely dispersed deposits of gypsum 
and pyrites but its extraction is costly. As the price of sulf'ur increases 
the use of gypsum and pyrites becomes more competitive. 

Shortage of sulfur supplies is not therefore expected to affect fe~tilizer 
output seriously (except for temporar.y dislocations) for the long term, 
although the higher cost of alternative processes for producing phosphoric 
acid will tend to increase the price of the final product. 

To sum up: 

(i) raw material resources are adequate to support world fertilizer 
needs during the foreseeable future, 

(ii) an increased proportion of phosphate rock will be processed 
into concentrated P205 materials such as eleme~tal phosphorus 
or phosphoric acid, near the mine, 
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(iii) Potash will continue to be imported by most conJUmers, 

(iv) Demand for annnonia, mainly in the fonn of nitrogenous 
fertilizer, is likely to .increase sharplY in the coming years 
and the key questions will be (a) the source of the hydrogen -
natural gas or naphtha - and (b) the location of the plant -
at the nydrocarbon source or in the vicinity of the market. 

As implied in the foregoing, a signific~~t factor in fertilizer projects for 
the future will be the manufacture of nitrogen fertilizer - either from gas 
near the source, or from naphtha, :imported liquified natural gas (L.N.G.) 
or imported anhydrous ammonia close to the fertilizer market. 

As an example illustrating this question one might consider the use of 
associated natural gas from the Persian Gulf oilfields for the nitrogen 
fertil-izer requirements of India. S:imilar reasoning, however, applies to 
other regions such as, for instance, the use of Caribbean gas to supply 
fertilizer markets in South America. 

It has been estimated that, for self-sufficiency, India nn!st increase food
grain production fram the 1965-66 level of about 88 million tons to a minim~n 
of 125 million tons by 1970/71 and 132 million tons by 1975/76. The corres
ponding fertilizer requirements have been estimated at 2.4 million tons and 
5 million tons of nitrogen by 1970/71 and 1975/76 respectiveJ.y. Ex:isting 
production capacity together with capacity of plants under construction and 
projects for which financing r..a.s so far been arranged will be sufficient to 
produce only about 1.8 million tons of nitrogen. On this basis, it is not 
unreasonable to assume that an additional 5.0 million tons ~f nitrogen capa
city will be required by about 1980/81. 

Now, manufacture of 5 million tons of nitrogen fertilizer requires about 
6.1 million tons of ammonia or 5.2 million tons of naphtha or 4 million tons 
of L.N.G. As presently foreseen, the maximum availability of naphtha in 
India is unlikely to exceed 4 million tons during the mid 1970's. Allowing 
for naphtha requirements for motor gasoline production and the petrochemical 
industry, the balance available for ammonia production will be barely suffi
cient to meet the projected 1972 needs of the Indian fertilizer industr.y. 
To meet an additional 5 million ton demand for nitrogen, naphtha production 
would have to be several times the foreseen 1975 level. 

Installation of additional refiner,y capacity of the existing type to produce 
more naphtha is, of course, possible but unlikely to be economical as it 
would lead to significant surpluses of other refiner,y cuts such as kerosene 
and diesel oil. Developnents in refinery technology may, however, change 
this situation. 

On a world wide basis, availability or the large tonnages of naphtha required 
cannot be taken for granted. Dependence on imports or naphtha as an alterna
tive would, therefore, be imprudent. Setting aside strategic and political 
considerations, the moat economic~ attractive future sources of ammonia 
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for India would seem to involve imports of either liquified natural gas or 
anhydrous ammonia from the region of the Persian Gulf. ]mports of solid 
nitrogenous fertilizers, though they might be useful as a transient solution 
to deal with emergencies, cannot, for the reasons outlined previous~, be 
significant as a substantial element in the long-term, steaqy-state, solu
tion to this problem. 

As a notional demonstration of the magnitude of the sums likely to be re
quired the approximate estimates given earlier can be taken as bases for 
calculation. In simple ter.ms, we can consider that an additional 5 million 
tons of nitrogen will be required and, notionally, assume that the N-P-K 
ratio of 1.0 - 0.63 - 0.53 can be satisfied by the appropriate proportion of 
urea, D.A.P. ~and potash. Their requirement would be: 

Urea 
D.A.P. 

Potash 

Total Mixture 

8.6 million tons 
6.6 rr " 

M " rr 

19.6 million tons 

The corresponding raw or intermediate material requirements would amount 
to: 

Ammonia 
Rock Phosphate 
Potash Salts 
Sulfur 

6.6 million tons/year 
ll.4 " " 
4.5 " " 
3.1 " " 

A point of immediate interest is the enormous quantity of sulfur required 
on the basis of traditional manufacturing techniques - more than a third of 
current U.S. production. 

These simple statistics clearly demonstrate the magnitude of the problem 
which confronts us all. 

For example, the quantities of ammonia involved clearly would not per.mit 
local Indian manufacture from indigenous naphtha alone. Bearing in mind our 
notional concept for supplYing the NPK needs of the countr.y, a first logical 
solution would be the importation of liquified ammonia from the Persian Gulf 
area to strategic coastal points where mixing plants would be established. 
It is expected, however, that the techniques and economics of the liquifica
tion and transportation of natural gas will be so muCh improved that it will 
ultimately be feasible to import LNG as an ammonia feedstock. 

Phosphorus can be supplied in various for.ms, either as rock phosphate, phos
phoric acid or elemental phosphorus. In the example we have chosen, we have 
assumed, perhaps unrealisticallY, that phosphorus will be imported in the 
acid forms, and that phosphoric acid plants will be located near the source 
of the raw materials. ' 
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It is only possible now to expound broad ideas and projectic ~a. However, it 
is worth, even at this stage, making some estimates, however r~~, of the 
sums of money involved. Calculations show that for all prac .. ~.ical purposes 
the investment in fixed assets is the same, about U.S.$37 million, for a 
1,000 ton per day ammonia plant, including transportation and port facilitiDs, 
whether it is based on natural gas and located in the Persian Gulf area, or 
whether it is based on naphtha or LNG and located in India. The cost of an 
ammonia plant can be fairly accurate~ estimated, and also the cost of a phos
phoric acid plant, and related facilities and these have been used in preparing 
estimates of capital cost. Figures, for the longer ter.m possibility of using 
elemental phosphorus, have not been prepared. 

Assuming that all the urea and the anunonia required for its manufacture, will 
be produced in' India, that D.A.P. will be produced in India from imported am
monia and phosphoric acid, it is estimated that the total investment in India 
to prov.ide the facilities described would, at today 1 s prices, amount to 
$1,600 million. A further investment of $225 million would be required at 
locations near the Persian Gulf and an additional $500 million would be re
quired near the phosphate mines for the erection and operation of the phos~ 
phoric acid facilities. For reasons of transport economies, it seems prob
abl~ that thest.. inv(:;stments would also bo in th~·developing countries,· in the 
I'1editerranean or in the !fiddle East. Furthermore, approximately half of these 
sums would be required in .foreign exchange. · 



FERTILIZER 

Fertilizer (Nitroganous) Plants and Output: 

Number 

In Operation ~2 

Being Built 8 

Agreed to, but not 
begun 6 

Now being negotiated 4 

Fertilizer Consumption: 

1947 

1966-67 

1967-68 

1968-69 (Revised 
targets, ~in. of 
Food & Agri o) 

~r-~ 
, 13-7..J 

Nitrogen 

838,700 

1,070,000 

1,700,000 

35!) h"} 
J 

j 75) -nJ 
' , 

Capacity 
(~etric Tons) 

(Capacities under 
negotiation) 

Output in terms 
of nutrients 
(~etric Tons) 

Total in terms of nutrients 

7,000 

1,203,048 
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