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ANNEX A

NATIONAL INCOME ESTIMATES
Indian Fiscal Year 1969/70

This Annex and Annex B develop four alternative pictures of
what might happen to the economy during 1969/70. As such they
provide the bulk of the raw material from which the conclusions of
Part I of the Program Memorandum have been derived.

Cases II, III and IV assume that NDP grows at approximately
4.5%, 5.25% and 6%, respectively, in all cases with 5% gross out-
put of foodgrains. Case I assumes a 4% growth in foodgrain output
and dampens down the other sectors sufficiently to avoid the infla-
tionary pressure that this may cause. The 4.5% rate of growth was
chosen because it is the minimum sustainable rate compatible with
approximately a one percentage point per year improvement in per-
sonal per capita consumption, a rate of improvement which most ob-
servers feel represents the bare minimum necessary for political
stability., The 6% rate of growth was chosen because it comes close
to what the economy could easily accomplish, if only imports were
available, Sufficient excess capacity is available, we feel, to sustain
this growth rate at least for a couple of years. The 5.25% was chosen
because it reflected an intermediate case which may prove to be more
realistic given feasible aid levels.

Actually, to obtain internally consistent pictures, we were forced
to deviate slightly from these overall rates of growth, The results,
in terms of growth rates principal aggregates, are given below and in
terms of sectors are given in Table 1,

Cases
I I LiX IV
1. Foodgrains, non-foodgrain crops {major
crops) and livestock output {percent
change over 1968/69 levels) 4 5 5 5
2, Gross fixed investment (percenté—/ change
over 1968/69 level} 6.2 8,5 11,6 15.3

3. Net fixed investment (percent a/
change over 1968/69 level) 6.0 9.0 13.0 18.0
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The procedures adopted to forecast growth rates in individual seg-
tors are explained in the following paragraphs.

Agriculture and allied activities: The net product originating from
agriculture is estimated to increase by 3 percent in Case I and by 3.7
percent in Cases II to IV. The increment in net value added to gross
value of output roughly works out at 0, 64 in both cases. The detailed
calculation for deriving net product originating from this sector is as
follows:

ESTIMATION OF NET PRODUCT IN AGRICULTURE, 1969/70
{(Rs. Crores, 1960/61 Prices)

1969/70 (Increment
over 1968/69)
1968/69 Case Il to IV Case I

Gross value of output

(i) Foodgrains 4,429 221 a/ 177 b/
(ii) Non-grain major crops 1,909 95 a/ 76 b/
{iii) Other crops & by-products 2,143 75 ¢/ 64 ¢/
{iv) Livestock 1,875 94 a/ 75 b/
Total Agriculture {proper} and
Livestock 10, 356 485 392

Inputs, depreciation & other
minor adjustments -2,516 -195 4/ -157 4/

Net output from Agriculture and

Livestock 7, 840 290 235
Plus net product from
forestry and fisheries 332 12 10
8,172 302 245
% Change in net product over
the previous year level 3.7% 3.0%
a/ + 5% over 1968/69 level. b/ + 4% over 1968/69 level.
e/ + 3.5% over 1968/69 level in Case II to IV and +3% in Case I. The
slower growth rate is on account of by-products of main crops -- as

yield of straws and stalks [main by-product of grains) is not expected
to increase at the same rate as the yield of grains.

d/ Fertilizer, alone, will increase the purchased inputs by Rs. 80 crores
in Cases II to IV and Rs. 64 crores in Case I. Added to these are
costs for pesticides, seeds, irrigation charges, diesel oil, electricity,
depreciation and maintenance charges on capital equipment and live-
stock feed.
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Large Scale Manufacturing: The net product originating from this
sector is estimated to increase by 5.8 percent, 7.9 percent, 9.6 pers
cent and 11,4 percent in Cases I, II, III and IV, respectively. The dif-
ferences in rates of growth reflect the expected variations in demand
patterns, availability of industrial raw materials from domestic and
foreign sources, and utilization factor of existing plant capacity. The
assumed growth rates in three major components of large-scale manu-
facturing are as follows:

% Share
1968/69 Case I Case II Case IIl Case IV

Agro-based industries 37.2 4,0 5.0 5.7 6.5
Metals and equipment 35.8 6.5 10.0 13,0 16.0
Other manufacturing 27.0 7.5 9.0 10. 5 12. 0
"Total-Large Scale 100.0 5.8 7.8 9.6 11.4
Manufacturing

Having more or less the same external trade deficit for Cases I
and 1II, the higher rate of growth in Case II reflects larger increase in
consumer demand due to higher rate of growth in agriculture and its
multiplier effect on the rest of the economy and larger investment de-
mand with matching supplies made available from domestic sources.

The differences in rates of growth between Case II on one hand
and Cases IIl and IV on the other are essentially due to multiplier ef-
fect of larger investment demand with matching supplies made avail-
able from domestic sources via better plant capacity utilization, lesser
inventory accumulations and larger imports on all counts,

The other sectors are projected on the basis of relationship of ac-
tivity, levels in agriculture and large scale manufacturing to the acti-
vity levels in other sectors.

The table below summarizes the increments in net product over
1968/69 levels by four major components of net domestic product in
four cases,

INCREMENTS IN NET PRODUGCT
(Rs. Crores at 1966/67 Prices)

I 11 I Iv
Agriculture 441 543 543 543
Industry 275 353 424 499
Transport & Trade 186 244 306 377
Services & Others 120 149 189 231

Total 1,022 1,289 1,462 1,650



On the above basis, net domestic product can be expected to
increase by 3.7 percent in Case I, 4,6 percent in Case II, 5.2 per
cent in Case III and 5, 9 percent in Case IV, Adding the estimates
for depreciation and indirect taxes less subsidies (which grow at
1,5 times the rate of growth in net domestic product) to estimates
of net domestic product, the GNP growth rates are derived,

Table 2 presents the projected levels of total available resources
and their dispositions. The assumptions underlying the various com-
ponents of the disposition segment of the table are:

{i} Net fixed investment is projected to increase
at 6, 9, 12 and 18 percent in Cases I, II, III
and IV, respectively.

(ii} An inventory investment increase at 12,5 per
cent of the increment in gross national product
in Case I and II, while this rate decreases in
Cases III and IV due to demand pressures,

{iii) Public consumption is projected to increase at
the same rate as the net product originating in
public administration and defense. The implicit
rates of growth are 4, 5, 6-1/2 and 8 percent in
€ases I, II', IIl and IV, respectively.

This results in the following macro-economic aggregate for the
four Cases:
Macro-Economic Aggregates 1969/70

(Rs. Crores at 1966/67 Prices)

I II 11 v
A GNP 1,202 1,525 1, 741 1,975
A Gross Investment 286 419 546 661
Net Foreign Balance - 25 - 12 53 128
A Gross Saving 311 431 493 533

A Gross Savings/ 4 GNP Ratio { .26) { .28) { .28) { .27)

A NDP at Market Prices 1,166 1,471 1, 668 1, 882
A In Net Savings 221 323 366 387
A Net Savings/ /A NDP Ratio ( .19} ( .22) {.22) o .21)
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TABLE 3

ESTIMATES OF GROSS FIXED INVESTMENT IN PUBLIC

AND PRIVATE SECTORS: FY's 1960/61 TO 1969/ 70

(Rs. crores at current price)

Net Investment Depreciation /Regacement b/ Gross Fixed

Public Private Total Public Private Total Investment
FY's Sector=’ Sector Total
1960/61 790 387 1,177 116 620 736 1,913
1961/62 960 501 1,461 131 679 810 2,271
1962 /63 1,166 540 1,706 160 770 930 2,636
1963/64 1,439 653 2,092 172 819 991 3,083
1964/65 1,701 630 2,391 205 895 1,100 3,491
1965/66 1,914 810 2,724 229 970 1,199 3,923
1966/67 1,916 900 2,816 255 1,049 1,304 4,120
1967/68 1,902 975 2,877 290 1,185 1,475 4,352
1968/69 5_/ 1,929 1,035 2,964 314 1,265 1,579 4,543

1969/70 c/ 4/

Casel 2,024 1,118 3,142 350 1,330 1,680 4,822
I 2,093 1,138 3,231 370 1,330 1,700 4,931
1 2,191 1,159 3,350 370 1,350 1,720 5,070
Iv 2,318 1,180 3,498 370 1,370 1,740 5,238

Sources: a/

Planning Commission's data on plan investment in Public
Sector up to FYs 1968/69. FY 1968/69 figure does not ine
clude investment foodgrains buffer stock, and is adjusted
upwards by Rs, 70 crores on account of larger provision

in the States' budgets for plan expenditures,

Figures up to F'Y 1966/67 are taken from '"White Paper' on
national income. For the subsequent years, the projections
are based on historical relationships between income growth
and depreciation/replacement provisions.

At 1967/68 prices.

Net Investment is projected to increase at 6 per cent, 9 per
cent, 13 per cent and 18 per cent in Cases I, II, III & IV,
respectively, While p-rivate net investment is projected to
increase at 8, 10, 12 and 14 per cent, respectively. The
residual investient in each case is allocated to public sector.



TABLE 4

ESTIMATES OF GROSS FIXED INVESTMENT AND NET FIXED INVESTMENT
AT CONSTANT PRICES FOR FY'!s 1960/61 TO 1969/70
(Rs. crores at 1966/67 prices)
Investment
- Gross Fixed Net Fixed Cost Index
Investment Inve stment (1966/67 = 100)
% Change % Change
from prev. from prev.
T otal year Total year
1960/61 2,755 1, 695 69.44
1961/62 3,145 {+14.2) 2,023 (+11. 9} 72.22
1962/63 3,515 (+11,8) 2,275 (+12.5) 75.00
1963/64 4,000 (+13.8) 2,714 (+19.3) 77.08
1964 /65 4,371 { +9.3) 2,994 (+10. 3) 79. 86
1965/66 4,483 { +2.6) 3,113 ( +4.0) 87.50
1966/67 4,120 ( -8.1) 2,816 ( =9.5} 100. 00
1967/68 4,142 ( +0.5) 2,738 ( =2.8) 105, 07
1968/69 4,324 { +4,4) 2,821 ( +3.0)
1969/70
Case 1 4,590 { +6.2) 2,990 ( +6.0)
I 4,693 ( +8.5) 3,075 ( +9.0}
1 4,825 (+11.6) 3,188 (+13.0)
Iv 4,985 (+15. 3) 3,329 (+18.0)



ANNEX B

BALANCE OF PAYMENTS
Introduction

This amnex will approach the balance of payments problem from the
point of view of import requirements on the one hand, and the means of
finaneing through different sources of foreign exchange (food aid, pro=-
Ject aid, exports, ete,) on the other. To arrive at requirements, dif-
ferent categories of imports will be related to the relevant sectors of
the damestic economy. Once these requiremenis are determined, they will
be related to foreign exchange availabilities. The analysis of import
requirements will make it possible to identify the reasons for changes
in the composition and level of imports while the analysis of the means
of payment will show what effect imports and other foreign exchange
requirements have on India's overall liguidity position.

This approach will be used to (1) review the 1967/68 balance of
payments situation, (2) discuss the outlock for 1968/69 and (3) evaluate
 the implications of alternative U.S. aid levels in 1969/70 from the
point of view of foreign exchange bottlenecks,

I. Review of 1967/68

The balance of payments situation in 1967/68 was characterized by
a marginal drop in imports, higher exports, increased aid utilization
and increased foreign exchange reserves, On balance, the trade deficit
was reduced by $78 million and reserves increased by $82 million, The
increade in reserves, made possible by a $90 million loan from IMF and
a $30 million special deposit by IBERD*, was more than offset by a $96
million drop in the noneproject pipeline.

A,  Imports

Imports during 1967/68 dropped slightly to $2750 million from the
abnormally low 1966/67 level of $2,770 million. In general, foodgrains
declined, fertilizers increased and industiry related imports remained
unchanged. Foodgrains dropped from a record level of $893 million in
1966/67 to about $710 million in 1967/68. This was due to the excepw
tionally good harvest which saw a 26 million ton increase in foodgrain
production over the previous year. This plus foodgrain imports of close
to 9 million tons made it possible for India to raise its per capita
consumption in 1967 to 15.8 ounces per day, & 9.8% increase over 1966,

# The deposit was actually $45 million of whiéh $15 million is counted
as part of the 1967/68 debt rescheduling.
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In addition, India was able to build & buffer stock of approximately
3 million tons by the end of Indian agricultural procurement year
1967/68 (November-October).

Excluding foodgrains, imports rose from $1,877 in 1966/67 to
$2,040 in 1967/68, an increase of $163 million., When the $169 million
increase in fertilizer imports is taken into account, it becames evim
dent that industiry related imports remained virtually unchanged. There
was expected to have been some recovery from 1966/67 when these imports
dropped by 20 per cent but in view of the recession in the industrial
sector in 1967/68 (production increased by only 0.7 per cent in real
terms over 1966/67) the low level of imports appears to be warranted,

Table la gives some indication of what happened in individual
categories, The indusiry related imports, i.e., total imports excluding
foodgrains and fertilizews, are divided into: (1) cotton and jute,

(2) machinery and transport equipment, (3) basic metals and (4) others.#
While cotton and jute are used in industrial production, imports of

theee cammodities fluctuste more with changes in agricultural output

than with changes in industrial production. 1966/67 was an exceptionally
bad year for raw jute production and imports totalled $75.8 million, In
1967/68 imports dropped to about $6.5 million. This combined with an
increase in cotton imports resulted in & net decline of $25 million for
the group as a whole.

The next category of imports in Table la, machinery and transport
equipment, is closely related to investment and large scale mamufacturing.
A scatter diagram relating machinery and transport equipment imports to
these sectors of the domestic econany for the period 1956/57 to 1965/66
shows stable relationships with very little year to year variation. (See
Chart I,) These relationships, however, did not continue through 1966/67
and 1967/68. In 1966/67 there was a sharp drop in investment and a much
greater than proportionate drop in imports, In 1967/68 investment re-
mained virtually unchanged while imports dropped further,

Three significent developrents during this period can help explain
this phenomenon: (1) the June 1966 devaluation raised the costs of ma-
chinery imports, (2) the drop in investment was accampenied by continued
growth in the output of damestic machinery and fransport equipment
industries and (3) project aid utilization, virtually the only source
of foreign exchange for machinery and transport eguipment imports,
dropped substantially in both years. In Annex B-l

*  Strictly speaking this group of imports ineludes commrodities which

are agriculture or consumer oriented, but since they probably
constitute no more than 104 of the total, the group as a whole can be
considered to be industry related.
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machinery and itransport equipment imports are divided into whole ma-
chinery and machinery parts. Up to 1965/66 the whole mechinery fie

gures are based on actual data. For 1966/67 and 1967/68 imports of

whole machinery were equated to project aid utilization.

If this is the case, imports of machinery and transport equip-
ment for the last three years can be shown as follows:

($ millions)
16s/66  lo6e/6r  1%7/68
Whole machinery 429.3 494, .0 387.0
Machinery parts 599.,7 265.8 274.4
Total 1,029.0 759.8 661.4

Assuming that in 1966/67 project aid financed imports ineluded a sub-
stantial amount of basic materials and that imports of whole machinery
actually declipned in that year, it appears that imports of whole ma-
chinery have been affected more by the showdown in economic activity
than by devaluation. On the other hand, imports of machinery parts
declined sharply in 1966/67 and remalned at that level the following
year reflecting a large drop in domestic demand brought about by the
increased rupee costs of imported parts,

Imports of basic metals appear to have been affected by devalua=-
tion in the same way as machinery parts. After rising continuelly du-
ring the Third Plan, they dropped sharply to $244 million in 1966/67 and
rose slightly to $260 million in 1967/68.

The finel category of imports in Table la consists mostly of indus-
trial maintenance goods. These imports declined slightly during the Third
Plan period and dropped sharply in 1966/67 mainly because P.0.L., imports
went from a level of $143.5 million in 1965/66 to $87.3 million in 1966/67.
Since P.0.L. imports bounced back to $166.7 million in 1967/68 it seems
possible that the low 1966/67 figure was due to under=-reporting. The
1967/68 level of imports for the miscellaneous industrial maintensnce group
as a whole was $687 million. The increase was spread throughout P,0.L.
indusirial chemicals and miscellanecus raw materials indicating that

*  Very likely includes imports other than whole machinery. Project ald
dropped fram $684 million in 1965/66 to $494 million in 1966/67. If
changes in project aid utilization are any indication of changes in whole
machinery imports, it would appear that whole machinery imports dropped in
1966/67. The assumption that 1967/68 imports of whole machinery were equal
to project aid utilization is based on information received fram MOF,
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India has had to replenish stocks which were drawn down because of abe
normally low 1966/67 imports and/or there has been a slowdown in the
rate of import substitution.

Evidence of a possibly lower rate of import substitution can be
seen in the leveling off in imports of many commodities which had been
declining since 1960/61. Although India has been able to import sube
stitute in many areas, there will always be a minimum amount of imports
which will never be produced domestically, India is rapidly approachs
ing that minimum for several large groups of commodities. For example,
whereas India was able to reduce its rubber imports from $21.2 million
in 1961/62 to $6.0 million in 1967/68 and to an estimated $1.2 million
in 1968/69, it is expected that minimmm requirements of special syn-
thetic rubber will remain at about 3$2.4 million for the foreseeable
future., The same applies for petroleum products, miscellaneous manu-
factured goods and other categories.

Based on the above analysis, India's imports during 1967/68 can
be summarized as follows, Foodgrain and jute imports dropped sharply
due to inereased domestic availability while fertilizer imports in-
creased as & result of the current policy of maximizing foodgrain pro-
duction, In the industrial sector, imports of whole machinery dropped
for the second consecutive year reflecting depressed investment levels,
and machinery parts and basic metals increased slightly from their
abnormally low 1966/67 levels. Imports of industrial maintenance goods
inereased by about $9%& million, $79 million of which was accounted for
by P.0.L. This reflects a reversal in the declining trend of past
years indicating a possible slowdown in the rate of import substituiion
for these commodities.

B. Exports

Exports in 1967/68 were $1,600 million, only $58 miilion higher
than the extremely low 1966/67 level and over $100 million less than
the previous high set in 1964/65. The poor 1966/67 export performance
was due mainly to the 1965/66 drought and to the unstable conditions
following devaluation. Major decliines were recorded in jue manufactures,
tea and cotton textiles, India's three 1argest foreign exchange earners,
The expected recovery of these commodities in 1967/68 did not materialize
as 1s shown in the following table,

Exports
(3 mllllOnS)

1964/65 1965/66 1966/67 1967/68

Jute manufeciures 353.3 334.3 334.8 315.0
Tea 261.8 241,2 214.7 240.0
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1964/65 1966/66 1966/67 1967/68

Cotton textiles 134.7 132.9 102.8 106.0
Iron ore 78.5 88.2 93.6 100.0
Leather & products 57.4 59.8 83.0 71.0
Other 828,5 785,9 713.1 768,0

Total  1,714.2 1,692.5 1,542.0 1,600.0

Tea exports increased but not to the extent expected while jute manu-
factures continued to decline and cotton textiles remained unchanged,
It appears that tea imports would have been higher if there had not
been over-crowded stocks in the London market during the latter months
of 1967/68. 1In the case of jute, exports dropped because of continmued
competition from Pakistan, Similarly exports o leather and leather
manufactures dropped because of a recession in the world leather mar-
ket and intense competition from Pakistan and China, Besides tea,
commodities which experienced increased exports in 1967/68 were tobacco,
iron ore, iron and steel and engineering goods., In general, however,
very few commodities performed as well as expected.

C. Financing the Deficit

The trade deficit in 1967/68 was $1,150 million. Table 2a shows
how this compares with 1966/67 and earlier years, The table also gives
figures for the overall deficit, aid utilization and changes in reserves,
In general, it appears that India's balance of payments situation im-
proved during 1967/68.

In the first place, exports increased by $58 million. Then, while
total imports of foodgrains declined by $183 million, food aid dedlined
by only $78 million. The net result was a drop of $105 million in free
foreign exchange expenditures on food. Project aid and non-foodgrain
PL /80 imports are of course completely aid financed.  The remaining
imports amounted to $1,563 million, an increase of $215 million over
1966/67. This increase was almost offset by a $196 million increase in
non-project aid utilization. On balance, the above developments in
merchandise trade and aid utilization resulted in an improvement of
$144 million in India's free foreign exchange position,

In the area of debt servicing and other invisibles, the situation
was affected by offsetting developments, On the one hand the Con-
sortium rescheduled $65 million of debt obligations resulting in a
drop in debt repayments of $34 million. On the other hand there was
an adverse shift in invisibles and miscellanecus transactions from a
net inflow of $49 million in 1966/67 to one of $9 million in 1967/68,
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A major factor in this shift was the end of the National Defense Remittance
Scheme which accounted for about $35 million in 1966/67. Taking all the
above changes between 1966/67 and 1967/68 together, we arrive at a net
improvement in India's balance of payments, excluding monetary transactlons,
of $138 million.

In India, the two major types of large monetary transactions are IMF
loans and repayments and chaenges in foreign exchange reserves stemming from
developments in the current and capitel accounts, In 1967/68, liabilities
to the IMF increased by $32 million compared to a $130 million increase in
1966/67. The $32 million increase was the net result of a $90 million loan
(compensatory financing) and a $58 million repayment. In addition to the
increased IMF liability, India also received a $30 million nonwrecurring
special deposit fram IBRD. The IMF and IBRD inflows amounted to $62 million,
$68 million less than the net IMF inflow in 1966/67. This combined with the
$138 million increase in inflows fram the current and capital acecounts
resulted in an $82 million increase in reserves in 1967/68 compared to & $12
million increase in 1966/67.

The net effect of India's international transactions on its balance of
payments position can best be analyzed from the point of view of non-project
pipelines and changes in reserves. As far as the non-project aid pipeline
is concerned, 1967/68 was a tight year for India. Details of non-project
aid comnitments and disbursements are given in Table 3. In 1966/67 $1,247
million was available in the form of non-project aid (a $347 million begine
ning pipeline plus $900 million in new cammitments), and only $417 million
was utilized. As a result, the pipeline at the end of 1966/67 was $330
million. During 1967/68, however, Indie utilized $603 million 30 non-
project aid while new cammitments only amounted ito $507 million., In fact,
much of this $507 million was actually pledged after IFY 1967/68 had ended.
As a result of the shortfell in camitments, the non«project aid pipeline
was drawn down by $96 million in 1967/68. '

The 1967/68 situation with respect to changes in foreign exchange
reserves was brighter bhut still not very encouraging. Reserves increased
by $82 million but if India had not borrowed from the IMF and had not
received a $30 million special deposit fram IBRD, reserves would have fallen
by $38 million, This, however, is an improvement over 1966/67 when reserves
inereased by only $12 million Including a $188 million loen fram the IMF,

In short, despite & drop in foedgrain import requirements, low investe
ment and industrial maintenance goods imports and increased exports during
1967/68, India's balance of payments situation continued to be character-
ized hy a shortage of foreign exchanre. The next section will show that the
situation will most likely become worse before getting better.

# This excludes a $125 million IDA loan which is counted as 1967/68 aid
but which will not be committed until late 1968/69,



B-7

II. Qutlook for 1968/69 to 1970/71

A, Imports

Import projections extending through 1970/71 are given and ex-
plained in Annex B-l to this annex, Two types of projections were
made. One was year to year projections., Import reguirements were
derived for individual commodities whenever possible based on antici=
pated domestic production and demand. In most cases year to year
changes in aggregate economic activity were assumed to have no effect
on demand. Notable exceptions to this rule are: (1) machinery parts,
POL, industrial chemicals and miscellaneous raw materials which were
related to industrial production, and (2) iron and steel and-mon=-ferrous
metals which were related to gross fixed invesiment. These six catego=
ries of imports accounted for $1,292 million in 1967/68 out of a total
of $2,750 million. Demand for the remaining cammodities was simply
projected on the basis of population growth, past trends or, as in the
case of foodgrains, on minimum consumption levels, Of course import
requirements of all commodities are affected by changes in domestic
econanic activity but, except for the six categories mentioned above,
other factors, especially fluctuations in domestic production and offi=-
cial GOI import policy, have a much greater effect on actual import
levels. :

The other type of import projection given ir Armex B-1 pertains
to alternative levels of domestic economic activity within a given year,
The objective was to estimate alternative import requirements consist-
ent with alternative NDP growth rates, This paper discusses three NDP
growth rates for 1969/70 and 1970/71: Case II, 4.5%; Case III, 5.2%;
and Case IV, 5.9%. (See Annex A: National Income Estimates) In all
cases agriculture is assumed to grow at 5 per cent per annum. In
making these projections, imports were related as closely as possible to
different levels of damestic economic activity even where this was not
done in the year to year projections. Thus, in the case of foodgrains
imports were projected to be 5.3 million tons in 1969/70 which, when
combined with domestic production, resulted in & per capita availability
of 16.4 ounces per day. This projection was based on desired levels of
consumption. However, in estimeting alternative foodgrain requirements
for 1969/70, imports of 5.3 million tons of foodgrains were assumed to
be consistent with Case II and alternative import levels were derived
using the per capita incomes implicit in Cases III and IV.

The results of the import study are shown in detail in a covering
table to the appendix and are summarized in Table la of this anmex.
Since the projecticns are explained in the appendix, they need not be
discussed here, However, the indusitrial meintenance import projections
should be mentioned briefly. The projections arrived at by using the
disaggregated approach are significantly higher than if they had heen
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based solely on past trends. There are several reasons for this differ-
ence, First, although iron and steel imports dropped from $226 million
in 1961/62 to $205 million in 1965/66, they are expected to increase to
about $220 million by 1970/71. This reversal has been caused by a change
in the types of iron and steel required by the industrial sector. In the
past, India used large amounts of bars and structurals in dems, railroads
and construction. Recently, however, demand has shifted to flat products
and special steels which the domestic iron and steel industiry is not set
up to produce. As industrial growth and investment return to normal it
is expected that iron and steel import requirements will rise rapidly.
The situation should be rectified by 1971/72 as new capecity comes on
stream,

This same phenomenon appears to have taken place with respect to
non-ferrous metals., Based on the expected structure of the industrial
sector in 1970/71 and the projected investment level for that year, non-
ferrous metal import redquirements are estimated at $197 million, This
is a $79 million inerease cover a three-year period compared with a $30
million increase during the pericd covering 1961/62 to 1967/68.

In general, it locks as if the expected economic recovery, both in
the agriculture and industry seciors, will be accompeanied by lower food-
grain imports, increased fertilizer imports and rather large increases
in industry related imports. Within the industry related category,
imports of machinery and transport equipment will rise with a resumption
of investment and with increases in large scale manufacturing. Industrial
maintenance imports, also, will increase substantially as demand for iron
and steel and non-ferrous metals, not produced damestically, increases,

B. Exports

For the purposes of this paper, exporis are placed at $l,750 million
in 1968/69 and are projected to grow by 5 per cent in 1969/70 and by 6 per
cent per anmum thereafter, The 31,750 million figure represents a 9.4 per
cent increase over 1967/68 but this merely reflects a recovery biinging
. exports back to their 1964/65 level. The bulk of the increase is expected
to take place in jute, tea and cotton textiles. In addition there are.
indications that the GOI is taking more positive action with respect to
"instant exports". As a result silver is being exported for the first
time and cement and iron and steel exports are expected to rise substan-
tially in 1968/69, Based on past experience the projections for future
years appear to be on the optimistic side but in view of the dismal pros=-
pects regarding foreign exchange availabilities, it seems likely that the
GOI will introduce measures to help correct the sitpation.



C. Financing the defieit - 1 6

India's balance of payments for 1968/69 is shown in Table 2a. It
will be noted that India is expected to get through 1968/69 with no IMF
borrowing, no drawdown in reserves and with less non-project aid than
in 1967/68., There are a number of reasons for this relatively optimistic
outlock. In the first place, exports are expected to increase by $150
million. On the import side, foodgrain importis are expected to decline
by $135 million while food aid increases by $34 million thereby freeing
$169 million for non-foodgrain imports. In addition, projeet aid financed
imports plus non-foodgrain FL 480 imports are projected to increase by
$48 million., The net improvement resulting from the above changes amounts
to $161 million., After taking account of the $49 million increase in debt
repaynents and the $29 million deterioration in invisible and miscellaneous
transactions, the net improvement becomes $83 million. This is the differ-
ence shown in the basic deficit in Table 2a.

Assuming that non-project aid commitments in 1968/69 will be $700
million, India will end the year with a non-project pipeline sufficient
to meet the required expenditures in all four 1969/70 cases. This is
shown in Table 3.

D. Qutlook for 1969/70 and 1970/71

Since the implications of aliernative foreign exchange requirements
and availabilities for India's balance of payments position are covered
in detail in Part I of the Program Memorandum, they need not be discussed
here, However, several of the more salient prospects can be menilioned.
First, it can be seen from Table 2a that the trade deficit is expected
to level off in 1969/70 and decline slightly in 1970/71, This is partly
due to & continued drop in foodgrain imports and a fairly high export
growth rate., During this same period, imports of non-foodgrains increased
fairly rapidly. It should also be noted that the overall deficit which
takes debt servicing into account increases slightly in 1969/70 and’
declines in 1970/71.

Despite these favorable tremnds, the basic deficit which must be
financed by non-project aid, IMF lcoans or changes in reserves rises con-
tinually through 1970/71. This is due to the fact that foodgrain imports
and PL 480 aid are declining rapidly while non-foodgrain imports are
rising. The increase in non-project aid requirements should therefore he
considered as reflecting a change in aid requiremenis from food aid to none
food aid rather than an absclute increase in total requirements.
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Basically, India is becoming self-sufficient in foodgrains on the
one hand and requires increasing amcunts of industrial maintenance
imports on the other. The increase in mainitenance imports will continue
with the growth in the industrial seetor. The obvious implication is
that since aid will not continue indefinitely, India must either
increase its rate of import substitution or increase exporis or both,if
it is to contimie meeting its foreign exchange requirements without going
further into debt.
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Note on the US non-project pipeline

The Mission estimates that the minimum non-project pipeline required
at the end of any Indian fiscal year to prevent a break in arrival of
commodities is 12 months. This estimate is based on the following cone
siderations:

At March 31, 6 months' worth of funds will be obligated in Letters
of Authorization (to open letters of Credit) and Letters of
Credit. For items yet 1o be delivered, these obligations will

of course mature at different times depending upon the lead time
for the commodity involved.

At March 31, 6 months' worth of additional funding will be needed
for processing new Letters of Authorization and Letters of Credit
since it is normally a minimum of & months from March 31, the end
of the Indian fiscal year, until funds for the next US fiscal year
are appropriated and a loan is authorized, signed and becomes
available for new commitments.

Given the lead time between licenses and actual disbursements and the
fact that new AID loans are not normally available until half or even more
than half of the respective Indian fiscal year has passed, it is usually
too late for such AID loans {e.g. for 1968/69) to have much effect on GOI
expenditures in the corresponding Indian FY. For all practical purposes,
then, the AID non«project pipeline at the end of any Indian fiscal year
represenis close to the maximum that can be spent from non-project funds
in the following fiscal year. In the past several years the pipeline as
of March 31 has always been in excess of the next twelve months expenditures,

The only way this pipeline can be shortened significantly is for the
GOI to commit its own funds for opening Letters of Credit while awaiting
AID funds and then seek reimbursement from AID when funds are available,
Such an action on the part of the GOI would require that they place complete
faith in AID's ability to provide sufficient funds in the following US
fiscal year to meet the disbursements the GOI had already made and in addi-
tion to fund the next year's commitments against AID financing, AID is
obviously not in any positlion to make promises about next year's assistance.
The GOI would also have to have faith that AID would maintain its policy
relating to cammodity eligibility intact over this period. There is no
recent precedent for assuming that the GOI would take such risks, since in
previous years they have not advanced free foreign exchange until the AID
loan from which they were to be reimbursed was signed.

Thus, it appears that the minimum feasible AID non=-project pipeline
at March 31 is twelve months' expenditures.
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Table 4

Non-project aid pipeline commitments
and disbursements 1967/68
i$ millions;

&

a/

Pipeline on Commitments Disbursements
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Pipeline on

April 1. 1968

April 1, 1%67

1, Austria

2. Belgium 1 3

3. Canada 19 28

4., France 17 15 10

5, Germany 63 56 50

6. Italy 34 - 2

7. Japan 42 46 30

8. Netherlands 13 11 7

9. U.K. 35 48 39
10. U.S.A. 408 2952/ 285
lla IoD-Ao 191 - 168

TOTAL 830 507 603
Notes: .
2/ Excludes debt rescheduling as follows: Canada
' Germany
Japan
U.K.
b/ Includes: $275 million AID non-project loens, and $20 million
from EX-IM,
Source:; 1. Commitment and disbursement figures: MOF
2. Debt rescheduling figures: IBHD.
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Table 5

Expected Consortium Commitments
in 12@826% to be counted as non-EroEect aid
($ millions

Debt *
Non-project Project Rescheduling Total

1. Austria 0.5 - 0.9 1.4
2, Belgium : 2.0 - 0.9 2.9
3. Canada 35.0 - - 35.0
4. France 15.0 - 5.0 20.0
5. Germany 17.5 17.5 27.5 62.5
6. Italy - - 5.5 5.5
7. Japan 28.5 - 16.5 45,0
8., Netherlands 9.2 - 0.6 9.8
9. U.K. 37.2 28.7 18.1 84.0
10. U.S.A. 275.0 - - 275.0
11. Denmark 9.4 - - 9.4
12, I.D.A. 225.0 “ - 225.0
654.3 46.2 75.0 775.5

#* Does not include the following debt rescheduling which is additiomal

10 non«<project pledges:

Canada: $1.1 million
UsA g7 n
IBRD 15,0 ¢
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Table 6

Debt Service Schedyle for India's
External Public and Private Debt
$ millions)

1967/68  1968/69  1969/70 1970/71  1971/72

1
Existing debt:

Loans ble in forei

gurrency 346,18  417.88 443,31 442,85 437,63
of which:
IBRD/IDA 85.04 7847 92,61 93,16 86.72
U.S.A. 27.84 93.85 76 .68 87.42 83.67
U.K. 50.14 54.98 57.25 _ 48 .70 55.11
West Germany 52.35 67.49 72.82 75,35 76.53
France 7.16 18.05 18,96 18.72 17.49
Italy 6.76 10.13 16,05 16.03 17.53
Japan 35.38 52.80 62.02 69.25 66.87
Loans payable through export
of goods 97,57 99,22 120,98 126,36 144,00
of which:
USSR 85.79 73.03 87.72 85,35 97.28
Total lcans repayable on existing
debt 443.75 517.10 564 .29 569,21 581,87
2
Loans repayable on new‘debt-/ 10.00 40,00 50.00 70.00
Total 527,10 605,22 619.21 6£51.87

Notes: 1/ Debt outstanding on March 31, 1968
2/ Based on expected utilization of new debt after 3/31/1968.

Sources:t 1., Repayment of existing debt: MOF

2 . 1" " new " : IB‘FID



ANNEX B 1
IMPORT PROQJECTIONS

The basic approach used in making these import projections was
to estimate anticipated demand for each commodity, match it against exe
pected levels of domestic production and arrive at a gap between demand
and supply to be filled by imports. Where production and demand could
both be quantified the import requirements were explicit. This was the
case for foodgrains, fertilizers, iron and steel and several other cate=
gories of imports, However, there were other categories which include
ed such heterogeneous groups of commeodities that domestic production
could not be estimated, In these instances, attempts were made to relate
import levels directly to aggregate measures of domestic economic ac=
tivity. For example, imports of miscellaneous raw materials were relat-
ed to industrial production and imports of machinery and transport equip=
ment parts were related to large scale manufacturing, There were still
other imports which, because of their low priority in foreign exchange
allocations or because of strict government controls, are not affected by
domestic supply and demand relationships, These are mostly consumer-
oriented commodities, This group of imports was projected exogenously
and was assumed to remain constant irrespective of the level of domestic
activity.

The 1967/68 import figures used in this annex were compiled as
follows, Starting with the DGCIS Monthly Statistics on Foreign Trade
which gave imports totalling $2, 632 million, the mission made adjustments
in those categories which it knew to be in error. Foodgrain imports were
raised from $691 million to $710 million in accordance with information ob=
tained from the Ministry of Food and Agriculture and the Agricultural Attache'’s
office. Fertilizer imports were raised by $82 million and POL was raised
by $67 million based on information obtained from the Ministry of Finance.
Some sources have maintained that the under-reporting of fertilizer imports
is due to misclassification. Where the Mission was able to verify such mis-
classifications, adjustments were made accordingly. Thus, chemical im-
ports were reduced by $25 million because of an unexplained increase in
chemical urea imports which was almost certainly fertilizer, and miscell-
aneous transactions were reduced by $25 million because they were sub-
stantially higher than they had been in past years. The net result of all these
adjustments was a $118 million increase in total imports to a level of $2, 750
million.

The import projections for 1968/69 onwards are based on the follow=
ing assumptions regarding domestic economic activity., These assumptions
are explained in detail in Annex A,
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Table B-l.1l

1968/69 1969/70 Growth Rates

(Rs.crores at
. 66/67 prices) I II III v
Net Domestic Product 27,926 3.66 4,62 '5.24 5.91
Agriculture 14,688 3.00 3.70 3.70 3.70
Industry 5,223 5.26 6.76 8,12 9.55
of which large scale 2,156 5.80 . 7.90  9.60 11,40

manuf,

Transport & Trade 4,437 4,20 5.50 6.90 8.50
Services & Other 3,578 3.35 4.16 5.28 6.46
Gross Fixed Investment 4,324 6.20 8.50 11,60 15,30

The agriculture growth rates are in terms of value added and are
therefore somewhat less than the projected growth rates for total proe
duction. Agricultural output is assumed to grow by 4 per cent in Case I
and by 5 per cent in Cases II, III and IV,
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Foodgrains

Indian foodgrain production and availabilities in 1967/68 rose
sharply from the droughteinduced levels of 1966/67, As a result, it is ese
timated that net per capita availability will increase by over 20 per cent
in 1967/68., Because this past year was an abnormally good year, pro=
duction is expected to decline slightly in 1968/69. Thereafter, production
is assumed to grow at 5 per cent per annum. Total supply and distribue
tion of foodgrains for the period 1966/67 to 1970/71 is shown in the follow=
ing table.

Table B=1.%

Supply and Distribution of Foodgrains 1

(million metric tonsg

1966/67 1967/68 1968/69 1969/710  1970/71

Net production 2/ 65.67  87.51  85.70 90. 18 93,50
Imports 3/ 8.67 8.50  17.30 5.30 3. 00
Total supply 74.34 96.01 93,00 95.48 96.50

A in government stocks -0.24 +3.00 +2.00  +2.00 +1, 00

Total availability for 74.58 93. 01 91.00 93.48 95.50
human consumption

Net per capita availability 14,2 17.1 16.4 16.4 16,4
(oz/day) 4/

1/ Al figures refer to agricultural year: July=June.
2/ Gross production minus 12,5% for feed, seed and waste,

3/ Projections were obtained from Agriculture Attache's office.
Valued at about $80 per ton,

4/ Based on a population growth rate of 2.5 per cent per annum.



Table B.1.4

ALTERNATIVE FO(D%N %ORT REQUIREMENTS
FO

1

1. National Income (Rs. crores) 28,768
2. Deviations in National Income

from I1I Case (%) - 0.8
3. Deviations in foodgrain 1/

consumption from II Case (%) - 0.32
4. Deviations in foodgrain

consumption from II Case

(m.m.t.) ,2/ - L300
5. Deviations in net domestic

production of foodgrains

(m.m.t.) - 0.930
6. Foodgrain import requirements

(m.m.t.) 5.93
7. Foodgrain rt requirements

(% millioi:go 4 475

11

29,004

5.30

425

B.1 .6

11T IV

29,226 29,472
+0.8 +1.6

+ 0.32 + 0.64

+ ,300 + .600

5.60 5.90

450 475

Percentages in line 2 multiplied by .4.

by the percentages in line 3.

TR K

Imports are valued at $80 per ton.

Cese I reflects a 4% growth rate over 1968/69,

The 1969/70 foodgrain consumption level shown in Table 1 multiplied
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The Agricultural Attache's office estimates that in 1967/68 private
stocks will be replenished by about 7 million tons. This would imply a per
capita consumption level of only 15,8 ounces per day. Assuming that the
subsequent years are normal and that stocks remain unchanged, consump-~
tion will equal availabilities. Under these assumptions per capita consump=
tion increased by 12,1 per cent in 1967/68 and will rise by 3.8 per cent in
1968/69, and will remain constant through 1970/71. In other words, the ime
port levels projected in the above table would make it possible for India to
build up an 8 million ton buffer stock by 1970/71 while maintaining per capita
consumption at close to 16,5 ounces per day., What this means in terms of
selfesufficiency and adequate consumption levels is explained in Annex E,

In estimating the alternative foodgrain import requirements for Cases
I, II, I1I and IV in 1969/70 it was assumed that the per capita consumption -
level of 16.4 ounces per day used in Annex E is the minimum level consise
tent with a 5 per cent growth rate in foodgrain production in 1969/70 and that
the income elasticity of demand for foodgrains is .4. The alternative foodw
grain import requirements for 1969/70 were then derived as shown in Table
2, The same approach was used in determining alternative 1970/71 food=
grain import requirements.

Raw Cotton

Raw cotton import requirements are projected under the following as-
sumptions:

1. Domestic production of raw cotton in 1968/69 will not be any higher
than the exceptionally good 1967/68 crop, but will grow by 4 per cent and 5
per cent in 1969/70 and 1970/71. These growth rates are slightly lower than
for foodgrains reflecting the current emphasis on maximizing foodgrain pro=
duction.

2. Consumption of raw cotton is estimated to have increased by 7.7 per
cent in 1967/68 (5 per cent on a per capita basis). Per capita consumption of
raw cotton is projected to grow by 2.4 per cent in 1968/69 and by 1.5 per cent
in 1969/70 and 1970/71. It will be noted from Table B-1.%  that, despite
rather large increases in total consumption, on a per capita basis consumption
is only returning to the levels prevailing during the early 1960s,

3. Stocks of domestic raw cotton are projected to increase gradually
from the extremely low 1967/68 yearw-end levels.
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TABLE B-1.%

COTTON CONSUMPTION RELATED TO PER CAPITA INCOME

Change
in per Change

Consump- Popula- Bales per Capita Per in per

tion tion Million of Consump- Capita Capita
Year {000/ Bales)} {Millions) Population tion Income a/ Income
1955/56 5,224 397.8 13.1 267.8
1956/57 5, 500 405, 8 13.6 + 3.8 275.6 + 3.1
1957/58 5, 336 414.3 12.9 - 5.1 267.3 - 3.0
1958/59 5, 384 423, 3 12.7 - 1.6 280.1 + 4.8
1959/60 5,415 432, 7 12.5 - 1.6 279.2 - 0.3
1960/61 5, 664 442.7 12.9 + 3.2 293.2 + 5.0
1961/62 6,025 453, 4 13.3 + 3.1 294.3 + 0.4
1962/63 5,992 464.3 12.9 = 3.0 293.4 - 0.3
1963/6_4 6,403 475,5 13.5 + 4.7 306.1 + 2.6
1964/65 6,735 487.0 13.8 + 2.2 317.0 + 5.3
1965/66 6,122 498. 9 12.3 - 10.9 291.0 - 8.2
1966/67 6,176 511.3 12,1 - 1,6 289.0 - 0.7
1967/68 6, 650 524.0 12.7 + 5.0 309.0 + 7.0
1968/69 6, 982 537.1 13.0 + 2.4 312, 7% + 1.2
1969/70 7,256 550, 5 13,2 + 1.5 316, 5% + 2.4
1970/71 7, 546 564. 0 13.4 + 1.5 320, 3% + 2.4
* - Based on the following National Income growth rates:

1967/68 - 9.7 Percent 1969/70 - 5.0 Percent
1968/69 - 3.7 " 1970/71 - 5,0 "

a/ (Rs. 1948/49 Prices).
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The supply and distribution figures reflecting these assumptions are
given in Table B-1.8 . In addition, the table breaks down raw cotton
imports into long, medium and shert staple, It will be noted that consumption
of long staple foreign cotton has usually been equal to imports while consumpe
tion of short staple foreign cotton has been falling short of imports. This
implies that the continually increasing stocks of foreign cotton are of the.
short staple variety and therefore similar to domestically produced cotton,
The sharp increase in consumption of foreign cotton in 1968/69 and subse-
quent years basically reflects a drawdown in the short staple foreign cotton
pipeline and increased use of PL 480 short staple cotton to meet the short-
fall in domestic production.

The cotton consumption projections were not related to changes in per
capita income, However, for the purpose of estimating alternative import
requirements for 1969/70 it is assumed that the cotton import figure estimated
by the Agricultural Attache's office is consistent with Case III, i.e. a 5.3 per
cent growth in National Income in 1969/70. The income elasticity of demand
for cotton was estimated to be about 1.5. Using the same approach as for
foodgrains, the cotton import requirements for 1969/70 Cases I, I, III and
I¥in $ millions were estimated to be 108,9, 1Z1.9, 135.0 and 148,1 respectively,

Raw Jute

Imports were exceptionally high in 1965/66 and 1966/67 because of
bad crops. In March 1967 the open general license on jute imports was stop=
ped because of the good harvest and imports dropped to about $7 million.
Indian demand for raw jute is solely related to the export market for jute mane
ufactures which is neither volatile nor fast growing. Domestic production,
on the other hand, experiences sharp fluctuations as shown below:

Area and Production of Jute and Mesta

Year Area Production
(thous. hectares) {thous.bales )
1960/61 903 5,263
1961/62 1,342 8,236
1962/63 1,242 7,185
1963 /64 1,270 7,976
1964/65 1,199 7,604
1965/66 1,096 5,756
1966/67 1,116 6,562
1967/68 n.a. 7,600

Sowrce: Area, Production and Yield of Principle Crops,
Ministry of Food and Agriculture.
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Although India is attempting to attain selfesufficiency in raw jute
as sooh as possible, imports will continue to fluctuate with changes in pro-
duction. In 1968/69 it is expected that there will be a shortfall in domestic
production. Accordingly, imports are projected at $15 million. Imports
in 1969/70 are pvojected to drop back to $5 million on the assumption that
production will return to 1967/68 levels.

Machinery and Transport Equipment

Imports of machinery and transportation equipment, are closely re=
lated to the level of investment. A scatter diagram relating this group of
imports to investment for the period 1956/57 to 1965/66 shows a stable re=
lationship between changes in investment and changes in imports with very
little year to year variation. This relationship, however, did not continue
through 1966/67 and 1967/68., In 1966/67 there was a sharp drop in investe
ment and a much greater than proportionate drop in imports, In 1967/68
investment remained virtually unchanged while imports dropped further.

Three significant developments during this period can help explain
this phenomenon: (1) the June 1966 devaluation raised the costs of machinery
imports, (2) the drop in investiment was accompanied by continued growth in
output of domestic machinery and transport equipment industries and (3)
project aid utilization, virtually the only source of foreign exchange for
machinery and transport equipment imports, dropped substantially in both
years. Until the economy returns to normal and a new relationship between
these impofts and domestic economic activity is established, one can only
hypothesize on what role each of these played in the large decline in imports
in 1966/67 and 1967/68, The assumptions regarding these factors which were
used in projecting future imports will become clear in the following paragraphs.

In making these projections the machineryand transport equipment
category of imports was divided into whole machinery and machinery parts.
For the period 1961/62 to 1967/68 the breakdown is as follows:

1961/62 1962/63 1963/64 1964/65 1966/66 1966/67 1967/68

Whole

machinery 379.7 384.5 448.5 428, 1 429.3 494.0 387.0
Machinery

parts 395,7 428.5 469.5 573.9 599.7 265.8 274.4

TOTAL 775.4 813.0 918.0 1,002.,0 L029.0 759.8 661.4
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The figures up to 1965/66 are based on a DGCIS study separating whole
machinery from parts. For 1966/67 and 1967/68 whole machinery was
equated to project aid and the parts figures were arrived at as a residual.
Until recent years project aid has always been larger than imports of
whole machinery but, according to the Ministry of Finance, in 1967/68
the amount of basic materials financed by project aid was about equal to
imports of whole machinery not financed by project aid, This situation

is expected to continue for several years.

It will be noted from the above table that in recent years, except
for the 1966/67 figure which almost certainly includes imports other than
whole machinery,whole machinery imports have been remaining constant
in the $400-$450 million range. India's demand for machinery has been
increasing greatly but domestic capacity has grown at least as fast and can
be expected to continue doing so. Rather than simply project whole machin-
ery imports at a level within the $400 - $450 million range, we have equated
them to expected levels of project aid utilization. These are $425 million
in 1968/69 and $450 million in 1969/70, In estimating import requirements
for the alternative 1969/70 and 1970/71 cases it was assumed that $450
million related to Case III and that requirements for the other cases would
vary in proportion to the differences in investment levels, The imports of
whole machinery relating to Cases I, IIl and IV are projected to be $428. 0,
.$438.0 and $465. 0 million respectively, The levels for Case I¥ are slightly
higher than past levels reflecting the increased requirements of imported
machinery resulting from an exceptionally high investment growth rate.

It will be noted from the above that devaluation is assumed to have
no effect on whole machinery imports. The decline is analyzed only from
the point of view of an overall drop in investment demand and a drop in proe~
ject aid utilization. In 1966/67 gross investment dropped by 7 per cent, and
project aid dropped from $684 million to $494 million. The following year
project aid dropped by another $107 million while the investment level re~
mained unchanged. The 1967/68 decline in project aid utilization was prob-
ably due to inventory drawdowns stemming from the recession in the indust-
rial sector. In any case it is assumed that India has a continuing demand
for about $400 million of whole machinery imports most of which will be un-
affected by devaluation.

The drop in imports of machinery parts, on the other hand, appears
to have been greatly affected by devaluation. After increasing from about
$400 million in 1961/62 to about $600 million in 1965/66, these imports drop-
ped to $266 million in 1966/67 and rose slightly to $274 million in 1967/68,
These movements in machinery parts imports are related to large scale
manufacturing in Chart I:7-", It will be noted that the downward shift in
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1966/67 was accompanied by a slight increase in manufacturing. Assum-
ing that imports did in fact drop because of devaluation, imports of ma-
chinery parts are projected to grow in 1969/70 at more or less the same
rate as during the Third Plan from the 1967/68 base. In 1970/71, the rate
of increase is expected to decline slightly as the rate of import substitution
increases.

Total machinery and transport equipment requirements based on the
above analysis can be shown as follows:

($ Millions
Whole Machinery
Machinery Parts _Total
1968/69 425 320 745
1969/70 1 428 352 780
I 438 368 806
I3 | 450 381 831
v 465 | 392 857
1970/71 1 428 390 818
II 438 410 848
I 450 426 876

v 465 . 445 910

These projections are at best tenuous because of exceptional developments

in the last two years. Only after the Indian economy as returned to normal
for two or three years will it be possible to establish new relationships be~
tween imports and domestic activity. o

Iron and Ste_el

Iron and steel imports are projected to grow at 15 per cent per year
from the 1967/68 base reflecting a change in the types of iron and steel re-
quired by the industrial sector. In the past, India used large amounts of bars
and structurals in dams, railroads and construction. ‘Recently, however,
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demand has shifted to flat products and special steels which the domestic
iron and steel industry is not set up to produce. Itis expected that as in-
vestment levels and industrial production return to normal, the shortage

of flat products will be reflected in rapidly rising iron and steel imports.

The 15 per cent growth projection used in this annex is the lower
limit of a 15 = 20 per cent range estimated by the Ministry of Finance., An
attempt was made to verify this by using the requirements estimates dew
rived by the Planning Commission when they compiled the material balances
for the original Fourth Plan., These balances also show a shortage of flat
products but they also show much higher import requirements than is im=
plied in the import levels of the last two years. The Mission has assumed
that the Planning Commission projections were based on inaccurate and out=-
dated norms and has accepted the more conservative Ministry of Finance
estimate.

Ih estimating import requirements for the alternative 1969/70 and
1970/71 cases it waa assumed that the level of imports would vary in pro=
portion to the changes in gross fixed investment and that the 15 per cent
growth rate relates to Case 11,

Non-ferrous Metals

As with iron and steel, import requirements of non~-ferrous metals
were projected by matching expected demand for each metal against domestic
capacity. The demand projections were based on the relationship between
non-ferrous metal consumption and gross investment which was used by the
Perspective Planning Commaission in the Fourth Plan, Material and Financial
Balances. The levels used in that publication for 1970/71 were adjusted
to reflect the 1970/71 investment levels used in this annex instead of the PPD
estimate of Rs, 6,920 crores (1966/67) prices, The Mission demand estie
mates for 1970/71, as well as production estimatés and import requirements
are given in Table B.1.9 4

Estimates of import requirements for 1968/69 and for the 1969/70
alternatives were made in the aggregate. Imports for 1965/66 and 1970/71
were calculated as a per cent of gross investrment., Applying the extrapolated’
percentages to the expected levels of gross investment in 1968/69 and 1969/70
yiglded the import levels showm in the stmomary table.

Petroleum and Petroleum rroducts

The projections assume that India will continue to import about $40
million in petroleum products through 1970/71 the bulk of which will be lubri=-
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cants in which India is not expected to become self-sufficient for some time.
Domestic production is expected to exceed the demand for kerosene and thus
zero imports are projected for this item.

Crude petroleum imports are likely to grow during the Fourth Plan,
On the basis of proprietory information, domestic crude output in CY 1971
is expected to be 8.5 million tons. On the basis of refinery throughput of
22,2 million tons; India will need to import 13,7 million tons of crude in
1971 costing an estimated 164, 4 million at $12 per ton.

In estimating import requirements of crude petroleum for the alter~
native 1969/70 and 1970/71 cases it was simply assumed that the level of im=
ports would vary in proportion to the changes in industrial growth and that the
requiremente given in Table below relate to Case III,

Petroleum and Petroleum Products « Projections CY 1967-1971 *
: (million tons)

1967 1968 1969 1970 1971
Crude Processed: 16.0 17.5 18.5 20.5 22.2
Domestic Crude 6.0 6.5 7.0 8.5 8.5
Import Requirements 10.0 11.0 11.5 12,0 13,7

Production of Products *=%

Light Distillates 1.4 2.8 3.1 3.6 3.9
Kerosene 3.0 2.8 2,1 3.5 3.8
Diesels 3.7 4.3 4.8 5.4 5,8
Heavy Ends 4.8 5.1 5.7 6.6 7.2

*  Allow approximately 7% for losses and refinery fuel. Balance
of product mix: lubes, asphalts, solvents, LPG, etc.

H % Indian Institute of Petroleum, Expansion of Refining Capacity
In India 1971 to 1975, February 1968. Overall the estimates
fall about midway between the Energy Survey Committee esti-
mates related to 5% to 6% growth in national income.
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Industrial Chemicals

Imports of industrial chemicals declined slightly during the early
1960's and remained more or less constant between 1963/64 and 1966/67.
In recent vears, however, this category of imports has been affected by
a sudden spurt in imports of high quality urea. While imports of urea were
negligible during the Third Plan period they amounted to about $28 million
of 1967/68 accounting for most of the rise in chemical imports since 1965/66.
Although a major use of high quality urea is in the production of plastics and
two large plastics plants have come on stream in the last 18 months this
could not account for more than two or three million dollars worth of urea
imports. A more likely explanation for the sharp rise is the misclassification
of fertilizer imports as chemical urea. Since it is fairly certain that the
Customs import data understate fertilizer imports the Mission has revised
the Customs fertilizer figures for 1966/67 and 1967/68 upward and subtracted
urea from the Customs industrial chemical figures in those years, The re~
sulting figure for 1967/68 is $129. 8 million and imports for future years are
projected to gvow at the same rate as industrial production.

Raw Materials, n.e. s.

This category of imports includes such commodities as hides and
skins, oilseeds n.,e.s,, wood and lumber products, crude animal and vege-
table materials, sulphur and metalliceferrous ores. These items are used
in large parts of the industrial sector and are therefore projected to increase
at the same rate as industrial production., The figures after 1965/66 are not
comparable with the previous ones because, from 1966/67 onwards sulphur
used in fertilizer production is excluded. Rock phosphate and sulphur for
fertilizers are projected as fertilizer raw materials.

Food Other than Cereals

This category consists of cashew nuts, dairy products, betelnuts,and
fruits and vegetables (largely from East Africa, Tanganyika, Iraq, and Iran).
Import projections in this group are made under two heads: cashew nuts and
others, Past trends of imports of this group of commeodities are shown below:
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(U.S. $ million)
Three-year Moving

Total Cashew Others Average for '"Others'

1958/59 62.8 16.1 46,7

1959/60 65.8 15,2 50.6 48.5
1960/81 68.6 20.2 48,4 49.4
1961/62 63.4 14,1 49,3 50.8
1962/63 73.9 19.2 54,7 51.4
1963/64 73.1 22.9 50.2 51.9
1964/65 85.3 34,5 50.7 45,5
1965/66 66.6 31.6 35,7 ' 41.7
1966/67 69.3 30,6 38.7 41,5

Total supplies of cashews are projected on the basis of the export
forecast for processed cashews, Internal production in 1965/66 was 89,600
metric tons against the Third Plan target of 134, 000 metric tons for that
year. Thus the original Fourth Plan target of 294, 000 metric tons in 1971
has to be revised drastically. New cashew plantations cannot be econg mically
exploited for a period of from 5 to 7 years; hence Third Plan and earlier
production programs have a delayed impact on production levels. A figure
approximating the Third Plan target thus appears to be the more likely esti=
mate of production in 1971, Import figures decline gradually for the latter
years of the Fourth Plan, with a sizeable dip in 1968 due to extensive cyc-
lone damage to the Tanzania and Kenya crops in November 1967. This pro-
jected reversal of the trend in imports is based on the expected growth of the
processing industry in Africa and its consequences for Indian exports and ime
ported raw nut supplies. If these expectations do not materialize, the trend
may be sustained with import requirements geared to higher export levels,

Table B-I=12

Projected Levels and Pattern of Raw Nut Supplies
(in metric tons)

Total Internal c/ Imports
Supplies Production Quantity Value a/
1967/68 b/ 235, 000 85, 000 150, 000 29.2
1968/69 230, 000 90, 000 140, 000 27.3
1969/70 250, 000 104, 000 146, 900 28.8
1970/71 258,200 118, 000 140, 200 27.3

al/ Average 1967 price of $195 per ton
b/ Trade estimate for current year
c/ Applies only to amount available for kernal processing



B-1.21

For the remaining food imports, two series of import projections
are given below: one based on the expected rate of population growth of
2.5 per cent a year (A); the other on the trend in the growth of these im=
ports, i.e. 1.35 per cent a year (B). Both are based on 1964/65 -~ the
last relatively normal year. The demand for cammodities in this category
may be expected to increase at a rate proportional to the increase in pop=
ulation., Imports of these commodities, however, are largely financed
through bilateral trade arrangements which are likely to grow at the trend
pace, i.e. series B.

(U, S, $ Millions)

A B
1966/67 (actual) 38.7 38.7
1967/68 50.0 50,0
1968/69 55,9 53.5
1969/70 57.3 54,2
-+ 1970/71 58.8 54,9

Beverages and Tobacco

Projected to remain at about 1965/66 lewels. The trend has been
downward and import restrictions are expected to remain tight.

Rubber

The substantial progress made toward India's self=sufficiency in
rubber is indicated by the attached table. The stepped=up efforts made
during the second and third Plans for new rubber tree plantings and better
seeds are now paying off; further, the Barielly synthetic rubber plant has
surmounted its initial growing pains.

The 1966/67 import level is most unlikely to be a harbinger of future
trends, Following an increase in local prices, the Government issued li-
censes for import of 2, 700 tons in July 1965 and further licenses for 10, 000
tons in 1965/66. The latter related to the tire industry's status as a priority
industry under the liberalization program. The resulting imports of 26,288
tons between September 1966 and June 1967 represented a record level,
which also coincided with peak local production. The result was a glut on
the market, a decline in prices, and a revision in rubber import policy.
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For 1968/69 natural rubber production is expected to approximate
65, 000 tons, synthetic 25, 000-29, 000 tons, and carryover stocks (includ-
ing reclaimed materials) to run 35,000 -= yielding a comfortable supply
of 130,000 tons. Accordingly, the 1968/69 and forward projections limit
imports to 4, 000 tons of special purpose synthetic rubber, priced at $600
per ton.

Copra

The withdrawal of export incentives following devaluation resulted
in a sharp decrease in copra imports. The GOI import policy statement
announced April 1 continued the tight policy with respect to copra, restrict-
ing imports to those made by the State Trading Corporation and allocations
of imported copra to actual users,

A ssuming that the current tight foreign exchange situation will per-
sist through 1970/71, the projections show copra imports marginally lower
than the already reduced level of 1967/68, financed mainly under rupee trade
agreements with neighboring countries,

Raw Wool and Wool Tops

India exports low quality wool (mainly for carpets) and imports better
qualities (mostly tops) needed for manufacture of finer fabrics.

During the Third Plan domestic wool production levels moved erratically
upward at a rate approximating 2 - 3 per cent per year -= reaching 80 million
pounds in 1966. A U,N, Technical Assistance Program (started in 1962,
scheduled to terminate in 1968, and programmed for $6.0 million) is designe
ed to provide experimental stations with research and training facilities in
sheep husbandry, wool shearing, grading, test-technology and processing.
Taking a reasonably optimistic view, this sizeable project -« and hopefully
other efforts -« should provide larger quantities of higher grades of wool by
1970/71. In any event, it is assumed that the bulk of domestic demand for
better grade woolen materials will be met from domestic wool supplies whether
the supplies in fact satisfy domestic demand or if import restrictions enforce
this situation. A notional item of $15. 0 miilion has been retained for 1970/71
imports of high grade woolens needed for the export trade and some marginal
domestic consumption,
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Qils and Fats

This category of imports is influenced mainly by PL 480 imports of
tallow and soybean oil. These two commodities were,therefore, projected
on the basis of information obtained from the Agricultural Attache's office
and the remainder of oils and fats was projected in line with the growth in
population. Estimates for 1967/68 and projections for subsequent years
are as follows:

($ Millions)

Ry 2/
Soybean oil Tallow Other Total
1967/68 20,3 19,5 4,1 43,9
1968/69 ' 30.6 10.5 4,2 45,3
1969/70 30.6 11,2 4,3 46,1
1970/71 30.6 11.2 4.4 46,2
1/ Assumed c.i.f, value of $235 per metric ton
2/ Assumed c.i.f. value of $140 per metric ton

Medicinal and Pharmaceutical Products

Although imports have risen in recent years, domestic production
is expected to meet a continually increasing portion of the demand for standard
medicines shortly after 1970/71 but imports will continue because of newly
developed drugs, special products and family planning requisites.

Manufactured Articles, n.e, s.

This category of imports consists of many consumer-oriented come
modities such as books, and photographic equipment, and specialized items
such as scientific measuring equipment. These imports have been declining
steadily since the early 1960's -= presumably a reflection of tighter import
controls over non-priority uses and growing import substitutions, The pro=
jections assume that they will remain constant at $90 million through 1970/71
implying a2 minimum requirement of various commeodities not produced in India.



ANNEX C

DEVELOPMENT PLANNING

In the analysis of Part I of this Program Memorandum, an examination
is made of the Implications for the Indlian economy of different growth rates
and aid levels over the next few years. This Annex explores the alternatives
and potential for Indials growth over a somewhat longer horizon - the eight-
year period from 1967-68 to 1975-76, Specific attention is given to the
implications for India's economic development of different levels and time-
patterns of net aild over this longer time-span.

If due allowance is made for differences in assumptions, methods, and
time horizon, the conclusions resched in this Annex and in Part I, especislly
in the Appendix to Part I, strongly support each other. Superficially, however,
they may not appear to. For example, for the same increments in aid, Part I
seems to suggest that much larger increments in growth can be obtained than
does this Annex. If in this introduction we point out the reasons for this
seeming difference, the resder may have a better basis for comparing the two
anaiyses. First, the highest ald level considered in Part I is higher than
the highest considered here. Second, the model used here starts with the
assumption that there is no substantial amount of excess capacity in the
economy and then searches for a short-term rate of growth that can be sustained
and increased in the future; it does not permit the possibility of a more rapid
initial growth rate, based on improved utilization of excess capacity, which
would drop to more sustainable levels in later years. Since Part I takes into
account the excess capacity and the possibility of higher aid levels, it
reaches the conclusion that a higher rate of growth is possible at least for
a few years. Properly interpreted, the results given here add to this picture
by corroborating the fact that this highmr rate of growth cannot be sustained
unless the higher rate of growth over the next few years can boost the
investment base level sufficiently or aid levels higher than those considered
in this Annex are availsgble. - '

The longer-term analysis given here is especially of interest this year
in anticipation of the formulation of India!s delayed Fourth Five Year Flan.
The new Plan - now to cover the period 1969=70 to 1973-74 - will set the
framework for Indials development over this period., A deseription of the
current status of the preparation of the new Fourth Plan and of the recent
institutional changes in the planning process which underly it is given in
Armex C-1., In this kthhelmmht a summary is given of the major aspects of
the recent Planning Commission document "Approach to the Fourth Five Year Plaxn®
which was placed before the Natimmal Development Gouncil in May 1968 with the
purpose of seeking guidelines for the Plan from this Council. Briefly, the
"Approach” document and the ensuing discussion by the NDC consider an overall
growth rate during the Fourth Plan period of 5 to 6 percent for the Indian
economy, with agriculture to grow at 5 percent, net foreign aid (including
food aid) to be reduced to half the current level by the end of the Plan, and
exports to grow at a 7 percent rate if possible.
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In approaching its next decade of development, India faces only one
element of certainty - population pressures will become worse before they
become better. On any resalistic assumptions with respect to newly launched
family planning programs, the annual population growth rate is not likely
to drop below 2.5% until late in the 1970%'s -~ if then. Indeed, to the
extent that per capita incomes and nutrition improve during the decadse,
population pressures are likely to intensify. There is no early prospect
that urbanization add industrializstion will offset these Malthusian problems.

Aside from population growth, there are uncertainties in almost every
other parameter that enters intc a development planning calculations future
aid levels, export growth rates, agricultural growth rates, improvementsin
utilization of capacity, and in the ability to mobilize domestic savings.
With sufficlently high performance in each of these dimensions, it is
poasible to construct an internally consistent set of balances that imply
a growth rabe of 6% for national income during India's Fourth Plan, (Between
1960-61 and 1967-68, the growth rate avdraged 4% annually.) Among the essentisl
components of a 6% plan would bes a sustained input of external assistance,
growth rates of 7% for exports and 5% for agriculture, improved capacity
utilization and shortened gestation lags leading to an incremental output-
capital ratio of 50%, and a marginal propensity to save of 25%. Each of
these ratios or growth rates would represent a highly welcome improvement
over past history. To strive for this type of performance is desirsgble in
1itself, but it is wishful thinking to commit the Fourth Plan's aggregate
investment outlays as though these were firmly assured parameters.

A 6% income growth plan would be associated with net investment outlays
of Ra, 230 billions or more. This size plan - though logically consistent -
would be highly vulnersble to inflation in the event of failure to achleve
any one of the specified targets. Given the uncertainties on performance,
it is improbable that India's present political leadsrship will gamble on a
recurrence of inflation. Instead, it is likely to opt for s slower pace of
development. Prudence would suggest an initial commitment to a "core plan®
ranging between Rs, 180-200 billions - to be followed by a stepup in new
investment starts during the early 1970!'s -~ if and when the growth of national
income exceeds 5%. It is this general viewpoint - a plan that would be
manageable even in the face of temporary setbacks - that underlies the
macroeconomic balances presented in this annex,

4 t: erfo =)

From the bumper crop of 1967-58, an important lesson in development
planning has been learned. Indian agriculture - despite obsolete share-
cropping institutions of land tenure - ig like other industries. Given
adequate physical inputs and price incentives, the supplies of food and
fiber need not remain stagnant as they did during most of the 1960!s.

Just as it was lacking in historical perspective during 1965-67 to
have supposed that Indian agriculture was doomed to stagnation, so today
4n 1968 - despite all our hopes for a "Green Revolution" - it is reckless
to draw up plans for the rest of the economy as though a 5% agricultural
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growth rate were assured. A sensible plan would ensure that enough
inputse of fertilizer, HIV seeds, pesticides and minor irrigation be
provided to enable the agricultursl sector to produce that growth rate.
Past experlience with the instsbility of agricultural "yardsticks"

should deter us, however, from advocating that Fourth Plan aggregate
investment outlays be committed as though agricultural output ylll grow
at a steady 5% pace each year. If this type of growth does occur - and
aggregate income also increases at a 5% rate during the Fourth Plan -

the annual increase in domestic demand will be at least 4%. 1/ This would
leave a margin of no more than 1% for import substitution, export expansion,
and additional buffer stocks.

Underlying the Planning Commission paper ™"Approach to the Fourth
"Five Year Plan" are two propositions - neither of which are sure bets.
First, Indian agriculture will grow at 5% per year. (This may be termed
the fallacy of counting chicks before they are hatched.) Second, a 5%
growth rate in agriculture implies a 5-6% growth rate in the economy as
a whole, To dispel the notion that there need be a direct linkage of
this type over a particular five-year plan period, it is sobering to
examine the following chart which sumarizes the experlence of 24
developing nations over a 15-year period, 1948-63, Note that in Japan's
case, aggregate income grew far more rapidly than did agricultural output;
and that in Israsl and Mexico the converse was true. Evidently, there
are many paths to successful development. It is quite possible that Indiats
agricultural output increases could be channeled into improving her balance-
of-payments position during the Fourth Plan,

1/ Derivation of 4% estimate as a lower bound:

% Domestic demand increase = # Population + or Per
increase capita capita
income income
elasticity growt
of demand

L0 = 2.5 + (.6) (2.5)
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In the balance of this annex, we present numerical results from a
dynamic multi-sector model of the Indian economy. 1/ These calculations
are intended to be not only logicelly consistent but - more important -
are intended to fit in with a "robust plan" - one that is not vulnerable
in the event of performance failure in any single dimension. Depending
upon specific assumptions with respect to external assistance and export
performance, our dynamic multi-sector model (for short, DiMS) implies a
Fourth Plan growth rate in the neighborhood of 5%, and cumulative net
investment between Rs. 180 and 200 billions.

When interpreting the results of a computer-based model like DMS, it
18 essential to realize that a computer is not ommiscient. It 1s not a
black box that relieves tuman declision-makers of responsibility for
intelligent thinking. At best, it summarizes a consistent picture of the
alternative choices available. No one model - and no one lumen being -
can take account of all the complexities that actually confront the
Indian economy. The reader is urged to be skeptical of all numbers
reported here, and to cross-check each result against all other sources
of information. There is good reason to believe that the sectorsl details -
imports, exports, outputs and investment allocations - are less reliable
than the macroeconomic totals for nationsl product, savings, and consumption.

The basic technical assumptions for DMS are these:

a. As a labor-gurplus economy, India's development will continue
to be constrained by the availability of foreign exchange and by the
requirements for providing a growing population with & rising per capita
level of consumption. No specific limits on growth are imposed by the
size and skill composition of the labor force available. Indeed, India's
brain drain® problem arises precisely because of the lack of attractive
employment opportunities for skilled engineers and doctors. The rural
unemployment problem will grow even more intractable unless the economy
gains momentum.

1/ The technical aspects of this model were originally developed in
A.S.Manne and T.E. Weisskopf, "A Dynamic Multisectoral Model for
India, 1967-75", Memorandum No. 57 (revised), Research Center in
Economic Growth, Stanford University, May 1968. Professor Weisskopf
is not affiliated with USAID, and is not responsible for the computer
runs nor for the policy interpretations presented here.
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b. DNo limits are postulated with respect to the economy's ability
to mobilize domestic savings. Indirectly, such limits arise from the
DMS requirement that consumption be maximized, and that the consumption
Incrementg are to grow at the "asymptotic" rate of 8% per year. The
tradeoff between near future and distant future growth of consumption
may be calculated by setting the asymptotic growth rate at s different
value than 8%, A comparison of this nature (6 versus 8%) is provided in
the Manne-Weisskopf paper, Table 4. Since that table suggests that the
marginal productivity of external assistance is not heavily dependent
upon whether the asymptotic growth rate is taken at 6 or at 8%, the
present calculations are all based upon 8% as the value of this policy
parameter.,

c. The terminal conditions for DMS depend directly upon the
asymptotic growth rate. The economy is required to be in a configuration
during the terminal year (1975-76) so that investment is capable of rising
at 8% per year thereafter. Over the very long run, DMS implies that
consumption, savings, and output would all approach the identical growth
rate. For the next two decades, however, the implied rates are quite _
different as between sectors. In particular, domestic savings would rise
at a faster rate, and consumption at a slower rate than the net national
product.
.
d. Investment requirements are calculated as though the gverage ~
lag between an investment and the corresponding capacity increase were
two years. Clearly this interval is too short for steel and fertilizer
plants, and is too long for housing, roads and minor irrigation. The
two year average is intended only as an approximation for macroeconomic
calculations, and must be supplemented by sectoral information wherever
available.

e. DMS operates as though the sectoral investment allocations for
the initial year (1967-68) may be optimized subject only to an upper bound
on their total. 1/ This treatment of initial conditions is by no means
satisfactory, but it avoids detalled data as to the initial status of sall -
investment projects. Most important, it allows for considerable flexibility
with respect to the sectoral composition of short-term output increases.

1/ In the runms reported here, there was a minor modification of the initial
conditions from that specified om pp. 13 and 25, equation (F70) of the
Manne-Weisskopf paper. Here the only restriction for 1967-68 is that
the sum of net fixed investments in the 17 production—oriented sectors
mist add up to Rs. 8 billions.

agm¥
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f. OSince these calculations are intended to produce a robust plan,
they do pot reply upon the existence of excess capacities to produce a
favorable short-term movement in the aggregate output-capital ratio., In
effect, wo assume that the absolute amounts of excess capacity -~ and of
projects under construction - remain the same as in the initial year.

g The domestic technology is assumed to be of the Leontief type -~
fixed coefficients of intermediabe goods and of capital goods per unit
increment in output of each sector. 4n attempt has been made to have
these coefficlents reflect "best practice® new teclmology rather than
that prevailing during the data bmse period - the middle 1960ts, The
original data for this model had been disaggregated into 147 separate
sectors - many defined in physical units of output - and each with its own
set of current and capital account coefficients. These 147 sectors were
aggregated at 1967 prices into a 30 sector interindustry framework, which
in turn was reduced to a 17 sector model for linear programming purposes.
The 17 sectors that appear explicitly in the linear programming
calculations are termed "productddn-oriented® sectors. These supply
current and capital account inputs to the balance of the economy.

h. The esgricultural sector's supplies and demands are treated in a
highly aggregative fashion. Fertilizer inputs are treated as a first
charge on the economy's resources, and are those which have been estimated
a8 sufficient to allow for a 5% growth rate in agriculture. Investment
inputs for irrigation, tractors, etec. are taken to be proportional to the
rate of growth of agriculture - which in turn is proportional to the
growth of consumption and of export demands for food and fibers. The
marginal propensitlies to consume and to export individual items are taken
to be constant, but not necessarily identical to their initial proportlons
in the consumption and export product-mix.

i. Make-or-buy cholces are included for oil, metals, and machinery.
These import substitution choices are constrained by upper bounds specified
for domestic production of minerals and by lower bounds for the absolute
levels of machinery imports. Subject to the upper and lower bounds, the
make-or-buy choices are optimized on the basis of comparative advantage.

To allow for tariffs, import licensing and other forms of protection to
domestic producers, DMS evaluates one dollart!s worth of machinery imports
#iosb. as though this were equivalent to Rs. 10,0 rather than the official
Rs. 7.5 worth of domestically produced machinery.

DMS reverses the dictum that has governmed many earlier calculations:
"needs not resources determine the plan size". Reflecting tight constraints
on near future availability of aid, the time pattern of aid inputs is
predetermined for each run of DMS, and optimal values are deduced for
sonsumption, investment and national product.
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- DMS does not purport to quantify two considerations - factors that -
are partially offsetting, and that would become operative at low levels
of aid: First, India's import liberalization program might be substantially
curtailed or abandoned. Without this program, a substantisl element of
allocative efficiency would be lost - a factor over and above the loss of
comparative advantsge included directly within DMS, Second, without the
"soft option" of aid available, the Govermment of India might take more
vigorous action to solve the countryfs development problems. We leave it
to the reader to gllow for these factors.

For the cost-effectivensss comparisons that appear in Table 1, we
have attempted to specify a fairly wide range of possibilities for aid
arrivals during IFY t69-70. This is the year that will be most heavily
influenced by IDA and USAID commitments of nonmproject loans during USFY 169
and 170, Here the measure of costs is taken to be Indlats trade deficit
with all countries, excluding foodgrains. (The foodgrain :Lms:ort. calculations
appear in the merchandise trade balance below, Tables 10-15} "Realistic"
values for the nonfood trade deficit are assumed to lie between $400 and
$600 millions during IFY 169-70, and to return to levels of $600 millions
during the post-Viet Nam years of '71-72 and thereafter. Hopefully, by
175-76, India's economy will have progressed to the point where it can begin
to reduce its dependence on externsl assistance. Our calculations do not
suggest that satisfactory growth rates could be achieved if aid were phased
out completely by the middle 3970's. :

Each case in Table 1 18 identified by two digits indicating, respectively,
the export growth rate and the 169-70 aid arrivals. BE.g., in case 64, the
export growth rate is taken to be 6% and the 169-70 nonfood trade deficit
is $400 millions. The criterion of effectiveness is India's net national
product in 173-74, the terminal year of the Fourth Plan. In order to
moasure costs and effectiveness in identical units, India!s NNP has been
converted into dellars at the official exchange rate.

If one starts from the premise that exkernal assistance can solve all
of India's problems, Table 1 presents a discouraging picture indeed. The
sum of §100 millions is a largs amount of aid, and yet when divided among
over half a billion people, it amounts to less than 20¢ each, Given Indials
population, & one year increase of $100 millions would make less than a 1%
increase in the absolute level of India's NNP at the end of the Fourth Flan,.
There is no quick and easy way to 1ift the average Indian's annual income
above $80 per head.
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More relevant than the absolute impact is the difference that aid
can meke, With a $500 rather than a $400 million rate of eid arrivals
during !69~70, Table 1 indicates that there would be a difference
increasing to $594 millions in the 173-74 NNP and growing each year
thereafter. By itself, this asmount would not abolish poverty in India,
but it would be a step in the right direction. A journsy of 1000 miles
begins with a single atep.

According to DMS - even though aid is subject to diminishing marginal
productivity - the payoff would remain drasmatically high throughout the
range of "realistic" 1levels of assistance. In moving from a $500 to a
$600 million aid input for the one year '69-70, there would be an associated
difference of $373 millions in iIndia's '73-74 NNP,

To evaluate the effects of a sustained level of "adequate support" -
one that 1s committed in such a form as to minimize year-to-year
uncertainties - case 68 may be compared with case 66. For case 68, we
assume that an $800 million input during '69-70 would be matched by
corresponding amounts during the immediately following years. (This would
be necessary to avoid initiating a recesaion through too rapid a cutoff of
aid.,) Comparing case 68 with 66, it can be seen that a $200 million
difference in '69-70 aid - phased down to a $100 million difference in !73-74
and no difference in 175-76 - could lead to a difference of $1,145 millions
in India's Fourth Flan NNP growth.

How could such small differences in aid produce such dramatic differences
in NNP? In part, this happens because of the assumption of a labor-surplus
economy in which any increase in the initial endowment of physical capital
can be converted into substantisl increases in output. E.g., with a 50%
incremental annual output-capltal ratic, a one-year gestation lag, and ne
immediately induced rise in consumtion, an initial injection of $100 millions
of capital would grow to $506 millions at the end of four years.

At "realistic" aid levels, it is partly this lack of aggregate physical
capital resources that implies a high productivity of external assistance -
and partly the specific bottleneck of foreign exchange. The presence of
a foreign exchange bottleneck can be verified through comparing cases 56,

66, and 76. In each of these, the aid inputs are maintained at identical
levels, the annual export growth rate is increased from 5 to 6 to 7%, and
optimal values are deduced for consumption, Investment, national preduct, ete.
According to Table 1, the payoff for a 1% increase in the annual rate of
growth of exports is of the same order of magnitude as that for a $100 million
injection of aid. Despite the fact that exports require substantial inputs

“ouen
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of domestic resources, these inputs are enough lower than those of the
import substituting sectors (e.g. steel and machinery) so as to produce

a favorable movement in the economy-wide incremental output-capital ratic.
With a 7% rather than a 5% export growth rate, the Indian economy would
be moving in the direction of comparative advantage. No originality is
claimed for this particular implication of DMS!

Table 2 containe further evidence on the presence of a specific
foreign exchange bottleneck., This table is normalized so that the
marginal productivity of 169-70 aid is taken to be 100 for case 66. Two
propositions are illustrated by this tablet (1) Given India's absorptive
capacity, the sooner ald is available, the better. E.g., under case 66,
an extra dollarts worth of aid available during 173-74 would be only 43%
as productive as one available during '69-70. (2) The less ald is available,
the more valuable becomes each extra dollar. Under case 64, an extra dollar
available during '69-70 would have 366% the productivity of an extra dollar
available under case 66.

Six altetnative cases are summarized in Table 1. The year-by-year
macroeconcmic balances that underlie these alternatives are presented in
Tables 3-8. Particular note should be tsken of the Fourth Plan summary
indicators: the growth rates of NNP, consumptinn and investment. (This
intermediate-range forecast is believed to be more reliable than the short-
term forecast between '67-68 and '69-70). I/ At the aid levels and
performance characteristics assumed for these cases, the annual Fourth Plan
NNP growth rate would range between 4.3 and 4.9%. Given India's needs and
her opportunities, the lower end of this range cannot be considered a
politically acceptable outcoms,

The requirements for domestic savings mobilization present difficult
but not imposaible tasks. The marginal propensity to save turns out to be
of the order of 20% in most cases. In Ammex 0~2, it is shown that this -
although well above the initial average propensity to save of 8% - is
compatible with past performance during periods of rising per capita income.

1/ The structure of the DMS model requires a short-term growth rate
which can be sustained and increased in the future. It does not
permit the possibility of a more rapid initial growth rate (based
on such factors as fuller utilization of existing capacity) which
would then drop to sustainable and more normal levels in later
years, The implications of these factors for the short-term growth
rate are discussed in Part I of this Program Memorandum.
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Sectoral resultg

Underlying the macroeconomic balances, Tables 3-8, are production,
import, export, and investment details for each of the 17 “production-
oriented“ sectors distinguished within the DMS linear programming model.

make—or—buy choices tend to be made in a particularly unrealistic "bang-
bang® fashion., Frequently, it turns out that the optimal level of imports
for an individual item lies either at its lower limit, or else at the

upper limit compatible with no increase in domestic production over the
1967-68 level. Before dismissing the whole DMS exercise on these grounds,
the reader should recall that the purpose is to estimate the gggregate
implications of aid, export, and domestic savings policies - not to optimize
the individual sectoral allocatiomns.

One further note of cautions It is known that there are many near-
optimal solutions. E.g., in the iterations for case 66, there were 15
feasible solutions - each with a slightly different allocation of imports,
investments, etc. - and each of which yield e level of the maximand
(activity C 2) within 2% of the optimal solution. There is considerable
additional evidence that the individual make-or-buy choices could be
rearranged - e.g. spending more foreign exchange on stedal and less on crude
oil, with corresponding shifts in the allocation of invéstment funds -
without making a substantial difference in the macroeconomié results.
Little significance, therefore, should be attached to the fact that the
import requirements for individual items turn cut to differ in these tables
from those shown elsewhsre in this Program Memorandum.

Table 9 contains the net investment allocations by broad sectors,
comparing the results for DMS case 66 with those proposed in the Planning
Commission's Draft Outline of September 1966. Not only is case 66 based
upon a lower rupee total, but also upon a different percentage composition.

The percentage shares are higher for agriculture, irrigation, bousing and
social services - lower for manufacturing, power, transport and communications.
This shift in the interindustry mix of investmenis goes a good part of the

way toward explaining the more favorable output-capital ratio of the various
DMS alternatives (roughly 45%; see Tables 3-8 above) than has actually been
experienced by India in the recent past.

Merchandise trade balances are presented for each of the six cases
in Tables 10-15; '73-74 gross output levels in Tables 16 and 17; the
import substitution limits in Table 18; and other details (for case 66
only) in Tables 19-22.
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ANEEX C-1

RECENT DEVELOPMENTS IN INDIA'S PLANNING PROCESS

The current year (1968-69) is the third of India's "holiday* from
comprehensive five-year plans. The Fourth Five Year Plan, originslly
slated for the years 1966-67 through 1970-71, reached the draft stage in
August 1966 but was shelved soon after as a consequence of the effects of
twe drought years on the economy. Annual plans, prepared each year in
conjunction with the annual budget, served to carry India from year-to-year
in the sbsence of a formal longer-term plan. Now a new Fourth Plan is
under preparation for the period 1969-70 through 1973-74.

During this interim period between plans, a number of changes have
been made in India’s mechanism for planning., These changes are not directly
related to the difficulties with getting the Fourth Plan under way. Rather,
they have been influenced strongly by a comprehensive examination of the
workings of the administrative organization of the Government of India by a
special Administrative Reforms Commission (ARC). The topic of "Machinery
for Planning® is only one of those which has been examined by this Commission.
The special study team on “Machinery for Planning® first met in May 1966
and has submitted interim and final reports to the ARC. 1/ The ARC in turn
submitted interim and final reports to the Prime Minister. 2/

The interim report of the ARC on the Machinery for Planning dealt with
the problem of reorganizing the Planning Commission, including its setup,
the distribution of work among its members, the role of the National
Development Gouncil, and the constitution of planning boards in the States.
After the recommendations of this report were examined by the GOI and
discussed with the Chief Ministers of the States, the following decisions
were announced: 3/

(1) The Prime Minister should continue as Chairman of the Planning Commission.
(2) A full-time Deputy Chairman should guide the Commission.
(3) The Finance Minister should be gx officioc member of the Commission.

(4) The Nationsal Development Council should be reconstituted.

! hiners apnine, Administrative
Reforms Commission, GOI Néw Delhi December 8, 1967.
Administrative Reforms Gommission,

GOI, March 14, 1968.
3/ Statement by the Prime Minister in the Lok Sabha, July 17, 1967.
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It was also agreed that the role of the Planning Commission should be mainly
to formulate plans and to evaluate plan performance, and that the Commission
should be relieved of its burden of executive functions. In September 1967
the new Planning Commission took office with Dr. D.R. Gadgil, a well-known
Indian economist, as Deputy Chairman and four full-time members in addition
to the Prime Minister and Finance Minister.

In October 1967 a resolution by the Cabinet Secretariat redefined the
role of the National Development Council. Nominally this Council, composed
of the Prime Minister, Chief Ministers of all States, and the Members of
the Planning Commission, had always been the supreme economic-political. body
in Indian planning, with the somewhat vague function "to review the working
of the National Flan from time to time." However, in the past its approval
of a Plan had been a more-or-less rubber stamp acceptance of the scheme worked
out by the Planning Commission in consultation with the various Central
Ministries and State Governments. The National Development Council as
reconstituted now includes the Prime Minister, all Union Cabinet Ministers,
Chief Ministers of all States and Union Territories, and the Members of the
Planning Commission, and has been given the following functions:

(1) To prescribe guidelines for the formulation of the National Plan,
including the assessment of resources for the Plan,

(2) To consider the National Plan as formulated by the Planning Commission.

(3) To consider important questions of social and economic policy affecting
national development.

(4) To review the working of the Plan from time to time and to recommend
suéth measures as are necessary for achieving the alms and targets
set out in the National Plan.

This redefinition of the Council's role placed the Planning Commission in
more of an advisory position in meking planning proposals. The change is
regarded as a move to broaden the political base for acceptance of a Plan,
and in particular as part of an effort to involve the States more directly

in the planning process. The political necessity for more participation by
the States was accentuated by the Congress Party's loss of power in several
States in the 1967 General Election. The reconstituted National Development
Council at its first meeting in early December 1967 endorsed the recommendation
of the Planning Commission that the Fourth Plan be rescheduled for the period
1969-70 to 1973-74, and dealt scmewhat inconclusively with the problem of
resource mobilization under changing circumstances. 1/

1/ See New Delhi A-572, December 21, 1967,
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The final report of the ARC on Machinery for Planning is now under 1
consideration by the GOI, Major recommendations of this report includeba/

(1)

(2)

(3

(4)

(5)
(6)

(7)

(8)

The Planning Commission when seeking guidelines from the National
Development Council for the formuletion of the National Plan

should give a tentative framework of the Plan considered feasible

by it and also indicate other alternative approaches calling for
different degrees of effort. The basic features involved such

as the rate of growth, the rescurces required, and the sacrifices
involved should clearly be brought out. Detailed work on the
formulation of the Plan should proceed in the light of the guldelines
given by the National Development Council.

When the Commission laye down the lines of a Five Year Plan, it
should have before it a perspective of development over a longer
period.

The Five Year Plan should take into account only such foreign aid

as can be reasonably assumed to be forthcoming, should also take

into consideration internal contingencies like failures of monsocons
vhich are a normal cyclical feature, and should provide for the
maximum possible effort, based on a realistic assessment of resources.

Each scheme or project involving foreign aid should clearly set
out the measures for dispensing with such aid in the shortest
possible time and should also spell out the precise obligations
involved.

Plan Working Groups should be broad-based, including non-official
and State members as commensurate with subject matter,

Each Ministry concerned with developmental programs should have
a separate Planning Cell,

4t the time of the formulation of a Five Year Plan, Development
Councils representing private sector industries should be asked
to submit their own plans in the light of gemeral guidelines to
be given by the Planning Commission.

As much as posaible, detailed sectoral planning, including
preparation of individual schemes and programs, should be left
to the State Governmmnts.

v

O]
GOI, March 14, 1968,

or P , Administrative Reforms Commission,
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(9) The amount of total Central Assistance to be given to a State
should first be determined. A portion of this assistance should
be tled to schemes of national importance; the state should have
discretion over allocating the remminder to schemes qualifying
for Central assistance. In case of shortfalls in mobilization
of Plan resources by the States, a corresponding reduction should
be made in Central assistance.

(10) State Planning Boards should assess State resources and formulate
development plens within the framework of the National Plan.

(11) The Planning Commission should submit each year a progress report
on plan performance, and should establish a separate Evaluation
Wing to study plan programs in the Center and States.

What can be expected from all this examination and recasting of Indials
planning process? Many of the proposals are yet unacted upon, and even
after the establishment of new institutions some time must pass before their
real impact can be assessed. But the formulation of India's revised Fourth
Plan is now in progress under a reconstituted National Development Council
and a reorganized Plenning Commission {(though reorganization of its supporting
staff may not be completed), and an observation of this progress is the best
evidence as to what these changes mean. —’
In May 1968 the Planning Commission presented a paper entitled "Approach
to the Fourth Five Year Plan" to the National Development Council. 1/ The
avowed purpose of this paper was to seek guidelines from the Council to be
used in developing a draft ocutline of the Plan. The overall theme of the
"Approach® document was put forth as ‘growth with stability®. Salient
features of this paper were:

(1) Agricyltures A growth rate of @bout 5 percent in agriculture was
proposed as reasonable, It would be desirable and possible for
all imports of foodgrains under concessional terms to cease within
three years. Buffer stocks were proposed to even out supplies
between years and ensure stsble growth.

(2) 1 i oductions The industrial sector was snssessed as
capable of growing at an annual rate of 8 to 10 percent.

1/ “Approach to the Fourth Five Year Plan," Planning Commission,
GOI, May 1968, See also New Delhi A-1028, April 25,1968,
A-1093, May 14, 1968 and A-1168, May 31, 1968,
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(3) Overall growth: A4n overall annual rate of growth for the economy
of 5 to 6 percent was proposed as practicable, with the ultimate
rate dependent on the degree of resource mobilization considered
desirable.

(4) Foreign aids Net foreign aid (inclusive of food aid) should be
reduced to half the current level by the last year of the Fourth
Plan. Concerted effort both in reducing imports and increasing
exports was needed to reduce the trade deficit.

(5) Exportss To achieve the trade deficit objectives, an export
growth rate of 7 percent per year would be necessary. A
significant increase in exports would be needed from non-traditional
commodities, inecluding iron ore, iron and steel, engineering goods,
and chemicals.

(6) Imgports: Imports would be kept t0 a minimum., Aside from
specialized components and rsw materials, a program of lmport
substitution would be studied to reduce imports of other items,
including fertilizers, iron and steel, and machinery and transport

equipment.

(7) Domestic regources: To achieve a 5 percent overall growth rate,
the average rate of domestle savings would have to be stepped up
from 8 percent to 12 percent, and the public sector would need
to mobilize sn additional Rs. 200 crores per year. 4 6 percent
growth rate would call for greater effort and involve mobilization
of additional resources to the extent of Rs., 250 to 300 crores per
year by the Center and States,

Among the other important areas of economic development fiiscussed, the
most notehle were the need for attention to the "wesker sections® in
the rural economy (landless laborers, dry farmers, small farmers) and the
operation of the "mixed economy". Under the operation of the “mixed
economy® are included the role and effectiveness of the public sector,
the relative mix of market forces and administrative direction in the
economy, and the encouragement of private enterprise while avoiding
excessive concentration of wealth and power. With conditions of a general
shortage of foreign exchange, it was suggested that the State Trading
Corporation and other public agencies might usefully take a larger role
in importing and exporting. Generally, however, it would be desirable to
reduce price and import controls to the minimum, The present system of
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industrlal licensing and import controls was criticized, snd the need for
further study was stated. 1/ A compromise solution for selectively
delicensing investment in private sector industries was proposed. Under
this proposal, investment licensing would be required only for baslc and
strategic industries and would include guarantee of foreign exchange and
scarce raw materials. Other industries would be controlled only to the
extent that they would require significant amounts of foreign exchange.

Soms restrictions would continue in order to protect small-scale industries.
Another topic mentioned for exploration was the extent to which import
controls could be replaced by only a customs duty.

The "Approach® document placed before the National Development
Council some indication of the developmental choices available for India -
especially the necessity to make a political commitment to a resocurce
mobilization effort compatible with the growth rate desired. In this
aspect the process determining the new Fourth Plan differs from that behind
the original Fourth Plan, originally structured on the decision by the
Planning Commission that "planning should proceed on the basis of the
needs of the country rather than financial resources®. 2/ Other important
choices included the degree of reduction in external assistance (and the
relative degree to which this should be accomplished through import
substitution or export promotion) and the emphasis to be given to the
different aspects of the "mixed economy*, But while the National Development
Council was presented with some alternmatives to be considered in deciding on
guidelines for the new Fourth Plan, it is questionable whether the
implications of the alternatives (and the interrelations between the different
goals) were indicated in a clear or detailed enough fashion to permit an
adequate assessment.

The key economic issues in the NDC!s discussion of the "Approach®
document were mobilization of domestic resources, foreign aid, and exports.
The State Chief Ministers reacted negatively to the possibility of raising
further resocurces through taxation, and the Ministry of Finance saw little
latitude for either additional taxation or reduction of other expenditures,
although more efficient tax collection could provide some additional revenue.
This left the public sector resources gquestion to the hope for increased
profits from public enterprises and Dr. Gadgil's proposal of selling rural
debentures to the farmers. With no commitment made on the raising of
resources, the choice of an overall target growth rate was left open. There

1/ See Armmex J, "Liberalizatian of Controls," for a general discussion of
import policy, industrisl licensing and decontrol, and other conirols on
pricing and distribution, This area has also been studied by the ARC under

the topic "Economic Administration.! 0 St T
Ecopomic Admipistration, Administrative Reforms Commission,GOI,New Delhi,

April 15, 1967. A final report on "Economic Administration®™ has recently
been submitted to the Government of India.) ,

2/ *Industrial Growth in Fourth Plan: Needs, Not Resources, to be Basis,"
Economic Times, July 20, 1964.

Sl
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was, however, endorsement by the National Development Council of the
desirability and feasibility of a 5 percent growth rate in agriculture.

On the question of foreign aid, there was genersl agreement on the
desirability of the targets of eliminating food aid within three years and
reducing totel net aid (including food aid) to half the current level by the
last year of the Fourth Plan. Dr. Gadgil, in his introductory address,
called for a ®direction of reducing dependence on foreign aid as much as
posgible®, which would require "strict regulation of imports®™ and "large
effort in promotion of exports.® The Ministry of Finance geems to be the
least anxious to eliminate ald rapidly, since this would make the domestic
resource squeeze even tighter.

Doubts on the feasibility of a 7 percent growth rate in exports were
widespread., The Ministry of Commerce expressed the opinion that 4 percent
was the maximum possible., The implications of a lower export growth rate
taken together with the aid reduction targets did not meceive much attention,

On the basis of the exchange of views at this Council meeting, the
Planning Commission is going forward with preparation of a draft outline
of the Fourth Five-Year Plan, to be published in November 1968. This Plan
will be coordinated with a longer perspective plan for the next ten years.
Some 49 working groups have been established and are working to prepare
reports on different sectors and subjects. The reports will be adapted and
incorporated into the oversall Plan. These groups have been instructed to
kesp & ten-year perspective in view and to work within general guidelines
based on the "Approach" document. The groups have also been informed
that sectoral outlays for the new Plan are not likely to be larger than as
indicated in the earlier Fourth Plan Draft Outline; they are to work out
their proposals within this general resource constraint.

Meanwhile the Deputy Chairman of the Commission, Dr. Gadgil, is
encouraging discussion of the aepproach to the Flan on wide scals. Views
cf university members, national political parties, and business leaders
are being sought in special meetings. 4 group of agricultural economists
bas been asked to assess the agricultural program of the Plan.

The highly sensitive political subject of allocation of Central
assistance to the States was discussed in July 1968 by the National
Development Council Committee on Central Assistance. After heated discussion
smong the various State Chief Ministers, it was agreed that population, per
capita income, and tax effort would be the main criteria for allocation of
assistance. The decision on how these factors should be weighted was
deferred until the Flanning Commission could provide data on assistance
already committed under continuing schemes. The list of Centrally-sponsored
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schemes was reduced substantially, and it was proposed that such schemes
be restricted to those of national importance or of a regional or inter-
state cheracter. Total assistance for sach State would be allocated on

the basis of an entire plan period and would remain the same regardless

of fluctuations in annual assistance.

In summary, the tendency of the "planning process" in India today
peems to be toward a more decentralized pattern of operation. Dr. Gadgil
is an outspoken advocate of decentralized planning, and talks of planning
on the State, District, and even village level. More effort is being
made to involve the States and private sector in plans concerning their
activities. This does not mean that the commitment to a planned economy
is any less; it means that in the absence of dietatorial powers for
implementing plans, more effort tc achieve acceptance of the plans by the
parties involved has been recognized as essential to their accomplishment.

o

i



ANNEX C-2
AGGREGATE SAVINGS ESTIMATION AND THE DMS PROJECTIONS

The purpose of this annex is to give a brief statistical anslysis
of aggregate savinge performance in India during the 1960's and to
compare the implications for future savings performance of this analysis
with the projections of the DMS model reported in the main body of Annex C,
Two types of functions relating savings to income levels are testeds one
in terms of sggregate behavior, and the other on a per capita basis. It
is found that the per capita formulation gives a slightly better fit to
the observed data than the aggregate relatlionship, and that the per capita
marginal savings rate seems to be significantly more stable over time than
the marginal savings rate on an aggregate basis. Sample projections for
the per capita formulation are given with growth rates in net national
product of 5 and 6 percent to illustrate the implications for aggregate
savings performance, For DMS Case 66, the model's projections are compared
with savings estimates determined by the per capltz estimating equation.
The results are found to be consistently within the 1likely margin of error
of these estimates.

The savings equation in aggregate terms is defined as

St, = a(Nt, -E)'I' L

where
Sy is net domestic savings in year t
Ny 1is net national product in year t

) is an error term for year t

t
a,b are constants to be estimated

The coefficlent a is the aggregate marginal propenaity to save. The
coefficient (b/a) may be considered as a "subsistence" 1level of income
at which net savings would be zero.

The per capita savings equation is defined as

(5¢/Py) = a[(WPt) - g] t e,
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where Py is the population in year t and hence (S¢/Py) and (Ny/Py)
are respectively per capita net savings and net income. %ha coefficient
a 1n this case is the per caplita marginal propensity to save, and (b/a)
may be regarded as the "subsistence" leveldf income in per capita terms.
Once the coefficients a end b are found, this equation may be used

to estimate aggregate savings given aggregate net nationel product and
population if rewritten in the form

Savings, income, and population data are given in Table 1 for the
period 1960-61 through 1967-68. Standard regression methods have been
used to estimate the coefficlents a and b for each equation with this
data. These estimates are

= 13905 - 13,959
% (.04152)1{"' (10,055)
with an r° of .651, end
(S/Py) = 28472(N/P.) - 108,92
(:068%0) = ¢ (37.40)

with an r2 of .740. Standard errors for the estimated coefficients are
given in parentheses below the values of the coefficients. The higher 12
value for the per capita formulation indicates a slightly better fit, with
74.0 percent of savings variation explained by the equation in thise case
compared with 65,1 percent by the aggregate savings equation. The magnitude
of the stendard errors relative t{o the coefficients is alsc somewhat smaller
for the per capita formulation.l/ A comparison of the actual observed

savings levels with those estimated with the two equations is given in Table 2.

1/ The per capita savings equation also has a lower indication of serial
correlation of errors, with a Durbin-Watson d wvalue of 1.380 comparsd
with 1,28, for the aggregate equation. Neither value is significant
at the 5 percent level.
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Table 1

Savings, Income, and Population Data
(values at 1966-67 market prices)

Net Net Per Per

domestic national capita capita
Yoar saving 2 producto Population m income
1960-61 15,610 220,740 429.3 36.36 514.18
1961-62 17,750 231,370 439.2 40 .41 526.80
1962-63 20,130 237,980 449.3 44, .80 529,67
1963-64 24,630 252,090 459.6 53.59 548,50
196465 25,470 269,940 470.6 54,12 573.61
1965-66 21,840 259,170 481.9 45.32 537 .81
1966-67 18,470 263,670 494.0 37.39 533.7%
1967-68 26,000 290,000 507.0 51.28 571.99

Sourcet I.Marwah/A.S.Manne table of 7/5/68
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Table 2 ~

Savings Estimetes and Errors
(Rs. millions at 1966-67 market prices)

_ Aggregate ogtinate’/ _Per capite estizate

Cbserved Estimated Estimated
Year savings ~Sqvings Error _sgvings Error
1960~61 15,610 16,740 +1,130 16,090 + 480
1961-62 17,750 18, 210 + 460 18,040 + 290
1962-63 20,130 19,130 -1,000 18,820 -1,310
1963-64, 24,630 21,090 -3,540 21,720 ~2,910
1964-65 25,470 23,580 -1,8% 25,600 + 130
1965-66 21,840 22,080 + 20 21,300 - 540
1966-67 18,470 22,700 +,,230 21,270 +2,800
1967-68 26,000 26,370 + 370 27,350 +1,350

Notes:
Vos, = 305K - 13,959  (F = .651)
(.04152) (10,055)
2 s = 28472 8, - 108.92P (2 = ,70)

(,06890) (37.40)
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To provide a rough test of the stability of these estimated coefficients
over time, separate estimates of the coefficients for the five-year predrought
period 1960-61 through 1964-65 have been made for comparison with the estimates
for the entire eight-year period. With the aggregate savings equation, the
estimate of & for the five-year period is .21519 , more than 50 percent
above the estimate of ,13905 for the entire eight-year period, while b is
estimated at -31,449 compared with -13,959. With the per capita savings
function, the estimates are much more stable, The estimate of a becomes
31392 , & change of 10 percent from the value of .28472 for the entire
period, while b 1is estimated at 123.21 compared with 108.92.

To illustrate the implications of the per capita savings formulation,
savings estimates for the period 1967-68 through 1975-76 (at two-year
intervals) are given in Table 3 under assumed growth rates of 5 and 6 percent
in net national product. Calculated values for the aggregate marginsl
propensity to save are slso given for each two-year periocd. Since income is
growing at a faster rate than population in either case, the spparent aggregate
marginal propensity to save rises gradually over time. The aggregate marginal
propensity to save is also raised by the higher growth rate. In Table 4,
savings levels and sverage savings rates are given for a range of per capita
income levels. These calculations indicate that a 40 percent increase in
per capita income - from Rs, 500 to Rs. 700 - would lead to more than a
90 percent. increase in the average savings level.

The range of aggregate marginal savings rates - 18 to 2 percent -
indicated in Table 3 for a 5 percent growth rate is roughly that required
for the DMS model results reported in the main body of Annex C. For a more
careful examinstion, consider the typical DMS Case 66 (& percent export
growth rate, $600 millions net non-food aid in 1969-70). In Table 5, the
DMS projections of savings and net natimnal product under Case 66 are given
together with savings estimates 1/ based on the per capitas estimating equation
and using the same values for net national product. The differences between
the DMS and estimated savings figures are shown, and a standard statistical
test has been used to determine ths probability of a difference at least
this large occurring by chance (or within the limits of accuracy of our
estimating equation). These probabilities are shown in the last column of
Table 5. Even in the case of the largest difference (in 1969-70, when DMS
calls for a lower level of savings than the estimate suggests), a difference
of this size or larger could occur one time in three from chance alone., For
later years the difference is well within the accuracy of our estimate.
Calculations of this detail have not been made for the other DMS cases, but
their savings behavior would also appear to fall within the range of probable
estimates,

1/ Note that savings estimates have been adjusted to 1967-68 prices
for consistency with the DMS projections.
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1967-68
1969-70
1971-72
1973-14
1975-76

Notes

Table 3

Co2-6

Aggregate Marginal Savings Rates Determined by
Per Capita Savings Function

(A11 value figures: Rs. millions at 1966-67 prices)

— 5% appual growth in NP
Agpregate
Net Net marginal
national domestic propensity
product savings ¥ _to save
290,000 27,346
18.6%
319,725 32,869
18,8%
352,495 39,040
19.4%
388,626 46,060
19.7%
428,461 53,916

¥
6b_apnual growth in NNP
Aggregate
Net Net marginal
national domestic propensity
product  sgvings . i/ _to save _
290,000 27,346
20.3%
325,844 34,611
20.6%
366,116 42,919 hd
21.2
411,368 52,535
21.6%

462,214 63,527

1/ As estimated by the per capita savings function:

5

28472 Ny - 108,92 Py

Population figures are interpolated from GOI Expert
Committee 1964 High Projection of 494 millions in
1966, 563 millions in 1971, and 643 millions in 1976.
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Table 4

Per Capita Savings and Aversge Savings Rates
at Different Per Capita Income Levels

Average

Per capita income, Per capita savings,l/ sevings rate
Py S/Py N

__(Rg.) (Rg.) —{percent) .
500 33.44 6.7
525 40.56 7.7
550 47.68 8.7
575 54..79 9.5
600 61.91 10.3
625 69.03 1.0
650 76.15 11.7
6715 83.27 12.3
700 90.38 | 12.9

Notes
1/ As estimated by the per capita savings equation

(8¢/Py) = .28472 (N/Py) - 108.92
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Table 5

Comparison of DMS Savings Projections with
Savings Estimated by Per Capita Equation

(411 value figures: Re, billions at 1967-68 prices)

Probability
DMS Cgge 66 of larger
Net Net Difference- difference
national domestic Estimated estimate vs. occurring 2/
Tear product  savines savings 1/ DMS by chance =
196768 310.00 24,00 25,25 + 1,25 61%
1969-70 331.39 2%.97 27.78 + 2.81 33%
1971=72 362.32 32.08 32.47 + .39 91%
1973-74 397.17 39.16 38.03 - 1,13 g0%

Notess:

1/ As estimated by the per capita savings function:
with adjustments made to 1967-68 prices.

2/ As determined by a "t"  test with 6 degrees of freedom.
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ANNEX D - FOOD DU N

This annex will analyse the foodgrain production record for 1967-68
and develop output projections, input requirements, and the supporting
policy recommendations for 1968-69 and 1969-70,

Three points must be made explicit at the beginning:

1. A fundamental analysis was presented in FY 1969, Annex B, The
annex this yesr will supplement that exercise on the baeis of
an additional year of experiencs.

2. In keeping with the current Mission focus, the discussion will
be concentrated on foodgrains,

In these two aspects, this annex can be considered an
interim report.

3. The Mission is initiating a research effort on long-term agricultural
analysis to be carried out during FY 1969. This etudy will focus on
long-run adjustment potentials and problems. It will extend our
analysis t non-food crops. The results of this study will form
the basis for the Agricultural Annex in FY 1971 PM,

The Mission feels that the Green Rewvolution is well on its way
towerd becoming an integral part of the Indian economy. Altlough
the influence of weather on any particular yeart!s output cannot be
comple taly buffered, we believe that Indian foodgrain production has
shifted to a higher trend line.

We shall attempt to justify our optimism (and, in balance, our
concerns) with this annex. The first three sections discuss the
statistical basie for foodgrain production pro jections through 1965-70
and the relationehip of production to needs at that time, The fourth
section discusses economic policy which will assume an increasingly
important role as the New Strategy of Agricultural Development takes
hold, The fifth section attempts to analysze the strengths and weaknesses -
is there & Green Rewlutlon? - as we see them at this early time. The
final section presents the mssistance program in agricultural development.
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S
1967-68 was a bumper year for Indian agriculture. After two yesrs
of drought in which foodgrain production slumped from 85 million tons
in 1964-65 to 72 million tons in 1965-66 and 75 million tons in 1966-67,
1967-68 production is estimsted at 100 million tona., 1/
In the FY 1969 PM, the Mission developed a model which projected
1967-68 output a8 93,6 million tons under normal weather conditions,
6.8 per cent below actual output,
An additional year of experience gives the Mission the opportunity
tos :
A. re-svaluate the assumptions on which the model wes based,
B. re-calculate 1967-68 output on the basis of revised assumptions
and actual inputs, and hd

C. calculate the relative contributions of new technology and
weather to the 1967-68 performance,

The re-evaluated model will then be used to project 1968-¢0 and
1965-70 output on the basis of expected input achievements,

A, Re-evaluation of the Model

The model hinges on two groups of estimates, In the first group
are those which determine the smount of land, water, and fertilizers
put into foodgrain production, The second group consists of the
rates of fertllization and the corresponding response coefficients
to estimate production increments from the areas under high yielding
varieties and irrigated and unirrigated local varieties, A review
of these assumptions is made here based on the recent information
available on fertilizer trial experiments and practices followed by
the farmers and on the GOI program for agricultural development
during the Fourth Plan. The 1967-68 estimate from FY 19560 PM is
given in Teble 1,

1/ According to the all-India final foodgrain production estimates
relessed by the Ministry of Food and Agriculture, foodgrain
production in 1967-68 totaled 95,6 million tons.
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Table 1
Model for estimating 1967-68 foodgrain production

Estimates of grain output increases from
1959-60 to 1961-62 (Ave) to 1967-68 with

following inputs increases 1 -
High Irrigation n-Irri- 1959-60 Total
Yield with local gated local o Estinmates
Inputs and Varie- varie- varie- Dtal  1961-62 for
outpute Unite Area ties ties ties increase average?/ 1967-68 3/
(1) (2) (3) ) (5) (6) (7) (8) (9)
Inputs .
Grain area 1000 acres 3,181 - - - 3,181 287,044 0,255
Gross irrigated
grain area 1000 acres 605 15,067 8,23 - 23,915 55,125 79,040
Fertilizer for _
grain 1000 tons 1 366 133 244 1,444 131 1,55
High-yielding
varieties 1000 acres - 15,067 - - 15,067 - 15,067
Increments t
output 1000 tons 885 4,941 1,197 6,136 13,15 80, 465 93,62/

1/ Increase in grain output estimated as follows:
Col.3 - Yield held constant; production, irrigated area, end fertilizer increases at rate of
area increase (1.1 per cent).
Col.4 - High yield varieties grown on irrigated land and fertilized at 53.4 1lbs/acre assumed
yield response of 13.5 1bs. grain for 1 1b, of fertiliger.
Gol.5 - Fertiligzer applied at 35.6 lbs/acre; assumed yield response of 9 lbs, grain for
1 1b, fertilizer,
Col.6 - Residual amount of fertilizer available assumed to have a yield response of 6.5 lbs,
grain for 1 1b, fertiligzer, _
%/ Drigated grain ares accounts for about 80 per cent of total irrigeted area, It is assumed that
40 per cent of total fertilizer was applied to grain.
Y/ Irrigated grain ares accounts for 80 per cent of total irrigated area, It is assumed that 75
per cent of total fertilizer was applied to grains, Output expected with average weather
conditions and with indicated inputs,

Sources W.E, Hendrix, J.J. Naive, and W.E, Adanms, Accelersting Indiats Foodgrain Production,
1967-68 to 1970-71 Requirements and Prospects for a Yearly Growth Rate of 5 Per Cent
USDA/ERS, Foreign Agricultural Economic Report No.40, 1968) page 12.
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1. Foodgrain Area

The model allocates 75 per cent of the groas sown area to
foodgrains,

The principal competitors for the ares under foodgreins are cotton,
sugarcane and groundnut., Of 388 million acres of total cropped area in
India during 1963-64 (the latest year for which complete data are aveil-
able) foodgrains occupied as much a8 230 million acres or 75 per cent
of the total, The corresponding areas under cotton, sugarcane and
groundnut were respectively 5, 2 and 4 per cent of the total.

Cultivators would be expected to adjust relative acreage to relative
price changes. The following index numbers of wholesale prices give some
indication of relative price changes since 1962-63 (Teble 2).

. Table 2

Price Relatives of Selected Agricultural
Products 1962-68 {financial years)

(1962-63 = 100) —r
Rice Wheat Foodgraine Sugar & Gur Oilseeds Rew Cotton
1962-63 100.0 100.0  100.0 100.0 100.0 100.0
1963=-6, 12,2 110.0 110.0 130,2 101.8 105.3
1964-65 121.1 149.6 136.5 129.8 132.3 111.5
1965-66 127.4 153.7 142.6 109.2 158.8 194.2
1966-67 155.6 176.4 160.2 133.3 198.4 123.0
1947-68 185.8 224.6 211.,2 24,6,1 188, 3 140.7
Source: Derived from Bulletin on Food Statistics, February 1968, .

pp. 186-7. This source uses 1952-53 = 100 as the base,

It appears that there has been some shift in relative prices of
ollseeds and raw cotton in favor of foodgrains., Sugar and gur price
index increased in 1967-68 relative to foodgrains, but this would
influence 1968-69 acreage, Yields of foodgrains, in particuler the
high ylelding verieties, have risen more than yields of non-foodgreins,
In summary, one would expect that foodgrains would retain at least
75 per cent of the total cropped area in 1967-68,

S



D-5

UNCLASS IF IED

2, Grosge irrigated foodgrain area

The mdel allocates 80 per cent of gross irrigated acreage sown
to foodgrains,

The gross irrigated area in 1967-68 is estimated at 95,8 million
acres, In 1964-65, the last year for which crop-wise irrigated acreage
data are avalilable, it wes 77 million acres of which 74.3 per cent was
under foodgrains,

Foodgrains ares, particularly rice and wheat, has incressed., A
major share of the increase in irrigated acreage has gone to the
production of these crops.?/ The new strategy for food production
envisages optimum utilization of irrigation facilities, By 1970-71
the plan is to cover 32.5 million acres with high ylelding varieties
and increase the multiple cropping acreage to 30 million acres, both
of which will demand assured water.

In summary, one would expect foodgrains to have demanded a mere
than proportional part of the increase in irrigated acreage since
1964=-65, The allocation of 80 per cent of gross irrigated area to
foodgrains seems realistic,

3. Per Cent of Total Fertilizer Used on Foodgrains

The model allocates 75 per cent of the total fertiligers for
foodgrains,

A geriles of studies conducted during the Second Five Year Plan
period reported that approximately 75 per cent of the total consumption
of nitrogenous and phosphatic fertilizers weas applied to foodgrains,
Among foodgraine, fertilizers are epplied mainly to rice, wheat, maize
and hybrid varieties of jowar and bajra, For non-foodgrain crops the
major consumers of fertilizers are sugarcane, cotton, tobacco, and
plantation crops.

The Fourth Plan (original) Working Group on Fertilizers of the
Department of Agriculture had estimated that foodgrains wuld require

2/ Among non-foodgralins the crops mnstly irrigated sre cotton, sugarcane
and oilseeds. For each of these crops, the overall area has remained
stationary in recent years although the irrigsted area has shown some
increase.

3/ Agricultural Situation in Indis, Vol. XIX, No.3, page 213.
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70 per cent of the total quantity of mutrlents by 1970-71 based on
cropped area and recommended doses,¥ This estimate was made before
the introduction of high yielding varieties and new strategy of
intensive cultivation. On the basis of more recent experience, the
latest Working Group estimate is that foodgrains would require 80 per
cent of the total mutrients by 1973-74.

In summary, the allocation of 75 per cent of total fertiliger
to foodgrains for 1967-68 appears reslistic.d/

4, Fertilizer dosages

The mpdel used for 1967-68, the rate of fertilization for HYV
and irrigated local varieties as 53.4 and 35,6 1lbs, per acre
respectively. The model was calculated to allocate fertiligzer to
local varieties only on land brought under irrigation during the
year, In effect, the original mydel assumed that the 55,125 million
gross acres which were irrigated or rain-sssured as of 1959-62
average received the 131,000 tons of fertilizer available then,g
but o more thereafter so that average dosages weret

(a) 53.4 lbs/acre for HYV,

(b) 35.6 lbs/acre for local on newly irrigated land,
(c) 5.2 1bs/acre for local on old irrigated land, and
(d) 1.0 lbs/scre on local varieties, unirrigated land.

or if (b) and (c¢) are summed, we obtain an average of 9,1 lbs/scre
on all irrigated land under local varieties, Under the existing

4/ Cited in Report on the Committee of Fertiligers, Ministry of
Food and Agriculture (Department of Agriculture), Government of
India, 1965, page 8,

5/ An additional check was made by aggregating (by crops) Donshuels
estimeted 1970-71 fertiliger requirements. His data gave 75,12
per cent of total mitrients to focdgreins, See Roy L. Donahue,
Estimates of Fertiligzer Con tion in India in 1970-71 {New Delhi:
The Fertilizer Association of India, 1966),

&/ This assumption is not explicitly stated in the originel model,
131,000 tons is 40 per cent of total fertilizer use in average
1959-62,
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price ratio these are much below the economic optima, 174

Although we have some notion of what "could” be used, very little
is known about the fertilizer practices actually followed by the farmers,
There is a high o jlation between the proportion of irrigated area and
the fertilizer use.= For gll the crops the rate of applicetion wes much
below the recommendations?/ {Teble 3).

7/ Analysis of all-India coordinated trials gives the following approximate
optimal dosages of nitrogen:

(1ba/acre) approximate

Rice Year optimal dosage
Dwarf 1966-67 114
Local indica 1966-67 79

Wheat
Sornora-64, 1966-67 131
Lerma Ro jo 1966-67 109
C-306 1966-67 96
Local irrigated 1964-65 88
Joecal unirrigated 196/,~65 61

Jowar 1965 118

Maige 1961, 1962, 1963 131-175

Bajra 1965 138

These are based on roughly a 3.5 to 1 fertilizer to foodgrain price
ratio, Data from all-Indis coordinated agronomic trials were fitted
to quadratic response functions and then solved for optimum levels,

8/ Consumption of total plant food (N+P205+K20) per ecre under cultivation
in each of Indiats then (1963-64) major 15 statee correlated with
proportion of irrigated foodgrains acreage to total acres in foodgrains
gives an r of 0.823 (significant at 1% level), See W, David Hopper,
"Planning Yardsticks for Fertilizer and Irrigation,! Agricultural
Situation in India, September 1965, pages 463-477.

9/ Recommended dosages for local varieties differ widely from region
to region but generally fall within the following ranges of
N/P ?/ (1bs/acre): Rice, 15/15/0 to 40/40/40; maize, 20/20/0

25}25, jowar, 15/0/0 to 40/20/0; bajra, 20/0/0 to 40/20/0;
-a.nd wheat, 15/15/0 to 45/25/25.
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Table

Summary of the Fertilizer FPractices followed
by the Farmers

Percentage Percentage of the recommended
Percentage of total area dose applied
of irrigated Dbenefited by Nitrogenous Plosphatic
ares fertiligers Fertiligzer Fertilizer
Paddy & 48 58 58
Wheat Vi 30 2, &4
Millets - 4 19 12
Maize 19 16 13 -
Bajra 1 : 7 63 -

Source: Derived from Agricultural Situation in India, Vol,.XIX, ¥o3,
page 213, '

Comparison of data collected in the early 1960's with data from the
late 1950's indicates that there has been a substantial increage in
the percentage of area fertilized but no increase in dosage, 1Y/ In
summary, what information we do heve on local varieties indicates
that

{a) irrigetion is an important determinate of the dosage,
b) little fertilizer is used on unirrigated crops unless
rain is assured.

During the kharif (swmmer) of 1967 the Program Evaluation
Organization of the Planning Commission conducted & survey in the
high yielding varieties area and reported fertilizer application

10/ Agricultural Situation in India, Vol. XIX, No.3, page 213,
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generally below the recommended doae-ly Among the surveyed plots, the
nitrogenous fertilizers were applied on 42,2 per cent of the paddy

plots only with an average rate at about half of the recommended dose.

The phosphatic fertilizers were applied for 35,2 per cent of the paddy
plote and the average dose applied for these plots was about 70 per

cent of what recommended. About one-tenth of the paddy plots received

K20 but the average dose given was nearer to the recommended range,

For hybrid verletles, the proportion of plote covered by nitrogenous
fertilizers was the highest for irrigated maige followed by jowar and
irrigated bajra. The largest proportion of plots covered with more

or less the recommended dose was observed in the case of hybrid maize.

For jowar and bajra the rate of application was much below the recommended
level, Similer practices were reported in case of phosphatic and potashic
fertilizers,12/

A comparlson of the fertiliger trial experimental results with
the data pertgining to range of ylelds and average yileld per acre
in respect of different high yielding varieties obtained during the
kharif and rabi season of 1966-67 (Table 4) provides further indirect
information on the rate of fertilization.

11/ Recommended dosages of N/P205/Kz0 (lbs/acre) are epproximately
as follows: rice, wheat, and hybrid maize, 80/60/40 except in
Punjab where it is 100/60/40; hybrid jowar and bajra, 60/40/30.

12/ Ludhiana district fertilizer use on high yielding varietiese of
wheat during 1966-67 was as followss

Nutrient Average Rate X E Application = Weighted Rate
N 86 1lbs/acre - 100 86 1bs/acre
P205 3 n 71 21 n
K50 g 0 35 2 =«

121 v

Ford Foundation, IADP, Judhiane District Analysis of Bench-mark
and jsgessment Surveys Under the JADP Crop-Cutting Schedules,

November 1987, page 3.



Yield Normal Yield Normal
range ield range range yield range
{minus extreme (ninus extreme
cases ) cages)
Paddy
T.N.-1 165-9955 2200~4960 1760-10318 3520-5093
Tainan-3 822-9291 2549-4730 1500-~7 500 2526-6250
Taichung |
Native 1 1984-9 259 4525=5142 - -
Talchung 65 1984-8598 3638-4484 1430-8800 2860-5014
ADT-27 905-5214 B2 1320-7510 3520-35717
Mexican
vheat - - 820-8200 1650-4536
Hybrid jowar  110-6614 1540-2866 1100-10120 3639-4036
Hybrid bajra  661-6331 1645-3371 660-6160 16502897
Hybrid maize 902-8377 2200=-4101 660-8800 3003~4180

D=10

UNCLASS IFIED b

Table 4
Summary of the range of yields of different

high yielding varieties during kharif
and rabi 1966-67, all-India

kharif (summer)

(1bs. per acre)

rabi {winter)

Source: A Note on High-Yielding Varieties Program - Directorate
of Ecoromics and Statistices, Ministry of Food, Agriculture,
Community Development and Cooperation,
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The average yleld for all the varietles showed wlde variations,
The reasons eattributed for these included variations in scil and
water conditions and variations in farmers skills, particularly in
water management and application of fertilizers and plant protection
measures, Welghting the state averages with the corresponding area
under the particular variety, the all-India average ylields of the
different high ylelding varieties corresponds fawvorably with those
obtained in the fertilizer trial experiments at & level equivalent
o 50 lbs. of plant nutrient per acre. These experiment results
include, hovever, a whole complex of practices rather than fertilizers
alone, If allowances are made due to the variation in the rate of
adoption of package of practices it seems that an average of 60 lbs,
per acre wuld be a reasonable rate at which the plant mutrients are
presently applied on high yielding varieties by the farmers.d

5. Fertilizer Regponse Ratics

The fertiliger response ratios used in the original model were:
(a) 13.5 for high yielding varieties, (b) 9.0 for irrigated local
varieties, and (c)} 6.5 for non-irrigated local varieties.

We have eliminated the 6,5 response ratio and assumed that all
fertilizer goes to irrigated or rain-sssured acreages for two reasons.

1. Little fertilizer appears to be allocated to unirrigated
acreages unless rain-assured,

13/ The relative dosages used in the model would come close to
equating the marginal responses of locel and HYV, These
relative marginal rates at the assumed dosages are given
in a footmote to section II-D.

For every lb, of NPK moved from local to HIV in this
model, there is a gain of 4.5 lbe. of foodgrains, The
fertilizer; foodgrain price ratio is approximately
3.531,
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2. An aversge ratio of 6,5 is at an ejozyamically marginal level
if one includes some risk factor,

The 1limitations of using aggregate response ratios t estimate )
production increments needs to be emphasized. Responses to fertiligers
have shown wide variation by crop and by region to the application of
different plant mtrients,

The Institute of Agricultural Research Statistics has conducted
over 10,000 experiments on fertilizer response besed on cultivatorts
field trials over India. These "yardsticks" are based on local
varieties and do mot include the interaction terms between various
agroromic practices such as fertilizers, crop verieties, pest control,
improved cultivation practices, etec.

The results of tests running from the beginning of the First
Five Year Plan up to 1963 of response curves fitted by quadratic

14/ The quedratic function fitted to yield data for unirrigsted
local wheat in 1964-65 is epproximatelys -

Y = a + 10, 67x=0, 1016x2

At a 6.5 average nitrogen response ratio, the marginal ratio
is 2,54 which is well below the fertilizer/foodgrain price
ratio of approximately 3.50. If one uses fertiligzer to the
point where the marginal response ratio is close to the
nutrient:fertilizer price ratio plus a risk factor, the
aversge response ratio wuld be closer %o 9 %0 1. In any
case, with scarce fertilizer resourcee, unirrigated local
wheats wuld not be ecoromically competitive for fertiliger
with the high yielding varieties, See R,W. Cummings, Jr.,
R.W. Herdt, and S.K. Ray, "New Agricultural Strategy Analyzed -
Revisited,” 1968, mimeographed.

o
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functions and standardized to 20 and 40 1lbs, per acre are summarized
below in Table 5,

ble
20 lbe/acre 40 lbs/acre

Crop Nutrient average average
Rice N 10.8 8.2

P205 7.1 5.5
Irrigated wheat N 14.1 11.5
Unirrigated wheat N - 7.6

P20 | 4.1
Mze N ' ' 12.0 9,6

Sourcess Derived from Yardsticks of Additiona] Production of

Certain Foodgrain, Commercial and Oilseed Crops, by

V.G. Panse, T.,P. Atraham, C,R. Leelavathi, Institute
of Agricultural Research Statistics, ICAR, 1964.

A9 to 1 ratio appears to_g7 a reasonable average for total
nutrients at 20 1lbs, per acre.t

15/ The GOI assumes 10 to 1 response ratio for N and 6 to 1 for Py0s.
W.D. Hopper came to the conclusion that 10 to 1 for N was about

right but 6 to 1 for Py05 was conservative. The addition of
irrigation would further raise these response ratios, See
W.D. Hopper, "Planning Yardsticks for Fertilizer and Irrigation,®

Agricultural Situation in India, September 1965, pages 463-477.

If we accept the 10 to 1 and 6 to 1 ratios, & weighted average
(by N end P05 &vailebility in 1966-67) would give & § to 1 ratio.
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Agroromic trials on high yielding varieties crops have reported
high responses to nitrogenous fertilizers, The average response
cefficients of Somra—éﬁnd Lerma.1 Jo at a level of 60 1lbs, N/acre
are respectively at 27, and 23,9-= The corresponding responses
for hybrid jower, bajra and maize at 60 lbs, N/acre level are
respectively 18.3,10/20.412/and 19.8.1%/ Different high yielding
varieties of peddy have showm wide variation in response fertilizer
with an aversge of 24.7 at the level of 60 lbas, N/acre.l

These date may be interpretted to suggest that the assumed response
ratio of 13,5 for high yielding varieties was too conservative., However,
it mst be kept in mind that these high reported response ratios are
for nitrogen only. We have no new data for P 05 and K;0. The responses
to these other elements are generally lower t.gan to N. Secondly, these
data refer to experimental trials and our production pro jections apply
to cultivators over a wide veriety of conditions,lt2/ We have, therefore,
retained this overall ratio for the computational purpose and will
re-evaluate the coefficlent when more informetion is available,

6. Summary of re-evaluation of assumptions

There does not appear to be sufficient new information to challenge
the basic assumptions of the model developed last year, The one change

16/ Preliminary analysis of 1966-67 all-India coordinated trials by
fitting the nitrogen response data % quadratic functions are
surmarized in Table 6.

17/ Response of Hybrids of Sorglum and Pennisetum to Nitrogen - B.R. Murty,

Journal of the Post~Graduate School, June 1967, Vol.5, No.1.
18/ An analysis of Response to Hybrid Maize to Nitrogen - V.H, Sheh,

Journal of the Post-Graduate School, June 1967, Vol.5, No,.1.

19/ IADP analysis of Ludhiena district fertilizer use end yield data
indicates that progressive cultivators approximate these experi-
mental results, In 196667, cultivators in ILudhiana district
had average yields of 4310 lbs/acre from Mexican varieties with
average use of 86 lbs/acre of N (in addition to 21 lbs/acre of
P05 and 20 lbs/acre of K~0). Inserting 86 1lbs/acre of N into
the”1966-67 equation for Lerma Rojo from experimental data gives
an output of 3524 lbs/acre of foodgrains which is below actual
performance,
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2.

Table 6

Preliminary Estimates of Response to Nitrogen of High Yielding

Varieties from 1966-67 All-India Coordinated Trials

Rate of Fertilization (lbs/ecre)

20 40 60 30 100 120 140 160 180 200
Additionel Yield (1lbs/acre)
Rice
a, Dwarf 719 1074 1483 1808 2048 2203 2274 2259 2160 1976
b. Ponlai 376 703 981 1210 191 1523 1606 1640 1625 1562
e. Local Indica 403 726 970 1133 1216 1219 1142 986 749 432
Wheat
&, Sonora-6&/, 635 1190 1663 2056 2368 2599 2750 2819 2808 2716
b, Lerma Rojo 563 1041 1436 1746 1973 2116 2174 2149 203 1846
c. C-306 4B 785 1067 1275 1410 1471 1459 1373 1213 980
Average Response

Rice
&, Dwarf 28,96 26,84 2,.72 22,60 20.48 18.36 16.24 14.12 12,00 9.88
b. Fonlai 18.79 17.57 16.35 15.13 13,91 12,60 11,47 10,25 9,03 7.81
¢. Local Indica 20,16 18,16 16,16 14.16 1216 10.16  8.16 6.16 4.16 2.16
Wheat
a. Somora-64 31,76 0.74 21,12 25,70 23,68 21.66 19,6& 17.62 15.60 13.58
b. Lerma Rojo 28.13 26,03 23,93 21.83 19,73 17.63 15,05 13.43 11.33 9.23
c. =306 21,46 19.62 17.78 15.94 14.10 12,26 10.42 8.58 6.74  4.90

Source: Data from

1966-67 all-India coordinated sgronomic trisls fitted to
quadratic response functions.
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that will be made is to allocate no fertilizer to land with unassured
rainfell, The residual fertilizer will therefore be put on irrigated
or rain-assured land with & responee ratio of 9.0 o 1.

B. Readjustment of 1967~-68 projection on basis of re-evaluated
agsumptions and actual inputs

Table 7 compares projected (in FY 1960 PM) and actual input
availabilities for 1967-68,

Table 7
Projegted Actusl
- Foodgrain area (mil. acres) 290, 2 291.52/
Gross irrigated foodgrains b/
area (mil, acres) 79.0 76,6
Fertilizer applied to foodgrains o/ d
(mil, mtrient tons) 1.6 1.13'/ & -
High yielding varieties area : _
(mil. acres) 15.1 16,0

Notes: &/ The GOI all-India final estimate of foodgrain screage
for 1967-68 is 300.187 million acres compared to
approximately 285 million acres for 1966-67. A lerge
portion of the increment is marginal land sown only
because of very faworable rains, We have adjusted
the reported figure to acreage which we think would be
consistent in quality with the historical acreage data,

b/ 80 per cent times 95.8 million acree,

&/ 75 per cent times 1.576 million tone of mutrients of
which 1.071 million tone was N, 0.335 million tons was
P205, and 0.170 million tons was ng'

d/ This fertilizer shortfall was due in part to the facts
that arrivals for the 1967-68 kharif period were late
because of the closing of the Suez Canal and uncertainty
regarding U.S5. aid,
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Inputs for gross foodgrain asrea and area under high ylelding
varieties must be raised while those for irrigated area and fertiligzer
applied mst be lowered, With the input base actually evailable in
1967-68, the model provides & "normal-weather! production estimete
of 93,1 mi n tone of foodgrains, The calculations are shown in
Table &,

C. Effect of Weather

The final question is whether the remaining 6,9 million tons
of output can be explained by the usually faworable weather,

Estimation of "weather effect" could be made from comparable
agricultural and meteorologicel data for a long period. We do mot
have this data. Alternatively, as a rough measure, the influence
of favorable or unfawvorable weather can be obtained from the trend
analysis of the historical peaks and troughs of the India crop
production data,

An analysis of 30 years production data of the Indian Union from
1936-37 to 1965-66 shows the degree instability of foodgrains
production due in part to weather, £l Upto 1950-51, representing the
pre-plan era, food production showed & downwerd trend (0,68 per cent
per anmum) with declining trends both in peak points and trough points
respectively of 0,54 and 0,50 per cent per annum on the average, Pesk
and trough trend lines continued to converge and the production was
fairly stable although the general trend was one of stagnation,
Production declined from the peak on five occasions and only once
it was more than 5% (Table 9),

During the plan periods (1951-52 to 1965-66), growth rate increased,
but both the peak polnts and the trough points also Increased at a rate
of 2.76 and 2,20 per cent per annum respectively. Production declined
from the peask on five occasions and changes varied between 2 per cent
and 19 per cent. Thus, while plan programs tended to incresase crop
output, instability also tended to increase with the rate of growth,

20/ On the baeis of these calculations, average ylelds are as follows:
local, unirrigated, 607.5 lbs/acre; locel, irrigated, 857.5 lbs/acre;
and m,' 1,/4.17.5 lbs/acre.

21/ S.R. Sen, "Growth and Stability in Indian Agriculture," Agricultural
Situstion in Indis, Vol, XXI, No.10, pp.827-8%.
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Table 8

Estimates of grain output increases from
1959-60 to 1961-62 (Ave) to 1967-68 with
followlng input inereasesl/

High
Yield- 1959-60 to Total
Inputs and ing Varie- Local Total 1961-62 Estimate for
Qutputs Units Ares ties _Varieties Increase Average 2/ 196768
(1) (2) (3) (4) (5) (6) (7) (8)
Inputss
Grain Area 1000 acres 4,416 - - 4,416 287,044 291,460 3/
Gross Irrigated Y,
grain area 1000 sacres 827 16,060 - 2,445 55,125 76,570
Fertilizer for Py
grain 1000 tons 2 438 611 1,051 131 1,182
High Yielding 6
Varieties 1000 acres - 16,060 - 16,060 - 16,060 &
Increments to s ‘
Output 1000 tons 1,207 5,913 5,499 12,619 80,465 93,084

1.

M.
w.

N—.-

5.
6.

Increases In grain output estimated as followss
Col., 3 - Mwmwa held nOWmﬁmbam production, lrrigated area, and fertilizer increases at rate of area increase
1.5 per cent).
Col. 4 - high ylelding varieties grown on irrigeted land end fertilizer at 60 lbs/acre; assumed yleld response
of 13.5 1bs grain for 1 1b. of fertilizer.
Col. 5 - resldual amount of fertilizer assumed used on irrigated area or rain-assured land with a yield
response of 9 1lbs, for grain for 1 1b. of fertilizer,
Refers to the figures used in FY1968 program document.
Based on the first estimate of the area under foodgrains announced by the Directorate of Economics and
Statlstics and the estimate provided by the Office of the Agricultural Attachs.
Based on the data collected by the Water Management Division of USAID. 80 per cent of the gross irrigated
area is assumed for foodgralns.
75 per cent of the 1likely totsl consumption. Total estimated by Capital Projects Office, USAID.
The estimated coverage during the Kharif of 1967 was 5.90 million acres. The revised target during the
rabi of 1968 was 10.16 million acres and the indication is that this target might have been crossed.
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Table - 9
Adjusted production of foodgrains in the Indien Union

Adjusted estinate of Diff. between No. of years Percentage

production of food- peak and sub- over which diff. per
grains. quent trough diff. in col. annum
__Year (Million tonnes} (Million tonnes) 3 relates to
1 2 3 4 b}
1936-37 64.7
1937-38 63.4 5.8 2 Leb
1938-39 58.9
1939-40 61,0
1940~41 58.9 3.5 2 2.9
1941=42 57.5
1942-43 64.2
194,344, 65.1
1944~45 63.1 8.1 3 be2
1945-46 57.6
1946-47 57.0
1947-48 58.7| 1.7 1 2.9
1948-49 57.0
1949-50 59.8 5.7 _ 1 9.5
1950~51 54.1
1951-52 ’ ' 54.5
1952-53 60.5
1953-54 71.2 A 1 3.4
1954-55 68.8
1955-56 69.0
1956-57 T2.3 7.0 1 9.7
1957-58 65.31.
1958-59 78.1 1.6 1 2.0
1959-60 76.5
1960-61 82.0 '
1961462 - 83.9 5.9 1 7.0
1962-63 78.0
1963-64 81.3
1964~65 89.9 17.3 1 19.2
196566 72.6

Source: Sen, S.R., "Growth and Instabllity in Indlan Agriculturev -
Agricultural Situstion in India, Vol. XXI, No. 10.
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The traditional crop varieties with lower response to fertiliger,
water and other inputs were systematically replaced by improved
varieties with higher ylelds but sensitive to imbalances in the
Input-mix, At the beginning of the First Five Year Plan the
proportion of sown irrigeted area was 17%; the corresponding
figures at the end of First, Second and Third Plan were only
16.7, 18.3 and 18,0 per cent respectively.

Therefore, historical experience leads us to believe that it
is reasonable to expect an additional 6 to 7 million ton production
contribution from umusually favorable monsoons,

D, Relative role of new technology vs, weather

In conclusion, our analysis indicates that the difference between
1959-62 average production of 80,465,000 tons and the 1967-68 production
of 100 million tons might be accounted for as follows:

Million tons

a) HYV including fertilizer &na irrigation 5.9

b) Area expansion alone 1.2
¢} Increased coverage of irrigated and rain-

assured lands with fertiliger 545

Total explained by inputs 12.6

d) Weather 6.9

Totel increase 19.5

There is no single accepted way to divide the 12,6 million tons
between new technology and "something else," This depends on onets
choice regarding where to include the irrigation and fertilizer and
what weight to give to the interaction of these inputs as compared
to the specific contribution of any input in the absence of the
others,

—

—
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The 93.1 million tons output which our model projected for 1967-68
approximated the 1967-68 trend estimate proj é?d from past production
data by means of a three-year moving average. The contribution of
the new techmology in 1967-68 is only beginning to make an impact on
total production, This should not be surprising; 1967-68 followed
on two successive drought years and the kharif crop was sown before
the success of the monsoon was assured, Fertilizer availabllity
for the kharif crop was short. The trend was projected at liberal
rates which were based on substantial increments of inputs, In
short, the 1967-68 performance was impressive, but the real impact
will come in the following years. .

II. PROJECTED PRODUCTIDON FOR 1968-60 AND 1960-70

Assuming that the objective of & 5 per cent growth rate from
1967-68 is an acceptable goal - and we will demnstrate that it is
an attainable goal - foodgrein productions in 1968-69 and 1969-70
should be 98 and 103 miliion tons respectively., The projected inputs
of land, water, fertilizer and seed variety on the next tw years
crop output are shown in Table 10 based on their known availability,
estimated projections, or the targets fixed by the GOI for 1968-69
and 196;"700

A, Area Sown and Irrigated Ares

The net sown area in 1964-65 was 340.89 million acres. Since
then roughly 350,000 acres were added every year, Assuming this
trend to contime, the net sown aressat the end of 1968-69 and
196570 are expected to be 342,29 and 342,64 million acres
respectively.

22/ W.E. Hendrix, J.J. Naive, and W.E. Adams, Accelerating Indiats
Food Grain Production 1967-68 to 1970-71, Foreign Agricultuwral
Ecormomic Report No.40, U.S, Department of Agriculture, Economic
Research Service, 1968, page 3.
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Teble 10
Estimated production for 1968-69 and 1969-70
Estimates of grain output increases
from 1959-60 to 1961-62 (Ave.) from Total
Inputs High Yielding, local varieties ares 1/ 1959-60 to Estimates for
and Ares  High Yielding ILocal Total 1961-62 1968-69 and
OQutput Units Varieties Varieties Increases Average 1969-70
Tw () (3) (4) (5) (¢) (7) (8)
Inputss 1968-69
Grain Area 1000 acres 6,216 - - 6,216 287,044 293,260
Gross irrigated
grain area 1000 acres 1,213 22,600 - 27,255 55,125 82,380
Fertilizer for
grain 1000 tons 3 719 673 1,395 131 1,526
High Yielding
Varieties 1000 acres - 22,600 - 22,600 - 22,600
Increments to Cutput 1000 tons 1,770 9,706 6,059 17,535 80,465 98,000
t
Inputs: 196970
Graln Area 1000 acres 8,196 - - 8,196 287,044, 295,240
Gross irrigated
grain area 1000 acres 1,544 27,000 - 30,438 55,125 85,560
Fertillizer for
grain 1000 tons 4 982 780 1,766 131 1,897
High Yielding
Varieties 1000 acres - 27,000 - 27,000 - 27,000
Tnerements to Quiput 1000 tons 2,253 13,257 7,025 22,535 80,465 103,000

1/ Increases in grain output

estimated as followsas

Col.3 - Yield held constant, oroduction, irrigated area and fertilizer increases at rate of area increase
(2.2 and 2.8 per cent for 1968-69 and 1969-70 respectively).
Col.4 - High Yielding Varieties grown on irrigated land with rates of fertilization of 70 and 80 1bs/acre
respectively for 1968-69 and 1969-70; assumed response of 13.5 lbs grain for 1 1b, of fertillizer
for both the years.,
Col.5 - Residual amount fertilizer assumed used on irrigated ares or on rain-assured land with yield
response of 9 1lbs, of grain for 1 1lb.of fertilizer.
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Because of the limited scope in bringing new land under culti-
vation, the prospect of increasing gross sown area will depend upon
cropping intensity in irrigated and non-irrigated areas, The new
strategy for intensive cultivation is expected to increase the
cropping intensity in irrigated areas from the present level of
1.19 to 1,21 in 1968-63 and t 1.23 in 1960-70, However, for
unirrigated areas, the proportion of double-cropped to net sown
area is expected to remain at the present level of 12 per cent,

The projected gross sown area and the groes irrigated with the
corresponding allocation for foodgrains production for 1968-63
and 1969-70 are 8s follows:

Million Acres
1968-6 1969-70
1. Gross souh area 391,02 " ¥>3.66
2. Gross ares under foodgrains
(75% of the gross sown srea) 293.26 05,2
3. Gross irrigated area 102,98 110.70
4. Gross irrigated grain area
(80% of the gross
irrigated area) 82.38 88, 56

We are retaining the assumptions that 75 per cent of gross sown
erea and 80 per cent of gross irrigated area will be in foodgrains,
At this time, we do not have adequate guesses on anticipated price
changes and the resulting acreage reactions to predict adjustments,
Price policy will play an importent role in this matter.

On the one hand, while foodgrain prices in 1967-68 were lower
than those in 1966-67, they were backed up by effective price support
at incentive levels and presumably this policy will be followed in
1968-6, and 1969-70. On the other hand, with the record foodgrains
production largely due to the high prices and popularization of the
high yielding varieties, government officials fear some diversion
of land from cash crops to foodgrains,
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The anxiety to check any such possible shift in area from cash
crops to foodgrains is reflected in the recent prices anmounced by
the government for sugercane, Cane acreages and production was low
in 1967-68, In order to encourege mre cane production, and in
particular, in order to encourage more cane for mills rather than
to be used for gur, price controls were relaxed on refined sugar
in order that mills would pay higher prices to growers, There is
e growing realization that price policies used to provide economic
incentives to encourage foodgrain production should not lead to,
if possible, shifts in acreage from non-foodgrains,

T summarize, with limited scope to bring new land under culti-
vation, it seems that the area under foodgrains wuld remain at
approximately 75 per cent of the total cropped area for at least
the nextfew years,

B, High Yielding Verieties

The targets for the high yielding varieties program for 1968-69
and 1960-70 are 22.6 and 27.0 million ecres resPQctively.1 The
success of this program will be developed in more detail in Section V.
These targets are reasonable,

C. Fertiliger

We have assumed that the rate of fertilization in high yielding
varieties area will increase due to tw factorss

1. Sufficient fertilizer will be in place at the beginning of
each crop season during the next two years,

2. Relative prices will remain faworable for the producers and
provide incentive to apply fertilizer at higher rate,

)/ These targets are based on an average anmual increase between
16 million acres in 1967-68 and 32,5 million acres in 1970-71
(which was the original Fourth Plan target). The tentative
target now projected by the GOI for 1973-74 is 60 million acres;
if this is finally sgreed on, the yearly targets mgy be revised
upward,
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It is assumed that the high yielding varieties area will be
irrigated and the rate of fertilization will increase from 60 1lbs,
per acre in 1967-68 to 70 and 80 1lbs, per acre in 1968«6) and
1969-70 respectively. The proportion of fertilizers for fooderops
is asspumed to remain same at 75 per cent of the total. The fertiligzer
response ratios for foodcrops are assumed to remain same as in 1967-
i.e., 13.5 for high yielding verieties and 9,0 for local varieties,

D. Results given by the 'Revisedt Model

The model first estimates the additional output resulting from
the area increase holding yield constant. The second step measures
additional output obtained by using fertilizers on high yielding
variety acreage, Fertiliger requirements for high yielding varieties
are obtained from the target acreages and the rates of fertilization
of 70 and 80 lbe, for 1968-6 and 1969-70 respectively. The final
step calculates the additional fertilizer on irrigated and rein-
assured acreages necessary to bring total production to 98 and 103
million tons in 1968-6 and 1969-70.

If we apply that the residual amount of fertilizer required
to glve foodgrein cutputs of 98 and 103 million tens solely to
irrigated acreage, the average rate of fertilization on irrigated
acreage will increase from 27.8 lbs, per acre in 1967-68 to 9.7

2/ This assumption does imply some increase in techrology and
management since, otherwise, the average response ratio at
an extra 10 lbs/acre of NPK would decline from 13.5.
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and 34., lbs, per acre in 1968-60 and 1969-70 respect.ively.y Alter-
netively we could assume that two=-thirds of the remaining fertilizer
is put on irrigated acreage and one-third on rain-assured unirtigated
acreage, This would lower the average rate on irrigated acreage and
give some small average rate for dry land areas (which wuld in fact
a1l be on rain-sssured dry land areas),4

Minimum fertilizer requirements for foodgrains alone estimated
by the model for 1968-6) and 1963-70 are 1.53 and 1,90 million tons
respectively., When the requirements for non-foodgrains sre also
taken into account, then the minimum {otal fertilizer requirements
for these two years wrk out as 2,04 and 2,53 million tons
respectively.

3/ The relative marginel responses of varieties on the bases of
data from the all-India coordinated trials at the assumed
dosages for 1967-68 through 19¢69-70 are as follows:

Dosage/Variety 1967-68 1968-60 1969-70
(1bs/acre)
21,8 €0 2.7 10 4.4 80
(Marginal responses, lbs. foodgrain : 1lb. N)

Rice

Dwarf - 18, 36 - 16,23 - 14.12

Locel jindica 16, 60 - 16,22 - 15.28 -
¥heat

Sonora-64 - 21,66 - 19.6, - 17.62

Lerma Ro jo - 17.63 - 15.53 = 13.43

Minhas local

unirrigated 10.88 - 10.26 - 8.72 -

4/ The average yields resulting from the first assumption of fertilizer
distribution and the relevant response ratios are (lbs/acre):

1967-68  1968-69  196-70

Iocal, unirrigated (no NPK) 607.5 607.9 607.3
local, irrigated 857.5 874.9 917.3
HYV 1417.5 1552,9 1687.3
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Fertilizer supply targets for 1968-69 and 1960-70 ere 2,75 and
3.33 million tons respectively, If these asre attained, there will
be an adequate supply of chemical nutrients in India, but great
demands will be placed on capacity for growth of the distribution
to get the nutrients to the right place at the right time,

At the time of the writing of this Annex (August 1968), we heve
preliminary indicators of two important inputs, fertilizer and weather,
Fertilizer orders have virtuaslly been completed for the 1968-63 crop
season and aggregate fertilizer supply should be adequate for that
erop year, The monsocon has started slowly, but appears o be about
average for India as a whole with rains being god in the north
but low and irregular in parts of the south and west fhe major rice
area), It should be kept in mind that this reading is based on
only the first two to three months of the monsoon,

E, Other Crops

Foodgrainsg account for over half of the value added in the
agricultural sector, The other important non-animsl food products
in the agricultwral sector are chillies, frults, and vegetables;
ollseeds; and sugarcane.ﬁ/ Thege crops have not experienced the
techmological breakthroughs which have characteriged the cereals,
Therefore, output increases mist come from either:

1. acreage expansion induced by relative price changes or

2, increased use of other inputs, particularly inorganiec:
fertilizers and irrigation.

5/ The percentage breskdown by major product groups is as follows
in 1967-68:

Foodgrains (cereals) (45.6)
(pulses) { 5.9)
Total 51.6
Strews and stalks 8.1
Chillies, fruits and vegetables 11.0
Oilseeds 7.2
Sugarcane 49
Cotton bl

Jute and mesta 1
Tea 1
Others 9
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1. Sugar

Sugercane is a year-round crop in India, 1967-68 output was
also fawrably affected by weather but was still relatively low for
two reasons:

&, Acreage was down because the sugar-gur/foodgrain price ratioy
fell from 162,6 in 1963-64, to 134.4 in 1964-65, to 105.3
in 1965-66 and rose only to 111.3 in 1966-67, the year which
would have influenced sowing decisions for 1967-68.

b. The sugar/gur price ratio shifted from 77.5 in 1966-67 to
40.2 in 1967-68, As & result deliveries to mills which
can get & higher recovering rate than village-processed
gur declined significantly.

The 1967-68 sugar and gur/foodgrains price ratio rose to 160,2
and the GOI has allowed sugar mills to freely distribute up to 40
per cent of production, thereby raising delivery prices., All this
means that 1368-69 cane acreage will be above 1967-68 - perhaps by
20 per cent, More fertiliger will be used, Since a high percentage
of cane is irrigated, overall sugar production will be substaentially
above 1967-68,

The income elasticlty of demand for sugar is over double that
of foodgrains (roughly 0.90 compared to 0.40). The government is
avare of the sensitivity of cane acreage to relative price changes,
Therefore, 1963-70 sugarcane production is projected % increase
above 1068-69,

2, Oilseeds

We can say less about oilseeds, 1967-68 estimated production
of the five major oilseeds was of the order of 8,65 million tons as
compared to 6.49 million tons of 1966-67. A low proportion of
oilseeds acreage is irrigated, Weather will considerably influence
1968-6) acreage under oilseeds.

3. Chillies, fruits, and vegetables

We have no educated guesses about the 1968-69 and 1969-70
production of chillies, fruits, and vegetables.,

&/ Using & rough index of ratio of wholesale price indices of sugar
and gur relative to foodgrains calculated on a 1952-53 base,
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III. THE JEGTED OF OUTPUT TERMS OF IR
FOR FOODGRAIN SELF-SUFF ICIENCY

"Foodgrain self-sufficiency" is an ambiguous term, Presumably
it is defined with regerd to the eatisfaction of human demand (related
to either income or nutrition) together with the elimination of food
imports. However, estimates of the level of foodgrain output necessary
{0 enable India to be "self-sufficient! in 1970-71 have ranged from
106 to 120 million tons; there is 2 substantial disagreement over what
this term means with regard to specific output targets.® Therefore,
we will discuss three possible criteria,

The first criteria might be putrition. Table 11 shows the
calculated availabilities of cereals and pulses from reported
production (mimus 124 per cent for feed, seed, and waste), imports,
and changes in stocks from 1950-51 through 1966-67 and for projected
availabilities for 1967-68 through 1969-70,

The 100 million tons foodgrain output in 1967-68 plus imports
of 8,2 million tons gives a record per capita availability of 17.1 osz.
per day in addition to building & buffer of 3 million tons. In the
following two years our calculations give total foodgrain availabilities
of 16.4 oz. per person per day in addition to a total buffer of seven
million tons at the end of 1969-70.

The major weakness of this calculation is that a substantial
portion of 1967-68 production will not be consumed immediately but
be used to rebuild private stocks depleted during the drought years,
If we can assume that 1966-67 was & "normal" year (so that private

)/ We do mot use the term Mself-sufficiency" by choice, It is a
term which figures prominently in GOI discussions of planning
targets. We hope our discussion highlights the difficulty of
& single meaningful definition,

2/ 106 million tons was projected by USAID in FY 1965 PM. 120 million
tons was projected by the GOI in the original draft of the Fourth
Plan,

Aspuming a 2,5 per cent compound population growth rate and
subtracting 12,5 per cent of production for waste, seed, animal
feed, etc, (2 generally used GOI ad justment, which 1s probebly low),
these targets represent approximately 15.7 and 18,0 oz, of foodgrains
per person per day if all is consumed,
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Cereals _ Pulses To¥al per cap. net
Net Net Govt. Net. Net avail, Total Domestic
Year Population Production Imworts Stocks _ Avall. Avall. Cereals Pulges Total Foodgralns

Mil. m. t. m.t. m.t. m. t. m.t. 0z, 0Z. oz, 0z,
1950~51 363.4 40.02 4.80 +0.59 4,23 8.03 1.8 2.1 13.9 12.8
1951-52 369.6 40,60 3.93 40,62 43.91 7.97 1.5 2.1 13.6 12.8
1952-53 376.1 45.37 2.04 - ~0.48 47.89 8.59 12.3 2.2 14.5 13.9
1953-54 382.9 53.44 0.83 +0.20 54.07 9.72 13.6 2.5 16.1 15.9
1954-55 390.2 51.60 0.60 -0.75 52.95 10.10 13.1 2.5 15.6 15.3
1955-56 397.8 50.34 1.40 -0.60 52.34 10,21 12.7 2.5 15.2 14.7
1956~57 405.8 52,68 3.63 +0.86 - 55.45 10.61  13.2 2.5  15.7 15.0
1957-58 414.3 49.36 3.22 ~0.27 52.85 8.82 12.3 2. 14.4 13.6
1958-59 423.3 57.30 3.86 +0.49 60.67 11.54 13.8 2.6 16.4, 15.6
1959-60 432.7 56.77 5.13 +1.40 60.50 10.32  13.5 2.3 15.8 15.0
1960-61 42,7 60.65 3.49 -0.17 64.31  11.1 14.0 2.4 16.5 15.6
1961-62 453.4 62,08 3.64 -0.36 66.08 10.29 14.1 2.2 16.3 15.4
1962-63 464.3 60.05 4.55 -0.02 64.62 10.09 13.5 2.1 15.5 14.2
1963-64 475.5 61,75 6.26 -1.24 69.25 B8.81 14.1 1.8 15.9 14.3
1964-65 487.0 66.99 744 +1.06 73.37 10.88 14.6 2.2 16.7 15.5
1965-66 498.9 54.45 10.34 +0.14 64.65 8.58 12.5 1.6 14.2 12.2
1966-67 511.3 57.86 8.67 ~0.24 66.77 7.81 12.6 1.5 14.1 12.4
1967-68 524.1 76.12 8.20 +3.00 81.32 11,38 15.1 2.0 17.1 16.1
1968-69 537.2 75.2 7.30 +2.00 80.50 10,50 14.5 1.9 16.4 15.4
1969-70 550.1 78.8 5.30 +2.00 g82.10 11.38 4.4 2.0 16.4 15.8
1967-68 & 524.1 7.0 8.50 +3.00 76.50  10.7 4.1 2.0 16.1 15.1

Sources 1950-51 through 1966-67 date were taken from Bulletin on Food Stetistics, February 1968, Pages 202-204.
1967-68 through 1969-70 data are estimates developed or cited elsewhere in this Program Memorandum.
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stocks were at "no " levels), that 1967-68 output was a projected
93.1 million tons,</and that 1968-69 and 196)-70 output increased

at the five per cent rate, then a more gradual consumption path would
emerge., This ies slown by substituting the "1967-68am calculation
for "1967"68"0

We are using very rough figures, but these calculations indicate
that - if the projected output, import, and tmffer stock wolumes are
forthcoming - the total average foodgrain availlability during 1968-69
and 1960-70 will be above the average historical levels but will be
below levels recommended on the basis of nutrition (as shown in
Table 12). The availability of cereals will be above this norm
while availability of pulses will be only two~thirds of what 1s
needed,

The avajlabilities calculated in Table 11 are average figures,
Around this average is a wide variation; even if the average reaches
the norm, a large portion of the population will still be below
recommended nutrition levels. Therefore, some program to subsidisze
food distribution programs for low-income consumers may be required
for some time,

It should also be kept in mind that while average total availability
in 1965-70 is 16,4 oz. per person per day, availability from domestic
production alone is only 15.8 o0z. So we may ask, how long will a 5 per
cent growth rate in foodgrain production take to give & 17.0 oz. average
availability from domestic sources alone? If we assume no additions
to buffers - above the seven million tons in 1969-70 - and & 2k per
cent population growth rate - then the 17.0 oz. average could be
attained with & continuous 5 per cent foodgrain growth rate by 1972-73.

A second criterion might be price stability. Aggregate demand
grows as a function of population and income changes, Assuming a
2} per cent population growth rate and an income elasticity of demand
of 0.4, & 5 per cent increase in foodgrain production could be consistent
with price stabllity at up to & 8% per cent income growth rate,# In

3/ For example, this would be an assumption that the difference between
actual production and a "mormal weather® production goes into
private stocks,
4/ The standard formula is:
per cent change in demand = per cent change in population + income
elasticity of demand (per cent change in per capita income)
52 = 2% + 0.4 (6%)
we will comment on the implications of this apparent supply-demand
gap on cropping pattern shifts in the Section V.
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Table #2
Recommended and Estimated Daily Intake of Foods#*
(in o=.)
Recommended Actual Difference

Cereals 14,0 1447 | +0.1
Pulses 3.0 242 -0.8
Dairy 10,0 3.0 ~7.0
All meats 45 0.5 —440
Leafy vegetables  4e0 L7 0.7
Other vegetables 6.0 3.3 27
Fruits 0.5 0.1 0ot

* As of 1962,

Source: Diet Atlas of India, Nutrition Research Laboratory, 1964 and
The Nutritive Value of Indian Foods and the Planning of
Satisfactory Diets, 1966,
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fact, some foodgrains will be diverted to enimal feed for the production
of meat, milk, and eggs - which have higher income elasticities of
demand than direct humen foodgrain use - and some certainly will be used
t build up the buffer., A five per cent growth in foodgrain production
will mean less than five per cent increase in foodgrains available for
direct mman consumption. Therefore, the price-stable rate of income
growth wuld be lower then 84 per cent, perhaps in the neighborhood

of six to seven per cent., Assuming that six per cent ls & probable
upper limit and that four and one-half per cent iz & probable lower
limit t© national income growth for the next year or two, a five per
cent annual growth in foodgrain production should lead o & gradual
decrease in foodgrain prices,

At least tw qualifications must be made in this analysis, First,
the increases in production of different foodgrains will proceed at
different growth rates, For example, in the near-term, the success
of wheat appears to be much more assured than that of rice; in the
short-run, there may be upward price pressures on rice but downward
price pressures on wheat., Second, the five per cent aggregate production
increase is an average; the year-to-year changes will not be this
steady. In order for 1968-6&) production (projected at 98 million tons
compared to output of 100 million tons in 1967-68) to be sufficient
to hold down aggregate foodgrain price increases, private stock
changes will play some important role in year-to-year adjustments,

In summery, our discussion of "price stability" is developed in terms
of a trend in supply and demand and in aggregate terms; the appropriate
qualifications must be explicitly taken into account in any policy
actions,

In the last resort, "foodgrain self-sufficlency® comes down to
absenge of imports, Amnex F works out the import needs with particular
relevance to PL 480 on the basis of a slighly different scheme than
we have set up, but a scheme that is, in general, consistent with
our ressoning,’ The role of PL 480 imports during the next tw years
is to give the GOI flexibility in order to build up the buffer stock
which can become an essential tool of future economic policy. In
the absence of imports, domestic production alone would give 16.1 oz.
per person per day in 1967-68, 15,4 oz, in 1968-62, and 15.8 0z, in
1970-71 = with no build wp in tuffer stock. With importe, these

5/ That amnex attempts to directly estimate the chenge in private
stocks and uvses a different seed, feed, and waste deduction.
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figures are raised to 17.1, 16,4, and 16,4 og, plus a seven million
ton buffer by 1969-70. In other words, if overall economic growth
is active, the elimination of PL 480 imporis during 1968-69 and
1969-70 might put the GOI in the position of having to choose
between the buffer and inflation.

In surmary, it appears that:

1. India is well on the road to focdgrain "self-sufficlency"
if they can waintain a five per cent growth rate in :
production,

2. Concessional imports during the next two to four years
will make it easlier to implement the policles necessary
for sustaining this growth over the longer-run,

IV, ECONOMIC POLICY

Since Independence, Indlie has achieved an average rate of growth
in agricultural production which has been sufficient to keep pace with
the rate of growth in population., However, in large part due to the
over-riding influence of the monsoon, this production progress has
been uneven, Thus

1. When production troughs have occurred, foodgrain availability
reached low levels and prices rose to high levels which
forced low income groups to spend a disproportionately high
amunt of their earnings on food if they were to subsist, and

2. The fluctuating prices introduced uncertainty about income
prospects on which the cultivator based his production
decislons thereby weskening the incentive to adopt new
technology and use inputs up to recommended levels,

No long~-term policy consistent with these slort-term problems
has evolved, Whenever foodgrain shortage has threatened in the
recent past, the government has reverted to foodgrain mnes reinforced
by urban rationing to cope with the "erises," As such, allocational
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problems have plagued production and consumption, the private foodgrain
trade has faced recurring uncertainty in its operations, and Center-
State relations have been strained.

Agriculture is primarily a state responsibility, While the Center
can state genersl policy objectives, make recommendations atout prices
and procurement targets, provide finance, and even provide organisations
to carry out programs, the states are still the final arbiters of how
effectively the policies are implemented.

The introduction of the high yielding varieties has changed the
physical base of agriculture. Empirical evidence supporting the
responsiveness of farmers to prices is accumlating. Therefore, an
appreciation of the role of economic policy to provide incentives
for agricultural development is increasing. Eoonomic policy will
receive special attention during this trensitional period when the
cultivator is being persusded to change from the relatively secure,
if low income, traditional methods of farming.

The objective of economic policy is to create a favorable economic
enviromment for long-term economic development. This enviromment can
be brought about by three broed inter-related programes .

1. Buffer stocks of sufficient average wolume and operated in
such & way as to promote seasonal and inter-year stability
including procurement and distribution policies, which will
permit the establishment of this operation.

1/ The GOI has stated its objectives of & National Food Policy
as follows:

(i) t ensure a reasonable price to the producer to sustain his
interest in increasing production by adoption of improved
methods of cultivation;

(i1) to ensure that consumer prices do mot rise unduly and the
interests of the vulnerable groups are safeguarded; and

(ii1) to build up & sigzeable buffer etock with a view to avoiding
intra-seasonal and inter-seasonal fluctuations in supply
and prices,

Food management is the art of the posaible and the strategy to be

adopted to achieve the cbjectives mentioned above must be flexible

and pragmatic.” Review of the Food S;magn in India, VI,
July 1968, pages 12-13,
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2. Assured support prices which are anmounced early enough to
influence production plenning and which are high enough to
provide production incentives (procurement policies must be
related in such & manner as to assure the effectiveness of
support prices).

3. Free private inter-state trade in foodgrains such that crop
production can be allocated (through the price mechanism)
efficiently on an all-India basis,

FYs 1969 and 1970 may represent a turning point in the implementa~
tion of this new economic environment, Effective content has been
glven to programs for the establishment of a buffer stock, support and
procurement prices, and procurement volumes., Wheat zones were eased
in late FY 1968 and promise for additional relaxation is good. Each
of these areas will be discusesed in turn,

A, Buffer etocks

Buffer stocks are the cornerstone of the new economic environment
and represent a market-compatible method to cope with short-term
problems as well as allow economic signals to direct inter-crop and
inter-spatial acreage and input allocations.d/ In order to initiate
this policy, the GOI will build up & buffer stock of three million
tons of foodgrains by October 1568,

2/ Agricultural Credit will be discussed in Section V.

3/ To re~emphasize, the particular reason to seriously consider -
this longer-term policy perspective at the present time is that
the introduction and spread of the high yilelding varieties will
undoubtedly change the relative profitabilities of agricultural
crope to a significant degree during the next few years, If
the adjustment mechanism (i.e,, cultivators reallocating screage
and varieble inpute to obtain the greatest return) 1s freed, a
pattern of comparative advantage corresponding to the new
technology can be attained whereby resources may be used most
efficiently in all parts of the country. The buffer stock
policy can be used to promote price cum consumption stability
while allowing the necessary acreage adjustments, dictated by
relative crop profitabilities, to be made,
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The basic ldea of the buffer stock is tc maintein a quantity
of foodgrains over time to offset (buffer) the production irregulari-
ties (and thus rapid short-term price swings) by adding to private
consumption availability (i.e., drawing down public stocks) during
shortage and withdrawing from consumption availability (i.e., building
up stocks) during relative abundance, If the policy is to be effective,
the stock must be self-regenerating,

There are few precedents elsewhere of a buffer stock of the type

India will operate, The primary complicating factor of this operation

is that while India hes been a food-deficit country, it ies in a potential
position to attain food self-support by the end of the Fourth Plan.

This transitional period presents & mixed bag of problems which are
somewhat different than the usual situations which the buffer stock

1s designed to cope. The size and flexibility of the buffer operation

is constrained by procurement objectives to support prices at incentive
levels in order to promote production, distribution objectives to achieve

(in addition to stabilizing) minimum levels of consumption especially

to low-income groups, and presumably, get constraints on expenditures
available to support the total program,

Parts of such & program are already in place. A public distribution
system is functioning to attempt to counter some of the short-term
consumption difficulties, A domestic procurement mechanism, the Food
Corporation of India (FCI), is developing - although as yet, ite
contribution to public foodgrain availability has been overshadowed
by imports. The basic problem now is to coordinate these systems to
well thought-out objectives and to program these systems over the next
few years, The Mission 1s carrying out studies of the various aspects
of this program to help in the solutdon of these difficult problems,

B. Support, Procurement &nd Distribution Prices

A very closely related area is price pollicy, or more specifically,
policy directed toward influencing the level of agricultural prices,
Three types of prices, support, procurement and distribution prices,
are relevant, '

4/ The tudget constraint enters primearily in terms of influencing
capital expenditures for storage, etc. and in terms of the levels
at which "incentive prices" can be set, Once the "incentive price"
is established, it appears that the GOI is committed to back up
this price even if it means over-drafis at the Reserve Bank,
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1. Support prices

Support prices are announced prior to the sowing sesson and
provide a guaranteed minimum price on which production decisions
may be made, Support price levels for the six major foodgrains
since 1964-65 are given in Teble 13, Support prices have been
raised significantly over the last three years but are well below
market prices. No recent government purchases héve been made at
the support price level.

2. Procurement prices

The secord set of prices, procurement prices, are anncunced
just prior to the marketing season and stand as the level which
the GOI will pay for foodgrains which it purchases, In this
regard, procurement prices take over some of the support price
role although they are anmounced too late to influence production
decisions for the crop year to which they apply.

The procurement price levels are first recommended to the Center
by the Agricultural Prices Commission and then negotiated between the
Center and respective States. A comparison of Tables 14 and 15 with
Table 13 shows that procurement prices for rice and wheat have been
well above the gsupport prices, The methodology for calculating
procurement prices appears to be based on extensions of pasi market
price trends in an effort to keep the terms of trade of agricultural
commdities relative to non-agricultural commodities from becoming
too unfavorable, Cost of production studies, as yet, have not
given much guidance in these calculations,

Mission opinlon 1s that present procurement prices are sufficiently
high to provide incentives to producers. For example, the average yield
for Mexican wheat in Ludhiana district, which is one of the more
progreseive JADP districts, during 1966-67 was 4310 1lbs. {(or 20 quintals)
per acre, The procurement price of Rs.76 per quintel (for 1967-68)
provides & gross income of approximately Rs,1500 per acre, Production
costs (including returns for family labor and rental value of owned
land) will approximate Rs,400-500, leaving & net income of epproximately
Rs. 1000 per acre for the single-season. Market prices, without price
support, would probably have settled around Rs,60-65 per quintal for
Mexican wheat, reducing net income to Rs,700-800 per acre,
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Foodgrains/Variety

Paddy (standard varieties)

Wheat

Jowar

Bajra
Maize

Gram

—

Red

White

Superior farm

Yellow

Table 13
ALL INDIA MINIMUM SUPPORT PRICES

1964-65 1965-66
W#-OO .ﬁO ..wm cOO to
40,00 40,00
34.83 45450
3751 49.50
40,19 53,50
38,00 38,00
40.00 40,00
36.00 36,00
40,00

- Bulletin on Food Statistics, February 1967, page 158,

- Prices relate to the crop year of the respective crop.

* For states of Bihar, Haryana, Madhya Pradesh, Punjab
Rajasthan, Uttar Pradesh, and Himachal Pradesh, The prices
in brackets are for other states.

196667
35,00 to
40,00
49.50%
(52.75)

53,50%
(56.75)

57 o 50%
(60,75}
38,00
Nvo OOO
36,00

43.00

1967-68
42,00 to
4, 000

52 ,00%
(55.00)

56,00%
(59,00)

60.00%
(63.00)
42,00
42.00
42,00

hrm .OO
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State

Andhra Pradesh

Assam
Bihar

Gujarat
Haryana
Kerala

Madhya Pradesh
Madras
Maharashtira

Mysore

Orissa

Punjab
Uttar Pradesh

West Bengal

Variety
Akkullu

Winter Sali
Coarse

Sathi

Begmi
Palghat Matta

Gurmatia
Kattaigsamba
Coarse
Goarse (raw)

Common

Begmi
Grade III

Common

Table 14
TRENDS IN PROCUREMENT PRICES¥* — RICE

1964-65

mw ooo

61,23
59.67

64410
60,00
71.76
76418
58,23
6L o45
65040
60,70

59.50

60,00
60,00
om Ioo
61.62
64,030

to

to

1965-66

mw .OO
63445
63.34
68.00
69.66
68,10
60,00
76.18

64,480
7001
69440
67.00

64,400

60.00
66,50
68,00
64030
66,00

to

to

to

to

{(Rs. per quintal)

1966-67

64,82 to
7250
80,90
69.66 to
125,00
72.20
69.50
76,18

73613
70.01
68,50
67.00 to
70.00
Thel15
(hand pounded)
69.50
69.50

72,00 to
93.75

rec, 1967-68

68,00

74400
74,00

72,00+
71.00+
7400+

77.00+
69,50+
68,50

67 .00+
77,004+

71,00+
71,00

74,00

#Prices relate to the marketing year which is November through October,
In some cases, a spresd of prices is given.
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State

Bihar

Gujarat

Haryana

Madhya Pradesh

Punjab

Rajasthan

Rajasthan

Variety

Common white
Superior

Red
Common white
Superior

Mexican
Common white
Superior

Mexican
I

II

II1

IV

Mexican
Common white

Superior

Mexican

Red

Common white
Superior

Mexdcan
Red
Common white

Table 15

TRENDS IN PROCUREMENT PRICES* - WHEAT

1965-66 1966-67
52,00 54400
55,00

60,00

65.00

52.00 59.50
56,00 63.50
52,00 53-55
57.00 56+59
61,00 5953
65,00 61-65
52.00 59.50
46-48

mo.mﬁu'mm

54=56

60.00

65,00

196768
95,00

88,60
ol
96.85

65-75
55-65
59-70
63-75
65-77

72-77
76,00
81.00

69.50-79.50
6777
71-81
75-85

85.00
80,00
85.00

*Prices relate to the marketing year which is May to April,.

(Rs. per quintal)
1968-69

76.00
81.00

76.00
81,00
76,00
76.00
81,00

76.00

76.00
76.00
81,00

76,00

81,00
76.00

76,00
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These Iudhiana yields are at the upper end of Indian wheat
performance, However, the exsmple does illustrate the potential
incentive role of the procurement cum support prices which the GOI
is finaneing. Additional discussion of the uses made of the increased
incomes will be in Section V.

If Mission supply and demand projections are accurat,e?/ the price
support cum procurement operations will assume increasing importance
in FY 1969 and 1970.

The Mission has not calculated estimates of reassnable support
and procurement prices for 1968-69, The 1967-68 procurement prices
(approximately Rs,76 per quintal for Mexican wheat and Rs.71 per
quintal for rice) convert to $2.76 per bushel for wheat and $94.70
per ton for rice., The world price for wheal 1s spproximately $1.44
per bushel (December 1967 spot contract in Chicago ), well below
Indian procurement 18“315.57’ On the other hand, the world rice price
is in the $150-210 per ton range, which is well above 1967-68 rice
procurement prices and sbove ﬁrivate market prices of §115-160 per
ton (Rs.85-120 per quintal).l/ The domestic price of wheat appears
to be high relative t rice as judged by international prices. Since
India is basically a "closed" economy for foodgrains, this iz not
necessarily surprising, The GOI is aware of these relationships
and reports of the Agricultural Prices Commission draw repeated
attention to the problem.§/

5/ These aggregate supply and demesnd projectione are developed in
Section III of this Annex,

&/ The landed price of imported wheat in Bombay would be close to
$2.00 per bushel.

7/ Ceution should be used in interpretiing these international price
comparisons, particularly with regard to rice, Rice is a heterogeneous
commdity; superior qualities command premium prices, The international
market is thin (approximately six to seven million tons anmmally)
and prices change frequently.

8/ For example, Report of the Agricultural Prices Commisgion on Price
Policy for Kharif Cereals for 1967-68 Season, GOI, September 1967,
pages 10-11,
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GOI price policy must balance off the desire to provide incentive
prices against the need to hold down inflastion and conserve government
finances. Information on the supply response to price of Indian food-
grain production on which to base these calculations is scarce,

3. Distribution prices 2/

Government, foodgrains are distributed through roller flour mills,
institutions and military, and most importantly, through Fair Price
Shops,

Under the scheme of subsidy prevailing through 1967, the issue
prices were so low relative to market prices that there was pressure
on the public distribution system even in good crop years. During
1967, the cost of subsidy was Rs.1300 million and would have reached
Rs.1900 million in 1968 if the issue prices remained unchanged,

In order to correct this situation, two changes were made:
e, From January 1, 1968, issue prices were fixed att

i. Rs.67/quintal - imported wheat
11, Re.48/quintal - milo
1ii. Rs.96/quintal - coarse rice

A sigzeable element of subsidy still remains in imported
rice and milo,

b. From June 17, 1968, as a result of the successful procurement
program, the large quantities of indigenous wheats were poof?
with the imported wheats and sold at the following prices: 10

i. Rs,70/quintal - imported red and indigenous Mexican
ii. Re.90/quintal - imported white and indigenous common white
1ii, Rs.96/quintal - indigemous superior

9/ This information is teken in large part from Review of the Food
Situation in India, Ministry of Food, Agriculture, Community
Development, and Cooperation, July 1968, pages 10-11.

10/ The issue prices can be compared with the wheat procurement
prices given in Table 15,
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Due both to the higher prices of publically issued foodgrains
and to the greater availability of indigenous supplies, offtake
from the Fair Price Shops declined during 1968, The changes in
distribution prices are & positive step in implementing the buffer
operation,

C. Procurement
Procurement policy is important for three reasonss

1. It is a primary means of building up the buffer stock, 4s
PL 480 imports decresse, domestic procurement will thereby
increase in importance;

2, If market prices fall below procurement price levels (as
for wheat in 1968-63), thie policy is the means of cerrying

out price support; and

3. If market prices are above procurement prices, as has been
true for kharif cereale through 1967-68, and procurement
is carried out through compulsory levies on producers and
mills, then it is a form of agricultural taxation.

The Food Corporation of India (FCI), the body orgsnized to carry
out Center procurement operations, hes operated in mst States
(Maharashtra being the most notable exeeption). However, in many
cases, FCI activity has followed time consuming ad hoec negotiations,
The FCI's role has varied from one extreme of direct procurement
through traders to the other extreme of merely underwriting State
activities,

The target of procurement for 1967-68 suggested by the Agricultural
Prices Commission was 8 million tons, consisting of 7 million kharif
(sumner and 1 million rabi (winter) cereals, The consensus at the
Chief Minister's Conference was that & more "realistic" target for
kharif grains would be between 5,5 and 6 million tons,

As of the middle of July, three million tons of rice (as compared
to the Agricultural Prices Commission recommendation of 5,1 million ton
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target)ﬁ/and approximately 0.8 million tons of coerse grains (as
compared to the APC recommended target of 1.9 million tons) hed
been procured. Only Punjab, Haryana, and Jammu and Keshmir had
reached recommended target, There is some expectation that

ano ther 200,000 tons of rice may be forthcoming.

Various expleanations have been offered for the shortcomingss

1. In Madras, there was the mix-up between the cooperatives
and FCI with the latter generally being ineffective,

2, Political uncertainty dominated the West Bengal, U.P. and
Bihar scenes,

3. In both Andhra and Orissa, the states claimed that production
was over-estimated, the crop was late, etc.

4., In Maharashtra, the supposedly effective cooperative systems
did not come through {(which primarily affected jowar procure-
ment rather thean rice),

It should be emphasized that the market prices for rice and
other kharif cereals have been well above procurement prices
(Table 16). Therefore, there was no "price support" problem for
kharif foodgrains in 1967-68, Almost all the procured rice hag
been accumulated by compulsory levies on producers and mills,l

This compulsory levy at "below-market" prices introduces a
form of agri al taxation which has had strong appeal to most
policy meker 1Y/ Historical studies of economic development have

11/In & normal year the !guestimated! marketable surplus (31.4 per cent
of the Mission estimate of 41 million tons production) for 1967-68
wuld be about 12,9 million tons of rice, However, 1967-68 followed
on tw successive drought years, More than mormal amounts of production
wuld be expected to build up private stocks, thereby reducing actual
marketed surplus. Therefore, the APC procurement target of 5.1 million
tons of rice represented an ambitious 40-50 per cent of marketed surplus,
The APC recommendations are made to the GOI which in turn must negotiate
their implementation by the individual states,

12/The fact that a compulsory levy had to be used in order to procure rice
at below-market prices is the main ecomomic reason that procurement
fell short of targets, This difficulty will pereist even after the
institutional problems are sclved,

13/For example, this method was recommended in the Report of the Agricultural

ices Commission on Price Policy for Kharif Cereals for 1967-68 Season,

GOI, September 1967,



UNCLASS IFIED D=-46

Tablelb

Prices (for rice or paddy converted
to rice equivalents)

Procurement Price Adppropriate Market Prices

APC rec, State 10-11-67 1-12-68 5-11-68
Andhra 68,00 72,69 120 90 85
Madras 69,50 72480 100 100 95
W. Bengal 74000 93.75 240 175 180
Orissa 71,00 69025 90 90 115
M.P, . 71,00 85,00 - - 95
U.P. 71.00 20.00 150 125 120
Bihar 7400 95425 160 130 130
Mysore 67.00 No e 115 120 125
Haryana 71,00 | 86,00 95 95 95
Kerala 74600 108080 - - 200
Assam 74,00 o8 180 160 145
Gujarat 72,00 No & 200 150 130

Source: GOI data furnished by the office of the Agricultural Attache,
American Embassy, New Delhi
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shown 8 net transfer of resources from agriculture to industry as
development proceeds, However, in India, agriculturel Income is
untaxed and lend taxes are very low. Therefore, by "purchasing"
rice at prices below markelt there is a transfer of income from
caltivator to state,

A potential problem is that this form of indirect taxation, by
lowering output prices and reducing the rewards from the higher yields,
may inhibit incentives to adopt the new techmlogy and to use inputs
up to recommended rates., On the other hand, the lower output prices
may Mforce" cultivators to adopt new techmology in order to maintain
income levels, Such debate is carried out on the basis of very
incomplete information, The Mission favors the "carrot! philosophy
of price policy, particularly as applying to the higher risk crops
such as rice, It should be kept in mind that if the HYV do catch
on and the growth rate does rise to five per cent anmially, compulsory
levies will not be necessary as a policy tool.

In contrast to kharif performance, the procurement effort for
wheat involved the first major price support effort which India has
bad to carry out. The 1967-68 wheat harvest was estimated at 17
million tons 14/ compared to the previous high of 12,3 million tons
in 1964-65. A lerge portion of this output wes in high-yielding
Mexican varieties which are red in color and less preferred for
consumption,

_ The overall procurement activities for wheat were quite success-
ful, although again performance varied from state to state. In the
Punjab, the FCI and Cooperatives purchased all Mexlican wheats delivered
to market at the procurement price, This program was carried out
successfully in spite of the fact that arrivals were coming in at
volumes two to five times greater than the previous year. As a result,
by the 15th of June, the first month and & half of marketing, 978,000
tons out of 1,089,000 tons of market arrivels had been procured in
Punjab and Haryana, The initlial target of one million ton was raised
to two million tons and that will be overfilled,J

14/ The GOX final estimate of wheat production wes 16,6 million tons,

15/ As of the middle of July, wheat procurement totaled 2,1
million tons.
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In Haryansa, the state government purchased wheat on account for
FCI. In the first month, msrket prices fell approximately Rs,5 below
anmounced procurement prices, Market prices firmed up by June. A
reported cause of the lower prices was the presence of black spot on
the kernels caused by rain just before harvest. In U.P. where FCI
operations were restricted, merket prices were Rs,10-15 below procure-
nent rates during May. These prices also began to firm up by June
when the FCI eventually entered selected markets.

In summary, overall procurement progress was encouraging
(Table 17). Since this (1967-68) was the first year of serious
price support and procurement operations after two succeessive
drought years, some of the ad hoc problems were inevitable, Some
valuable lessons were learned., '

D. Food'g.gain gones

Throughout most of 1967-68, private trade in the msjor foodgrains
wag restricted to intra-state movement; only government stocks were
legally moved inter-state, With the easier foodgr outlook in
1967-68, a more liberal policy promises o emerge,

The justifications of zones are primerily on tw frontss

1. Zones make 1t easler for the govermment to procure foodgrains
to move from surplus to deficit areas, and

2. Zones protect the poorer rural groups from the higher buying
power of the cities.

18/ In Merch 1968 mvement restrictions were relaxed. Punjab,
Haryana, Himachal Pradesh, Jammi and Kashmir, and Delhi were
Joined in an enlarged wheat zone. All restrictions on private
inter-state movement of gram and barley were removed. Movement
restrictions in respect of sorghum (jowar), corn (maize), and
spiked millets (bajra) were lifted from the producing states
of Punjab, Haryana, and Rajasthan, Statutory rationing was
also lifted in several of the major Indian cities, No further
relaxation of gonal restrictions apparently will be considered
untdl after the prospects of the 1968-&) kharif season are
clearly known,
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196465

1965-66

1966-67

1967-68

Production
Procurement
Per cent

Production
Procursment
Per cent

Production
Procurement
Per cent

Production?
Procurement#
Per cent

g/ Officially reported GOI "final" estimates of production

¥ Procurement through mid July 1968

Tablel?

FRODUCTION AVD PROCUREMENT

Riced Jowar
39,034 9,749
3,280 374
YA 3.8
30,623 7,527
2,963 486
9.7 6.5
30,438 9,224
2,222 632
Ta3 6.8
wqummm 10,107
3,000 400
-Nio bno

Reaaw

Other
Kharif

12,962
70
0.5

11,192
136
1.2

12,481
48
0ok

15,351
400
2.6

{®000 tons)

Total
Kharif

61,745
3,724
6.0

49,342
3,585
7.2

52,143
2,902
5.6

63,316
3,800
6.0

Whesat

12,290
437
3.6

10,424,
183
1.8

11,393
815
7e2

16,567

2,100
12.7
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Careful examination casts serious doubt on the validity of either of
these arguments in support of zones. More importantly, critical
analysis suggests that continmation of zones will impede the attain-
ment of "self-sufficiencyt.

In the first place, it is not clear that the government can
procure and move greater volumes of foodgrains from surplus to
deficit areas than can the private trade, operating in response
to price difference,1?/ Government procurement did increase
substantially during 1964~67 compared to previous years (but
commitments increased even more), However, the degree to which
wones themselves were responsible for increased procurement as
compared to other causes (for exemple, great government commitment)
is not clear. Purthermore, the amunts procured have not been large,
During the Second and Third Plen, only three to six per cent of
marketed production was procured, The procured proportion of
production did not increase much above this level in either 1965-66
or 1966-6] when food was short end zones were strictly enforced, 18
Imported wheats have accounted for 75 to 90 per cent of wheat moved
inter-state by government.1

A "conventional wisdom" pervades the whole question of foodgrain
distribution, namely that private traders are parasites without a
basic productive function - opportunists who hoard stocks to bid up
prices to wesaker members of society during times of scarcity, Although
there may be specific cases of "anti-socisl! speculators, the charge
on any genersl basis has not stood up to serious enquiry. On the
contrary, our limited evidence suggests that during normal times,
the private foodgraln trade does an effective job of sllocating
foodgrains over time and space making only & rormal profit in the
process, The private trade is not able to carry out the entire job
of distribution during times of shortages when private stocks are
not available to move in response to price difference, However,

17/This argument is developed in more detail in Report of the Agri-
cultural Prices Commission on Price Policy for Kharif Cereals for
1965-66 Season, GOI, May-July 1965, pages 37-46 "Rice Zne Policy:
A Note of Dissent by Dr. Raj Krishna,!

18/See Table 17.

19/In 1966, of the approximately 14 million tons of foodgrains distri-
buted by the Central and State Governments, more than 10 millién
tons consisted of imported foodgrains, These same proportions
contimued in 1967.
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there is no evidence to show that monopoly government distribution

is a superior alternative. The most desirable government intervention -
and this principle applies to each of the policy areas discussed -
wuld be to supplement and reinforce the private market rather than

t circumvent or replace it,

Secondly, gzones are not necessary for procurement, In fact,
states which are using a levy at the producer or trader level (i.e.,
in most states) or which are procuring through purchase et market
prices (i.e., Punjab for wheat) may not be aided in actual procure-
ment by the zones, &s such, The zone does serve to depress prices
in the surplus areas thereby appearing to make the cost lower for
the government, However, while zones may minimize cost per unit
procured, they also may inhibit the volume arriving in the market
for several reasons - i,e,, if either the cultivetors substitute
sales of (for example) gram for wheat (consuming the latter on the
ferms) or anticipate that zones may be lifted and higher prices will
follow or sell to the black market. Any policy which discourages
market sales increséses foodgrain waste since storage conditions are
probably poorer on farms than with traders,20/

Thirdly, the charge that the high per capita purchasing power
of the cities "sucks" the grain from the rurael areas is based more
on one or tw specific historical instances, which may not bear
tlose relationship to the present situation, rather than on any
systematic resesarch,

Finally, any price-depressing result may work to the cost rather
than to the benefit of the non-producing poor., Cultivators in the
surplus states receive lower prices, hence lower incomes, They can
afford to spend less mwoney to hire rural labor, Other expenditures
vhich might result in income for landless are also limited, 1If
these poorer rural groups could be identified, they could still be
supplied food from the Fair Price Shops through extended coverage.
The higher prices for indigenous foodgrains generated by the urban
consumers should be treated as what they are - the value these
wealthier consumers place on a particular type of food, Basically,
the imported and indigenous wheats have comparable food values, If

20/ This is another area that badly needs empirical investigation.
The lack of reliable information on the marketing behavior of
cultivators (especially including storesge at the producer level)
poses & major unkmown for policy determination,
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welfare (i.e., food value) is an objective of policy, the non-
producing poor can be fed from government stocks without disrupting
the private market and introducing the sttendant inefficiencies,

The primary implication of the zones for agricultural development
is that it creates & patchwork of disconnected markets which can be
implemented and disassembled at will. The overall production advantages
which potentially result from regional specialization on the basis of
comparative advantage are seriously interrupted, Wheat prices ere
raised in & normally low-productivity state such as U.P, and depressed
in a high-productivity state such &8s Punjab compared to what might
be expected if there were n?__lfones. This appears to reward inefficiency
to the penalty of progz:ess.2 Furthermore, when zones apply only to
selected crops, the prices of unrestricted crops are raised (in surplus
wnes) relative to the zoned foodgrains resulting in acreage being
diverted to the temporarily more profitable crop. Black market
operations, whether carrled out or not, are certainly encouraged,
Finally, because zones have been used only during times of shortage,
there is expectation that they will be lifted or eltered eventually.
Government policy becomes an additional element of uncertainty which
benefits neither cultivetors, trader, or consumer in planning decisions.

The zones have not accomplished what they were intended to. accomplish
regarding procurement and distribution, When harvests are good, zones
will be a more obvious liability with regard to accelerating agricultural
productivity., The costs of this system in terms of budget, of ecornomic
inefficliency, and of government time and effort are very great, Free
private inter-state movement reinforced, rather than replaced, by
goverrment distribution is a more promising alternative. In the interests
of both inter-state harmony as well as sound long-term agricultural
development, zones should be lifted.22/ The buffer stock would then become
the primary policy focus to promote sgricultural production and.distribution,

21/At the level of foodgrain prices prevailing in 1966-67 this probebly
is not serious, For example, the market prices for wheat appear to
be amply high to provide incentives even in the Punjab, However,
these inter-state price discrepancies would be serious at less
favorable all-Indis levels,

22/The problems brought on by zones are recognized by the Government.
Both the Report of the Agricultural Prices Commission on Price Policy
for Kharif Cereals for 1967-68 Season and the statements of the Union
Food and Agriculture Minister, Jagjivan Ram, at the meeting of Chief
Ministers Conference of Food (September 26-27, 1967) acknowledged
arguments for the desirability for change.
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V. IS _THERE A GREEN REVOIUTIDN

Something fundemental and dynamic, with likely far-reaching
consequences, has been introduced into the Indian scene since 1965,
However, there have been previous periods, such as at the end of
the First Five Year Plan, when optimism was similarly widespread,
Are there grounds for believing that something new &nd permanent
has become active in the rural economy? We believe a case can
be made to indicate this is so.

This section is &an attempt to analyze the strengths and weaknesses
of this "Green Rewlution." It is a preliminary attempt; this topic
will occupy the significant portion of our efforts during the current
year,

A. The New Strate

1. Background

Food gelf-sufficiency has been the official objective of India
since the First Plan, During the early period, the approach was to
achieve increases by emphasizing institutions (i.e., Community
Development) and extensive agricultural practices (more acres tilled,
more under canal command areas)., Good rains led to increased production
which gave planners the lvpe that the right approach had been followed,
The Second Plan directed mre attention to the industrial sector while
continuing to emphasize extensive agricultural practices, This policy
contimued into the Third Plan period. Finally, the drought of 1965-66
preceded by four years (1960-61 through 1963-6,) of relatively stable
production focused attention on the lack of success of this approach,

The "New Strategy of Agricultural Development," as enunciated
in the Fourth Plan draft (originel) in 1965, marked a depsrture from
these previous efforts. Some productive parts of the program had
‘been building. The New Strategy attempted to put these separate
activity ereas into an integrated, comprehensive program,

The New Strategy focused on combining high yielding varieties
of seeds with a "package" of complementary inputs on selected water
assured acreages,
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The development of high yielding verleties of seeds was the
critical new element, '

The fundamentsl policy change was to concentrate inputs on
highest productivity ereas.

In addition, there were commitments to:

«+. make required inputs, perticulerly chemical fertiligzers,
available; assigning priority to scarce foreign exchange
when necessary;

«s. 8ctively encourage domestic and foreign investment in
fertilizer and other input areas;

sss implement an economic policy which was "producer oriented;®
evo Teorganize agricultural research into & coordinated program;
+«+ refocus extension activities; and

.+« Bupport a system of state agricultural universities which
wuld make scientific sctivity directed toward practical
spplication a permenent part of the Indian scene,

2. Coverage by area and crops

The strategy seeks to increase esach season the number of acres

under high ylelding varieties, By 1973-74 it is proposed to have

60 million acres under these varieties., The pattern of planning

is flexible allowing changes to be made from season to season as
experience provides additional guidelines with regard to the
responsiveness of local cultivators and the adaptability of varieties
to regionel conditions. Table 18 shows the tentative targets through
197374 with the corresponding accomplishments through kharif 1967-68,

Progress has varied by crop. Wheat provides the clearest example
of success, Mexican varieties have produceddouble the yields of local
varieties, These varieties respond to management techniques quite
simllar to tlose practised by Indian farmers., Research has already
provided new varieties with higher ylelds and better graincualities
of color and taste than the original varieties. Some potential
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Table 18

HYV Program - Targets and Achievements

(000 acres)

196667 1967-68 1968-69 1970-71 1973-74

Crop Target Coversge Target Coverage Target Target Target
Rice 3,254 2,142 6,158 54735 9,000 12,500 25,000
Med ze 910 513 1,616 833 2,150 4,000 5,000
Jowar 927 243 2,560 1,723 3,200 44000 8,000
Bajra 375 145 1,151 1,084 1,750 4,000 7,000
Wheat 1,593 1,278 by 562 6,681 6,500 8,000 15,000

7,080 4,321 16,233 16,056 22,600 32,500 60,000




D-56

UNCLASS IFTED

danger to these varieties may lie in the lomogeniety of germplasm
and the potential wvulnerability of the crop to attack by new strains
of rust. However, by and large during the early warning surveilance
carried out during 1967-68, the Mexican varieties demonstrated higher
resistance to rust than the local varieties,

Less spectacular, yet encouraging, progress has been made with
rice, Rice requires more complex management than other crops,
particularly with regard to water, ADT-27, a lower yielding tmt
short-duration dwerf variety developed in India,ls more easily
managed than most new rice varieties and has had wide acceptability
in Madras state,

Some problems have appeared, TN-1, & dry season crop in most
of southeast Asia was given to farmers during the wet (kharif)
setson which left it vulnerable to attack by becterial leaf bl‘l.ght.y
The solution to sow T™N=-1 during the winter and IR~8, a higher yielding
variety, during the summer should correct this problem, The new rice
varieties are generally more susceptible to gallfly and to stem-borer
than local varieties,

In sum, agronomic practices have lagged behind the plant breeding
wrk with rice, Even ackmowledging this, average yields are much
higher than for local-varieties and the problems are correctable with
continued research and experience. Such research is well along.
Promising crosses of dwarf materials with disease resistance, better
grain qualities, and higher yield potential should be available for
release in the next two to three years,

Generally success also has followed the introduction of high
yielding varieties of the other important cereal crope - bajra, jowar,
. ond, mafen  Hohrid haira and {cwar _which are nnrmally grown an marer

(
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in increasing acreage in the north., Maize is & newer crop in the
hilly aresas of south and is becoming repidly populear because it
requires less water than rice and has much higher ylelds than bajra
and jowar,

In sum, the potential iz quite favorable and the problems are
identifiable, Expansion of coverage up to the limits of irrigated
and rain-assured acreages at a fairly rapid rate appears to be
assured,

B. Inputs
The agricultural supply industry has grown rapidly (Table 19).

1. Fertiliger

Perhaps the most important of these inputs to the Green Revolution
at the present time is fertilizer,

Since 1965 the governmenit has encouraged investment in domestic
production eand supplemented domestle production with imports adequate
to cover demand, Imports both of raw material for fertilizer
production and of the finished product have been given a high priority.
Avallability of foreign exchange appears ito be the major question
with regard to the adequate aggregate supply of these materials,

Annex E, Fertilizer Requirements and Production, develope these
aggregate supply aspects in detail,

Distribution is the critical variable which will determine
vhether the cultivators get the nutrients at the time and place
required, Problems exist at all levels of distribution: unloading
of ships, shortages of rail wagons, bottlenecks at inter-gauge
transit pointe, storage, etc.

However, even if these problems are solved, weakness in
management at all levels of distribution is likely to remain a
constraint upon the efficiency of fertillizer movement for some
time, For example, in north-west India only 16% of the cooperative
retail outlets have full-time staff.# Few persons at any level in

3/ A fuller description of the fertilizer distribution system is to
be found in the market analysis report prepared for the Kandla
cooperative fertilizer project, 1968,
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Tablel9
Production of Inputs for Agriculture

Item - 1950-51 1955-56 1960-61
Fertiligers |
N (000 tons) 9 79 153
PO, (000 tons) 9 12

Aoricultural Inputs

Power driven pumps (000) 34 37 105
Diesel engines (000) 545 10 4342
Tractors {000) - - -

Irrigation

Tubewells (Number) 3,500 - 17,700
Ingsecticides (000 tons) - 6.7
¥Electricity (mil KWH) 703 - 832
¥Fuel 0il (value in cropes) Le5 - 1466

D-58

1967-68

381

206

140
78

1104

43,136
27 o4
1,730%

27.7%

Source: Planning Commission, Third Five Ymar Plan and Fourth Five Year Plan:
A Draft Outline for 1950-51 throggh 1960-61 data, 1969-68 data are

Mission estimates.

¥Production of electricity and crude oil is only for that share of total

output used in farming. Data in last column refer to 1965-66,
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the cooperative distribution system are trained in sales, retailing,
or marketing., Moreover cooperatives do not provide sales incentives
to their retail personnel either in the form of commission or
recognition, Although the cooperative system is coping with the
volumes it is moving at present, very great difficultles may be
encountered when twice or three times the present volume mves
through,

One important reform that is being carried out is to consolidate
the cooperatives into units which are large enough to be ecornomically
viable and afford full-time, trained staffe,

The GOI has also taken steps to 'commercialize! fertilizer
marketing, by allowing producers to sell some fertilizer directly
to whatever outlets are available &t a negotiated price, This
arrangement will allow producers to sell & large portion of their
production outside the public sector for a guaranteed period of
seven years, The states, however, have the exclusive right to
license retailers, In practice some states have refused to issue
these licenses (Punjab, Gujarat, Orissa snd Rajasthan), maintaining
the fertiliger retail monopoly held by the cooperatives, In
Uttar Pradesh, Madras, Andhra Pradesh, Mysore, Kerala, West Bengal
and Assam licenses have been issued liberally, This experience
underscores the limited power the GOI has in agricultural policy;
it can encourage policies but the final decision is up to the state,

2. Irrigation

While the Govermment of India has constructed irrigation
facilities for approximately 30,000,000 acres of land since
Independence, for the long-term it is realized that the amunt
of water that economically can be developed will be insufficient
to provide all the irrigation needed for full development of Indiats
land resource, Therefore, the GOI presently is emphasizing the
increased utilization of the supply which is being made available
by these new systems, is making more efficient use of the irrigation
water that presently is available, and actively is seeking new
sources of supply.

The intereaction of water with the other factors of production
is extremely important in making efficient use of other inputs
recommended for high ylelds, Modern water mansgement takes into
account the proper relationship between the water supply system,
the kind of crops, the soil type, methods of cropping, drainasge
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requirements, farm machinery, disease and pest control, fertillger,
climate, and related influences on food end fiber production.

Perhaps one of the clearept indications of the chenging priorities
is the incressed attentlon to minor irrigation., The government has
encouraged the private sector to produce pumpsets (diesel and electric),
It 18 providing drilling units to punch down new wells, It ie
encouraging commerciasl banks to move into long-term rural loan
activities necessary to help finance tubewell construction, Mst
important, it is fostering a very ambitious rural electrification
program..lt?

These efforts are showing resulte. By 1969 it is estimated
that 640,000 diesel and nearly a million electric powered pumpsets
will be in operation. This new avallability of water will act to
help farmers increase their use of fertiliger, double crop (as well
as combat water-logging and salinization), and greatly widens the
scope for better waiter management, Moreover, such sources of water
will lessen the farmers dependence upon the monsoon and act to
cushion its effects, moderating the swing effect on output which
has hitherto so afflicted Indian agriculture,

A cadre of skilled scientists and technologists, trained in
several] disciplines, must work as a team in diagnosing land and
water problems and prescribing corrective measures, Good planning
and application of programs require adequate informetion on the
resources available, research facilities t support the technical
program, and the development of trained organizations in the States
and Center to assist the cultivators in applying the improved methods.
Effective program sdministration requires a coordinated effort by
8ll Center and State agencies dealing with problems of agricultural
water,

3. EFlant tection

As increasing production changes the varieties under cultivation,
the ecological balance (in the short-run at least) will shift as to
provide ideal conditions for the growth of pests and diseases, The

4/In 1951 only 1.5% of Indian villages hed electric connections. By
1966-67 10% (61,000 out of 570,000) had been electrified., The
target for 1971 is 110,000 villages (about 20%). In one state,
Madras, over half the villages have electric power supplies. With
this availability the electrification of pumpsets is now proceeding
at an estimated rate of about 140,000 anmually, A measure of their
demand is that applications for electric connections are backlogged
six months,
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FAQ reports that with the RYV now in use in South East Asia and the
Far Eeast (IR-8, TN-1, etc.), pesticides have replaced or rival
fertilizers as the major input in value terms, This experience
suggeste that plant protection may become a priority input second
only to irrigation as the acreage under HYV increases,

The government appears to recognize the need for a plant
protection program and is making an effort to offset the threat
to the new crops by obtaining large quantities of protection
materials, The area treated with these materials has increased
greatly, from 16 million acres in 1961 t0 12, million acres in
1967-68, By 1971, it is loped to be able to treat over 200 million
acres anmially. It is orgenizing spraying units, developing an
aerial epray potential, encouraging the manufecture of hend
applicators, and treining personnel in methods of application,
An early warning surveilance system has been set to spot attacks
of pests and plant disesses.

4. Mechanization

Farmers are moving towards multiple cropping by taking advantage
of the opportunities offered to them by the new technology. Timely
and efficient tillage, culture and harvesting operations will require
larger energy inputs,

Recognizing lack of adequate energy on the farm &as a constraint,
the GOI in the Fourth Plan, is tsking steps fo rapidly increase the
pace of farm mechanization, Manufacturers are responding to the
widening market for power equipment and they are requesting
assistance t cope with the opportunities.

The demand for tractors is rising faster than supply. Tractor
production has risen from 1600 units in 1962 to about 11500 expected
in 1968, Demand for such equipment is reflected by the estimated
backlog of 20-30,000 orders, Tractors are not subsidized and their
production is left to the private sector (although a public sector
plant is under consideration). Government has actively encouraged
production levels to increase and 1s promoting mechanlzation where
farmers ere prepsred to pay for it..ﬁ/ .

5/ This represents & reversal from former policy which favored
bullock implements,
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The production of diesel engines and electriec motors have each
increased at the rate of approximately 20% per year since 1960,
Current annual production of irrigation pumps is estimated at
250,000 sets, Production of spray-motors for plant protection
equipment have increased to about 30,000 annually from none in 1964.
In the intensive wheat growing areas, more than 50% of the wheat
is threshed by machines, An estimated 10,000 threshers heve been
produced and sold from the wrkshops in Ludhiana district (Punjab).
The increesed demand for agricultural machinery throughout India
is stimulating investment and expansion of producing units,

As production of tractors, pump engines, implements and spraying
equipment increases, the need to improve sales and service facilities
as well as organize production facilities, and train management
becomes increasingly important.

5. Seeds

Sufficient supplies of hybrid seeds will be available to meet
HYV program targets if past trends continue, Seeds are being
produced by private firms and the National Seeds Corporation through
contracts with private growers, In 1967 kharif season there were
7,595 hybrid seed growers in 16 states and the Union Territory of
Delhi, The area of certified hybrid seeds (corn, sorghum and pearl
millets) grew from 1,618 acres in 1963-64 to 71,600 acres in 1967-68,
Hybrid seed production for kharif 1968 has been set at 101,921.70
acres, adequate for HYV targets,

The supply of hybrid seed does not appear to be & problem, but
certification, processing, storage, and distribution may become
bottlenecks, The lack of trained personnel, inadequate processing
equipment and storage facilities and limited marketing arrangements
for increasing quantities of seed may collectively thwart the timely
distribution of certified seed to producers, The states, hampered
by the lack of personnel and facilities and enabling legislation,
are responsible for seed production t achieve state targets and
for local enforcement of standerds and quality controls, Performance
of the states has been variable; shortfalls and inadequacies to date
have been covered generally by close, effective support of the
National Seeds Corporation; however, current and future production
requirements are likely to strain the N5C's capabilities. Much of
the seed will be distributed through the cooperative system where
the same problems will be encountered as for fertilizer.
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Research is proceeding aggressively on the development of high-
yielding synthetic varieties (of which the cultivator can grow his
own seed) in order to take the building pressure off the hybrid seed
producers,

C. Qutputs

The huge wheat arrivals from the 1967-68 harvest highlighted
marketing problems which will become more serious in the north unless
remedial action is taken., Some markets were overrun with wheat and
buginese was actually delayed or postponed until congestion was
cleared up, Labor was very short at this peak period of activity.
Strikes, &s much over work conditions as over wages, were & constant
- threat, The daily pay for common laborers in some busy markets
reached Rs,15-25, Transportation and storage shortages were great
_ problems with the result that large amounts of bagged wheat were
lef't uncovered awaiting remval. Even though the probability of
rain is low in May and June, the potential danger was great,

A different type of problem developed in Tanjore district in
the South., An intensive effort was made to increase the double-
cropped acreage by growing an extra crop of ADT-27, a slori~duration
dwarf rice, ADT-27 has no dormancy period; it matured during the
height of the winter monsoon. In order to dry the paddy to a suitable
misture level befort?’apoilage set in, 30 modern drying units had
to be erected.

Substantial progress 1s being made in marketing, Almost 1500
markets are regulated by government. Approximately 750 msrkets are
covered by full-time reporters. Approximately 5.5 million tons of
foodgrain storage capacity (hired plus leased space) exists in the
public sector and & muich larger volume is owned by the private.
trade, Rodent control is receiving much greater attention in an
effort to reduce storage losses.

Cutput marketing is not a serious problem at present, However,
under the projected rates of production growth, it could impose
serious problems in the next five years and thereafter, An eventual
system of bulk handling and all-India grading is inevitable, The
challenging questions are (a) when will a modernization of the
present system of bag handling and trader-grading become absolutely
necessary and (b) what will be the transition path for the change,

The Mission will carry out research in this area during the coming
year,
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D. Release of land for other Purposes
Several trends in the reallocation of land can be anticipated.

First, the intensity of multiple cropping is likely tc increase,
This trend will follow from the spreed of minor irrigation, the
improvement of water management practices, and the provision of other
inpute, including the development of more short duration crops,

Second, the cropping pattern itself may be expected to change,
Foodgrains, at the present time, are about 75% of the sown srea,
Yields of cereels are rising leading to increases in total supply
and falling per unit coste of productlion. However, the relative
income elasticity of demand for cereal foods is generally lower
than for other foods (88 might be expected for a staple) being
approximately 0.4 as compared to edible oils (.89), sugar (.9),
egge (1.5) and milk (1.60). At probable rates of income change
(discussed in Section III), we can expect to see more grain being
fed to animals, and land previously sown to grain, now shifting to
oilseeds, sugarcane, cotton, fruits, and vegetables (which sre
short-duration and can be double-cropped) and export crops.

Third, new crops such as suger beets in the north and soybeans
will become increasingly important. Plant breeding and production
research is already underway in these crops. Development of
processing in these two areas is & foreseeable bottleneck,

Lastly, the extent of use of land for fodder crops will depend
on which force moves faster - the deménd for power or the transition
to mechanization,

With a five per cent growth in foodgrain production, these land-
use chenges will occur gradually., With a faster growth rate the
changes will be forced more rapidly.,

E. Higher Investment Costs - Higher Profits

One of the effects of the green revolution will be the progressive
comnercialization of the farm sector, requiring farmers to purchase
quantities of costly inputs to be able to capture the benefits of the
HYV, Cost of production of the HYV is approximately double that of
local varieties with the increased expenditures going primarily for
fertilizer, plent protection, weter, and seeds, Investments in
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assured water supply, in leveled, well-shaped land, and in mechanigation
or adequate draft power will all have high payoffe.

Where the high yielding varieties have been successful, the
profits have been high., The example cited in Section IV of Iudhiana
vheat returning Rs.1000 net per acre per season is the clearest
example, Hybrid bajra and jowar are generally profitable even
under poor msnagement conditions.

The question may be raised, given the predominance of small
farmers in India, which groups of farmers are being most benefited
or most able to benefit from the opportunities afforded by the new
inputs? Two general points can be made in answer to this question,
Mrst, there is mothing lnherent in the new techmology which blases
it to larger holdings, Availability of water is a pre-requisite %
make full use of the new techmology. Larger farms, especially in
Punjeb, probably already have tubewells, However, the return on
water is probably high axg}gh to justi.fy e tubewell (or pumpset)
on smaller farms as well,” Furthermore, the large part of irrigated
land in India is served by tenks, dug wells, and canals which are
generally available to smeller holdings.

Second, even 1f larger holders do teke first advantage of the
new technology, the smaller holders will follow quickly after they
have seen the profitability. This is the besic gquestion of whether
inrovation and size-holding are correlated, The evidence is mixed;
but the period of experience is still very brief. In Punjab, 1t
appears to be the larger farmers who are moving most quickly to
use new inpute; whereas in Tanjore district (Madras), IADP studies
suggest that size of holding is not a significant factor explaining
rate of acceptance, In practice, the intensive district agricultural
programs are making consclous efforts to make the new technology
avajleble to small-holders,

On the winle, all farmers using thé new technology are probably
better off in terms of absolute income than before, How this
increase is distributed is not knmown. Larger farmers, because of

&/The usual sigze for a private tubewell in Punjeb is 0.5 cusecs to
a depth of about 100 ft, which can weter 15 acres., The investment
costs are approximately Rs,4000-6000 per well plus land shaping,
Very rough guesses gives a pay-off period of two to three years,
There is an opportunity to custom water to farmers who have no
private supply of weter, an additional source of income,
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their influence in cooperatives, may have more opportunities to
obtain and use the necessary inputs than do smaller farmers,

A question might be raised regarding agricultural laborers.
Agricultural weges are rising but probably not as much as the
incomes of the land-owners, Laborers went on strike hefore the
harvest in Tanjore and West Bengal; this has happened in previous
years,

It wuld be premature to generalize too greatly from these
events, but it seems safe to say that as incomes rise for some,
dissatisfaction will be stimulated in others. The technical
revolution presently underwey which enables the earning capacity
of the agricultural sector to increase (though not necessarily
equitably, inter-personally or inter-regionally) may well also
exacerbate and sharpen social differences which now exist. The
implications of these widening income differences - whether they
will unlease constructive or destructive forces - is difficult
to predict. Certainly India has had a history of sherply defined
and wide income and social differences from its beginning,

There is also little firm evidence &s to what is being done
with the increased incomes by farmers, Incomea have been depressed
for the past two years, It would be reasommble to assume that there
will be some move by consumers towards replenishment of basic
necessitlies, c¢clothing, farm equipment repaired, outstanding debts
serviced, Some income will likely go to ceremonial activities,

It seems plausible to expect food consumption and especlally for
superior foods - pulses, edible oils, dairy products - to increase,

No doubt part of the income (but an unkmown portion) will be put

back into the farm, Demand for such inputs as tubewells, fertilizers,
HYV seeds, machinery (including tractors) is very strong, Part of
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for machinery and pumping equipment) are vigorous.

This area will receive increased Mission attention during the
coming year.

F. Ecoromi¢c Policy Z/

There has been & marked shift 1n government economic policles
toward production incentives. This policy follows as a result of

2] Tamrvamin v 1dadon ara Adamiaaedt iv oroater Astadt? 4rn acerntdian TU
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the potential of the new techmology and of the increasing evidence
of the economlic responsiveness of agriculturists, .Several steps
remain 1o be taken toward assuring the maintenance of a suitable
economic environment to encoursge positive activity by farmers,
The GOI is moving in these directions on its own initiative,

1.

3.

b

5.

Center-State relations, a very basic problem, remains a
source of difficulties to an effective all-India
agricultural program,

The buffer stock, which promises to be the cornerstone of
future economic policy regarding agriculture, must be viewed
as an inter-related program of price supports, procurement,
and distribution with the objective of rhging forth price
stability and supporting a mutritional minimum by increasing
production and consumption,

There is 8 clear and present need for an appreciation of the
role of support prices (announced in advance of sowing) in
the production process and for development of a systematic
methodology for calculation of these prices which 1s directly
related to that production role,

Greater flexibility in the method of procurement, is needed,
particularly a greater use of open msrket purchases end
reduction of compulsory mill and producer levies,

There should be a clear mandate of procurement objectives

for the Food Corporation of India (FCI), end & strengthening

of the organization to enable it ot carry out these objectlves.
Two things give promise that this organization will be improved:

&, The production potential over the next few years make the
problems of not carrying out an effective price support
cum procurement program obvious, and the better supply-
demand balence alone ought to be made to make the
operations easier to carry out.

b. The GOI has given repeated asspurances that it places a
high priority on this program.

Planning for investment in storage and transportation
facilities to enable buffer stock operations to be
carried out is necessary.
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7. Foodgrain zones should be eventually eliminated,

Recent changes in economic policy are one of the most hopeful
signs in believing that confidence in the performance of the Green
Revolution is well-founded,

G. Research, Education and Extension

1. Research

With the exception of ADT-27, the major rice (N-1, IR-8, Tainan-3)
and wheat (Lerma Rojo, S-63, 5-6,) varieties initielly introduced which
have been the technical basis of the Green Revolution, heve been developed
abroad, This rapid infusion of techmology has been & boon to Indian
sgriculture and has brought with it many new opportunities for research.

An jimportant step to improve Indiats indigenous research cepacity
was taken in 1965 when all central research institutes and commodity
institutes were placed under the direction of the Indian Council of
Agricultural Resesrch (ICAR). The objective of the reorganization
was to reduce the duplication of effort between research institutes
and to maske it easier to focus research teward specific priority
targets. As & consequence the ICAR has assumed the role of wordinator
which finances and influences agricultural research all over Indie.
The ICAR has direct coordination of the all-India crop improvement
schemes which represent the main indigenous research thrust supporting
the Green Revolution,

The all-India coordinated crop projects are selected to obtain
improvements in yields which will have & rapid impact on production,
Such programs, managed under an ICAR-appointed coordinator, greatly
accelerate the pace of research wrk, Twenty-one coordinated projects
in crop improvement in addition to 31 more in agronomy, soil science,
agricultural engineering and animal sciences are proposed or underway.
Experimental work is carried out in all India states, All-India
ccordinated yield trials are conducted throughout the major crop
areas,

&

The strengths and weaknesses of the high yielding varieties were
discussed in the initial pages of this section. An impressive, though
young, research program is developing. One of the keys to the success

8/ One of the great advantages of the centralized research effort
has been the ability to gather quickly & rich germ plasm from all
over the wrld which can be distributed by the ICAR on all-Indis
basis,
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of the Green Rewlution in India is the development of contimwus
feedback and interaction among research planning (based on both
nationel goals and the kmown needs of farmers), ongoing research,
training of researchers and extension to the farmers of the fruits
of research., This type of relationship is growing in India although
much needs to be done to link the elements (government-research-
extension-the farmers) together so that information flows smoothly
both ways.

2. The Role of the Agricultural Universities

A growing proportion of the research effort is being assumed
by the developing agricultural universities of which eight are
presently functioning. A ninth (in Mahareshtra) is being organized
and the Education Committee (1966) has recommended that every state
have such an institute.

Agricultural universities represent an attempt to introduce
the land-grant philosophy intc Indian education providing linkage
between teaching, research and extension with appropriate influence
on public policy. By recrulting many of their students from farm
commnities, they lope to be able to bulld & contimuing relationship
with farmers, Their program is new but elready solid achievements
are being made, Some 7380 graduates came out of agricultural and
veterinary colleges in 1967-68, Of these almst two-thirds are
taking jobs in sgricultural universities, in agricultural research
stations, with government agricultural offices or with the extension
service, By the end of the Fourth Plan (1974) nearly 25,000 students
will graduate annually representing a growing infusion of human
capital to the sector, .

The agricultural universities perticipate in the all-India crop
development projects and in addition undertake research of their own
directed toward more specific local problems, Both Punjab and U.P.
universities have become very active research centers., The M.P.
university (Jabalpur), for example, has done important work into
multiple cropping of paddy. As yet only two schools - U,P. and Punjab -
have been able to work out a direct relationship with the extension
service, Such a relationship must be fostered so that 8 continuing
tw-wvay flow of information can operate between farmer, research and
extension,
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3. Extension

Until the coming of the Green Revolutlon the extension agents
did rot have much technology to extend, Now this limitation has
been removed.

The magnitude of the challenge facing the Indian extension
service is an ewesome one., A single villasge level wrker may
have to cover up to ten villages and up to 5000 farmers, He is
expected to simultaneously engage in community development projecte
and schemes to increase farm production,

The Intensive Agricultural Districts Program (IADP) was set up
in 1960, assisted by the Ford Foundation, to induce cultivators to
adopt & package of improved agricultural practices in order to bring
about & significant increase in yields per acre, This concept has
been adopted in extending the extension program into assured rainfall
areas under the High Yielding Verieties Program.

To make the extension service more effective its 60,000 block
level workers and nearly 50,000 other siaff members need to be
retrained in the new techrology. Not only the quallity but the size
of the service will have to be upgraded t allow individual workers
to become more effective, The service is hoping to recruit
increasingly among the agricultural university graduates, Training
in the future will stress production and technical skills (mechenization,
irrigation, cropping patterns).

The major thrust of the extension program, during the Fourth
Plan period, is to be through farmer training and education progreams
which will rely to an increasing extent on field demonstrations,
audio-visual aids, farm radio programs, and farmer treining courses.
The agricultural universities will play an increasingly importsnt role
in the transition, first through extension iraining and eventually
by taking a more active role, if mot overall direction in the extension
activity,

H, Credit

As the sgricultural revolution achieves momentum, farmers' demand
for credit will increase for two reasons, First, more inputs will be
needed, . Second, these inputs are costly and must be purchased with
cash, There is & marked increase in cost of production per acre of
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HYV over traditional variety crops accruing primerily from the much
larger use of fertilizer and plent protection materials. The extra
cost of production of HYV maize over local varieties was found to
be Rs.138 in one studied district, In two districts growing paddy
the incremental cost of production per acre wes Rs.213 in one and
Rs.139 in another. The same pattern was found in the case of bajra
where the increased cost was found to be Rs,&1 per acre,

Farmers find credit from several sources: non-institutional
(family, money-lenders, etc. 65%), credit cooperatives; which are
the most important institutional rural credit source (30%) and fronm
commercial banks and taccavi (5%). States where short-term credit
has been a problem are tinse states where the cooperatives are weak
(notably Assam, West Bengel, Bihar and Rajasthan), In several
states smaller farmers and tenants have been unable to obtain
coperative credit, 1Y Cooperative credit (which hés & rather low
maximum loan level per farmer) has been generally inadequate for
the larger farmers, Until recently the alternative institutional
source, the commerclsal banks, have been reluctant or disinterested
in entering the rural credit merket (which has been viewed officially
as the special perserve of the rural cooperatives).

Commercial banks have begun 1o extend long-term loans to finance
tube-well construetion., Now government is encouraging them to establish
branches in rural ereas and widen the scope of their activities, The
banks are responding and have begun to study the opportunities and
needs involved.1l/

As the demand for credit mounts, great pressures will be placed
on the cooperative credit system to distribute credit. The system
will have to re-exeamine iis efforts to extend cooperative membexship
(and take steps to expand this). The ceiling on credit for individual
farmers will either have to be raised or alternative sources developed,

9/Report on the High Yielding Varieties Progremme, Directorate of
Ecoromics and Statistics, New Delhi, June 1967, page 50-51,

10/This reflects one of the problems which exist at the village level
cooperative structure, Only cooperatives members can get cooperative
credit, Yet many fermers do not join the institution. The reeson is

rot well understood but appears to involve social (though not necesserily

caste) and political cleasvages within the village society such thet
one group does not or cannot Join & body dominated by anocther group.
Thie is one reason why plural credit sources are needed,

11/Formerly the state governments provided farm loans (taccavi) through
the Block Development Officer but this program is being curtailed
and will likely soon disappear,
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Commercial banks have siressed rather rigid collateral qualifications
for credit. These need to be reviewed, and efforts made to introduce
new ideas of credit worthiness (the crop loan idea is a step in this
direction). The need for larger and more effective credit institutions
is foreseen, If this is mot bullt-up,credit management could become

a real btottleneck to the Green Revolution,

I. Is There & Green Revolution?

It is the sum of this public and privete commitment - the obvious
strengths and the programs 1o overcome recognized weaknesses - that
is the Green Revolution in India,

To a very considerable degree the process seems irreversible,
Changes are occurring at the farm site, with farmers themselves
opting in increasing rumber for the new inputs., The industrial
capacity to produce inputs is being rapidly built-up. Great public
and rural expectations have been generated which will fortify the
government's commitment to continue the needed economic policies
for the foreseeable future. External pressures such as weather and
foreign exchange availability, which cannot be guessed at here, will
also play a role, There is little doubt but what many claims will
be made upon GOI resources from many quarters, The question: how
strong is the commitment and how long shall that commitment continue?

It is the opinlon of the Mission that the government, with the
experience of the drought still fresh,and encouraged by the substantial
productive response to its efforts, will continue its efforts to make
the revolution & permenent one,

For all these reasons we feel the Green Revolution represents
& fundamental and permanent change justifying optimism, This process
and the adjustments necessary to bring it about will occupy & large
portion of Mission research and evaluation during the coming yesr,
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VI. U,S, ASSISTANCE

In the preceding sections we have demonstrated that & 5 per cent
growth rate for foodgrains over the next several years could bring
India to foodgrain "self-gufficiency" by 1972-73. Moreover, such a
rate of growth is an achievable goal. The requirements, in terms
of supplies of high yielding, disease-resistance variety seeds;
fertilizers; pesticides; insecticides; irrigation and associated
machinery and equipment for efficient application and use of these
various inputs have been indicated., We have also suggested the
kinds of government policies and programs necessery to provide an
environment in which Indiets farmers can and will make the needed
ad justments in production. In this section we will discuss the
types of assistance USAID is now giving or might provide to help
India meet these growth goals,

USAID grant and loan programs should aim to: improve supply
and distribution of essential production inputs; help develop
institutions for agricultural research and education needed to
generate and diffuse advances in technology; and strengthen
organizations and mechanisms for implementing programs for
stabilizing foodgrain prices and supplies.

P.L. 480 will remain an important instrument of aid in the next
few years; first, to help meet the continuing average annual gaps
between consuption requirements and production and, secondly, to

help the GOI to build buffer stocks, which are crucial w implementation

of policies for stabilizing foodgrain prices and supplies, The GOI
will be under considerable political pressure to terminate these
inports a8 quickly as possible and may find it extremely difficult

to continue these imports in years of normal or better weether and
production., Certainly the U,S, will want to insure that such

importe do mot complicate the difficulties of maintaining agricultural
prices at adequate Incentive levels.

The Inputs Problems

The important production inputs relevant to a growth rate of
5 per cent heve been outlined above. There are problems unique to
each of these input areas and the nature of the U.S. assistance
differs sufficiently to make it useful t discuss each separately.
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1. Fertllizers

We need to contimie encouragement of & rapid build up of production
capacity for nitrogen and phosphatic fertilizers. Even with reasonably
good progress in this effort, the gap between needs and domestic production
of nitrogen will be more than one million tons per year for at least the
next three years., The gap for phosphatic fertilizers will continue to
widen and will probably be more than 500,000 tons by 1970-71. There
are now no prospects on the horizon for the development of indigenous
production of potash, Foreign exchange requirement for fertilizer
imports will continue at a high level for the next several years,

Ioans, on concessionsl terms, will be of major importance in helping
the GOI meet fertilizer requirements.

Existing organizations and facilities are generally inadequate
for distributing efficiently the rapidly expanding amcunts of
fertilizer used., The Mission is now providing technical assistance
to the fertilizer industry in developing more effective promotion
and distribution errangements, This program should be continued,
emphasizing development of capacity within the Fertiligzer Association
of India and the Fertilizer Corporation of India to assist their
member units in meeting farmers needs more efficiently. The Mission
should pursue its proposal for assistance to a refinsnce and loan
guarantee fund designed to help finance the distribution of fertilizer
and other inputs,

2. Plant Protection

The pesticide and insecticide industry is developling rapidly.
Internal production capacity is expanding quickly but basic materials
must still be imported on a large scale for local compounding, The
Mission should encourage and assist in further investment for internal
production ceapacity but meanwhile be prepared to help finance
substantial imports,

Aside from any stimulus USAID can give to expansion of supplies
of plant protection materials, the Mission can be of considerable
help in improving the distribution and use of these materials, The
Mission plans to provide & technical advisor to strengthen the program
et a national center for plant protection training, This will emphasize
organization of surveillance and warning systems to improve ability -
to respond quickly to plant disease outbreaks. USAID is also providing
plant protection specialists on the Agricultural Production teams
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assigned to several States, These speclalists will help develop more
effective arrangements for detecting and solving the plant disease
problems encountered with the new high yield varieties programs, The
Mission will also give technical assistance in developing effective
rodent control programs to diminieh losses to crops in the field as
well as in storage., The Mission has proposed a program for accelerating
development of storage facilitles and practices to reduce losses in
storage from rodents and other pests.

3. Seeds

High yielding seed varieties are basic to the strategy of expanding
foodgrain production through intensification, The seed industry needs
assistance at the development, production and distribution levels,
First, the capability of scientific talent and research institutions
to carry out an intensive coordinated crop improvement program needs
to be strengthened, The new seed varieties, which have formed the
backbone of the intensive production programs, have depended heavily
on foreign development. While high yielding varieties of maize, bajra,
and jowsr have been developed by Indian plant breeders in cooperation
with scientists from the Rockefeller Foundation, the wheat and rice
varieties were largely imported., Considerable work is now underway
for selectlon and breeding of wheat and rice varieties better adapted
to local conditions and with greater disease resistance, These crop
development programs need to be strengthened and accelerated to provide
a steady, dependable flow of new plant materiasls thet will sustain
high yield potentials,

USAIDts program for development of Agricultural Universities is
one major effort through which the essential research institutions
for advanced practical varietal improvement work will be fostered.
This program will be discussed more fully below., The Mission will
give special support to three major cropss rice, the pulses and
soybeans,

The Indian Council of Agricultural Research has only recently
organized & coordinated all-India project for rice improvement to
vwhich USAID, through & contract with the International Rice Research
Institute, and in cooperation with the Rockefeller Foundation, will
give substantial technicel and financlel support. This support will
include the advisory services of four full-time internationel rice
experts, several shoré-term consultants, and a participant training
progranm for India staff at the outstanding research and development
institutions of the region.
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The pulse crops, which utilize about one-fifth of the acreage
devoted to foodgrains and are an importent source of protein in the
Indian diet, have until recently, been very much neglected, AID/W,
through a PASA with USDA/ARS, has initiated a major research effort
to develop the pulse crops. This is now being supported by an all-
India coordinated pulse research project., This work should lead to
development of pulse varieties and cultivaetion practices that will
substantially enhance the yield and profitebility of these crops,

Soybean acreage in India is now very small but this crop offers
tremendous opportunities for increasing the supply of edible oils and
high quality vegetable protein. There is now conslderable interest
in soybean in India, Commercial firms are pressing for expansion of
supplies, particularly the antibiotics industry and more recently
firms interested in development of high nutrition foods, T meet
these expanding demands, the GOI imported 40 tons of seed for multi-
plication this year and is encouraging further research to develop
improved verieties adapted for different areas of India, The
University of Illinois has developed a comprehensive program of
research on soybean in collaboration with the two Agricultural
Universities it assists under the Agricultural Universities Develop-
ment Project. This work has already identified well adapted varieties
sultable for introduction and determined suitable cultivation and
fertility prectices for this crop at locations in Madhya Pradesh and
Uttar Pradesh, ICAR has now set up & coordinated All-India develop-
ment program for soybean to which this activity is closely linked.

The production and distribution phases of the seed industry
also need considerable strengthening, The National Seeds Corporation
established in 1964/ is the principal GOI agency for promoting a
reliable seed production and distribution system and works closely
with State Governments and the private seed trade in developing
facilities for production, processing and distribution of quality
seeds, The National Seeds Act enacted in 1967 provides the
necessary legislation for seed certification and quality control.
The National Seeds Corporation is working with the States in developing
the necessary State administration machinery for implementation of thisi
Act. USAID has been invited to assist the National Seeds Corporation
in cearrying out its functions., A team of six seeds specialists are
being provided under a contract with Mississippi State University
for this purpose, We expect this team to assist the NSC in encoursging
greater participation on & responsible basis by the private sector
in seed production and distribution,
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The Mission has encouraged major American seed producers to
invest in the Indian seed industry. Upto mow the results have not
been impressive but several American producers are now indicating
interest in collaboration and one firm is now engaged in a fairly
large hybrid seed production enterprise with Cooley loan assistance,
The Mission feels that expanded investment and participation by
American seed producers ocould make 8 very importent contribution to
development of & healthy, reliable seed industry in India, The
proposed USAID assistance to & refinance and gusrantee fund for
input producers and distributors will be of great importance to
the seed industry.

4. Farm Machinery Power and Equipment

Mechanization is an important element in intensification of
Indian agriculture, There are high pay-offs to timeliness and
precision in many operations that require new types of implements
and often additional power, There is need not only for additional
power supplies but for new designs of equipment and machinery for
use with conventional power units as well as adaepting to the
requirements of intensive production systems,

The Mission will assist the GOI in studying power and machinery
requirements, testing and evaluating various types of equipment
available and adapting equipment to particuler crops and field
conditions, Specialists assigned to the Agricultural Production
teams are becoming engaged in this process in connection with the
high yield varleties programs in the States in which they work. One
specialist assigned to Delhi meanwhile, working closely with the
Farm Mechanization Unit in the Ministry of Food and Agriculture, is
providing advice on power and machinery imports and mamfacture
and provides guidance to prospective foreign marufacturers interested
in investing in this industry., He is also helping to develop
effective and viable arrangements for joint use or custom hiring
of certain types of farm equipment in order to make their use on
small farms ecoromical,

5. Water

The strategy for increasing foodgrain production concentrates
on irrigated land or land with an assured water supply. It emphasigzes
efficient use of irrigation facilities and expansion of iririgation
primarily through short-gestation, minor irrigation systems. USAID
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is providing technical assistance in developing better organization
at the Center for investigating and evaluating land and water
resources and planning for optimal development use. The Mission is
also assisting selected States in planning and implementing, on &
pilot basis, improved land and water management techniques and
organigzation appropriate for major areas heving particular types

of water management problems, These pilot demonstration areas also
serve as facilities for training large number of Indian technicians
at all levels, This program, which is being carried out through

a PASA with USDA, aims at helping to develop Indian agencies
competent to plan and carry out programs for efficient development
and utilization of soll and water resources. A joint Indo-USAID
study is being organized with the Ministry of Food and Agriculture,
the Ministry of Irrigation and Power, and the Planning Commission
cooperating. The objective of this study is to strengthen the
factual and analytical basis for policy and operational decisions
for more efficient use of land and water resources in Agricultural
Production.

USAID is helping to establish pilot rural cooperative electricity
distribution systems as a means for accelerating the development of
electric power facilities in rural sreas, particularly those having
high potential for pump irrigation. Technical assistance will be
provided through & contract with the National Rural Electric
Cooperative Association of the U,S. The Mission has proposed use
of U.S. Uses Rupees as a contribution to a Central GOI fund for -
financing the rural electric cooperatives,

B. Agricultural Credit

The sharp increase in use of all agricultural inputs will greatly
increase the need for agricultural credit, Cooperatives which are
now the major source of institutional credit for agriculture provide
about 30 per cent of the credit., While efforts are being made to
strengthen the cooperatives credit system, much of the increase in
credit will need to come through commercial banks and other credit
institutions, USAID is responding to recent initiatives by the
commercial banks to develop rural credit programs. The Mission
is helping to sponsor & seminar for commercial bankers on the
subject and will provide short~term consultants to assist the
commercial banks in this undertaking, The Mission has proposed,
and the GOI accepted in principle, using U.S. Uses Rupees to help
fund four important credit activities, including & refinance and
guarantee fund for fertilizers, seeds and other inputs, district
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agricultural development corporations, a rural electric cooperative
fund, and assistance to the land Development Banks Union for
additional funding for long-term credit.

C. Agricultural Education, Research and Extension

To sustain a high rate of growth in agriculture India will need
to expand its supply of manpower trained in agricultural sciences
and develop further its institutions for agricultural research and
extension education. The agricultural universities are the most
promising institutions for providing quality education to the large
numbers of technical people needed for agricultural research,
development, and administration, These institutions also can be
looked to for undertaking the research needed for evolving better
adapted, high-yielding varieties resistant 1o diseamses &and improved
associated cultural and fertility practices and production materials
needed for continued improvement in production practices. These
agricultural universities are also expected to develop and carry
out programs for extending knowledge about improved agricultural
practices to farmers, This activity should extend beyond plent
breeding and production practices to encompass the multitude of
socio-economic problems associated with expanding agricultural
production such &8s marketing and related distribution, credit, and
income problems,

USAID 1s now supporting agricultural universities in eight
Indian States through contracts with six American state universities,
These programs need to be continued and expanded into other States,
In some cases considerable change in the nature of the assistance
will be appropriate. Each State needs a strong state-wide agri-
cultural university effectively integrating agricultural education
and research, focused on the problems of adapting and introducing
mdern techmology in these areas, Assistance should include
technicel advisors to help develop various aspects of a comprehensive
program of teaching, research and extension and participant training
to provide advanced degrees to selected staff members,

At some of these institutions, future programs should emphasize
development of "Centers of Excellence" in one or more special fields,
providing India with staff and facilities for the high quality
advanced training heretofore available only by going abroad, The
Misslon has recently arranged for a team from the University of
California to explore the possibilities of developing such & center
at one or more of the agricultural universities for advanced training
and research in soil and water management.
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Over the past 15 years Indis has built up a sizeable agricultural
extension apparatus, including a hierarchy of steffs directed by a
depertment of agriculture at the State level supporting and supervising
field staffs at the district, block and village levels. A major
weakness has been the inadequate backstopping of the field staff by
competent research institutions and lack of communication of field
problems to research agencies, Varieties and practices have been
recommended on & generalized basis, taking inadequate account of
soil, water, and other environment variations,

In 1966-67 the Mission began its Agricultural Production Program
designed to develop and strengthen links between State research
institutions and the agricultural field steff responsible for agri-
cultural production programs. Under this program, specialists in
major diseiplines involved in crop production are working closely
with counterparts in the agricultural universities or research
institutions and in the Departments of Agriculture, helping to
identify problems encountered in introducing intensive production
programs and helping to find solutions and get these incorporated
immediately into field extension programs, 1In the process, these .
teams are helping to institutionalize a pattern of cooperation among
the research and development agencies involved that will serve the
needs of the State more effectively. This process needs to contirue
and to be extended into additional States,

D, Production Incentives and Price Stability

The experiences of recent years give evidence th&t income incen-
tives are important in inducing farmer adoption of improved technology.
The GOI has established the basic institutions for implementing a
food price policy with twin objectives of stabilizing food supplies
and prices for consumers and providing & minimum incentive price for
producers, USAID has provided technical assistance through a PASA
with USDA to the Food Corporation of India (FCI), which has the mejor
technical responsibility for implementing policy laid down by the
Ministry of Food and Agriculture, The FCI does mot yet have the
capability to mansge food supplies to meet the policy objectives,
Technical assistence should be provided to help develop appropriate
market intelligence systems and control procedures, Buffer stocks
will be an important element in stabilizing food grain prices and
supplies, U.S, supplies of grain under P.L. 480 will be of great
assistance to the GOI in building up such stocks in the next few
years.,
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The rate of growth in different States and in different districts
within each State show a great amunt of varisbility. The Mission is
carrying out & joint program of research with the Director of Ecoromics
and Statistics in the Ministry of Food end Agriculture which draws on
a wealth of existing data on agricultural production to get & better
understanding of the factors contributing to or hindering growth in
productivity. This activity, aside from providing the Mission and
the GOI insights into the causes of differential rates of growth,
is helping to develop competency within the Ministry to make better
use of available data in analysis that sre useful for making policies
and planning development.

E. Concluding Comments

The foregoing describes what appear now to be appropriate types
of assistance for the next two or three years, The Mission is under-
taking & study of the long-term prospects in Indian agriculture to
give a more solid basis for proposing new lines of activity. In the
last few years our program has focused quite narrowly on increasing
foodgrain production., Very tentative projections suggest that in
the future there will be & need to give more emphasis to other aspects
of agriculture, With more ample supplies of foodgrain, greater
attention should probably be given t improving the mutritional
balances by emphasizing high protein crops, protective foods, and
livestock products,

High income elasticities for milk, eggs, frults and vegetables
suggest that these products will teke on much greater importance in
the Indian diet. This may lead to important shifts in production,
with implications regerding the requirements for marketing, processing,
preserving, and distributing much larger quentities of these products.
There are likely to be important problems emerging out of the inter-
personnel and inter-regional income disparities accompanying agri-
culturel growth, Perhaps some of these problems will alter our
priorities in designing assistance program for later years, Ve
hope that the studies being carried out this year, projecting the
likely chenges in Indian agriculture, will provide & firm basis
for moving into new types of activities.
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I. Introduciion

India's most urgent and immediate need is to grow more food,
There is still a substantial gap between domestic production and
consumption of foodgrains, which comprise the bulk of food for most
of the population, The Government of India (GOIL) is trying to close
the gap. In 1965 it adopted a dynamic new strategy for agriculture:
to bring about a rapid increase in foodgrain production by combining
the use of high-ylelding and fast-growing varities of crops with
greatly intensified use of other agricultural inputs, particularly
fertilizer.

The Mission estimates that by the epplication of the high-yielding
varities program in suitable areas and continued gredual improvement
of farm practices and inputs in other areas planted to foodgrains,
production will Increase at an snnual rate of at least 5 percent
beginning in 1968, The 1967-68 crop substantially exceeded a base
estimate of 93 million tons, and a growth rate of 5 percent per year
would mean total foodgrain production of about 108 million tons in
1970-71. Although domestic output at this level would not eliminate
foodgrain import requirements, it would reduce them substantially; and
a sustained growth rate of 5 percent per year would accomplish the
objective of gelf-sufficiency in foodgrains by the mid-~1970s,

A rapid increase in the use of fertilizers will be needed to obtain
optimum results from the high-yielding varieties program, increase the
yield from traditional crop varieties and raise the output of cash crops.;/
The use of large quantities of fertilizer, even if muech of it must be
imported, is essential if India is to reduce its present dependence on
imported foodgrains. The application of one additionsl ton of fertilizer
nutrient will yield at least 9 tons of additional foodgrains from
traditional seeds or irrigated or rain-assured lands, E?d an average of
over 13 tons from the high-yielding varieties of seed.& Imports of $100
worth of fertilizer in the form of urea (45 percent nitrogen, c¢.i.f. cost
$90 per ton) will provide 0,50 itons of nitrogen nutrient., The additional
yield from this fertilizer will be about 4.5 tons of foodgrains, which
will save $360 of foodgrain imports at $80 c¢,i.f, per ton., The foodgrain
grown from this ton of urea will be sufficient to feed about 27 people
for a year.

1/ It is expected that of the total available supply of fertilizer 75
percent will be applied to foodgreins and 25 percent to cash crops.

2/ See the Food Production Ammex to this Program Memorandum.
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The foreign exchange required to pay for imported fertilizer must
be diverted from other urgent needs of the Indian economy. Fertilizer
manufactured in India in large-scele plants based on modern technology,
such as the Trambay expansion, will be competitive with imports from
plants constructed elsewhere in the world, and domestic production
of fertilizer to replace imports offers significant opportunities to
save foreign exchange,

The GOI is trying to increase domestic production of fertilizer
by construction of public sector plants and by grants of special
concessions to investors in privaie sector plants. It has seven major
government-cwned plants in operation, five under comstruction and two
in the plamning stage. Private sector plants now in operstion include
two large units - Coromandel and Gujarat State Fertilizer and a large
number (30 - 40) of small units. In addition, as a result of major policy
changes made by the GOI to encourage private foreign investment in
fertilizer projects, two foreign companies (one U.S. and one British)
are participating in the ownership and management of large fertilizer
plents now under construction, and six other foreign f{irms are involved
in fertiliger projects which have been issued letters of intent.

While India is building up its domestic fertilizer production, it
is also giving top priority in its foreign exchange allocations to import
of sufficient fertilizer to meet its ambitious demand targets. AID non-
project loans are financing a major part of these fertilizer imports.

Attachment I-l1 provides a tabular summary of the overall Indian
fertilizer program, giving requirements, estimated fertilizer production,
and import targets (in both tons and dollars), for the three major types
of fertilizer nutrients.

1/ For example, Trombay projects the sales priee of urea from the expanded
plant at $77.33 per ton. The FOB prive of urea in the U.S. is about
$75 per ton and freight charges would add approximately $20.00 per ton
10 the cost of urea shipped {from the U.S. to India,
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II. Production

in an e I i

Production of fertilizer in Indie during the past fiscal year
was disappointing. Last year's PM projected menufacture of 581,000 MT
of N: actual production was 366,000 MT.* By plant, only Nangal,
Rourkela and Baroda reached or exceeded expectations,

Major problems were raw material shortages (Alwaye - sulfur;
Sindri - gypsum), strikes (Sindri, Rourkela and Neyvell), mechanical
difficulties (everywhere and by far the biggest problem), unreliable
power (Alwaye and Vizag) and unexpected developments (Alwaye - salinity
in the Periyer River). The government -~ all but two of the plants are
public sector -- made strenuous efforis to eliminate the difficulties.
It dispatched technical evaluation teams to each plant encountering
serious mechanical problems; it alleges (and Mission knowledge of behavior
at Trombay confirmms) that the companies reacied expeditiously to technical
recommendations; and it made foreign exchange available immediately in
each instance in which it was required.

The record of the first quarter of the current year is more
encouraging., All plants except Sindri produced more fertilizer than
in the equivalent quarter of the previous year: N production inereased
by 38,000 MT (55%). Nevertheless, extrapolation of the quarter's
production to a yearly basisw¥indicates manufacture of only 431,000 MI'
of N while the Mission has estimated production of 590,000 MT and the
GOL projects 650,000 MT.#* However, the elimination of major consiraints
at several plants (a new power source for Coromandel, sulphuric acid to
replace poor quality gypsum at Sindri, solutions to most rumning-in
problems at Neyveli) plus two additional units due on siream in the
middie of the year (Namrup and gasification capacity at Rourkela) make
production in the range of the Missicon estimate possible,¥¥ex

* A minor part of the difference is due to Mission overestimate of
realizable plant cepacity, especially in the case of Sindri.

**  Dangerocus because many plants conducted mejor annuel overhauls in
April,

#x% Mission estimates of N preduction are close to IBRD projections
(IND 68-13, Table 3). The Bank projects 580,000 MT for this year,
is 2% below the Mission for 1969/70 and marginally above for the
three years following.

¥ This discussion and that which follows has concentrated on N, The
1967-68 P05 record is similar: production of 181,000 MI where
266,000 MT' was predicted (a 32% shortfall)}, Indigenous production
of phogphatic fertilizer is not nearly as important to India since
adequate, even more than adequate, stocks are on hand and the foreign
exchange savings in manufacturing such fertilizers within the country
tend to be marginael., See section 7.2l of the Trombay loan paper.
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Twleve new or expanded plants are under construction. The
construction record is excellent, With. the possible exception of
Madras and Barauni, all major planis are on or ahead of schedule.

The DCM plant at Kota expects to start-up in October 1968, months
ahead of original expectations: its construction time of 19 months
would be good in the U.S, Delay occasioned by the controversy over
Madras' boiler may not significantly delay plant commissioning for
alternate, temporary (and expensive) sources of steam may be available.

Iong-term prospects

Attactment II-1 estimates Indian fertilizer production through
1974-75 from plants in operation, under construction or sanctioned by
the govermment, Comparison of such esiimates to consumption targets
is of limited value beyond 1971-72, Consumption estimates more than
three years in advance based on such a high compound growth rate are
problematic and an important proportion of production after that date
may come from plants not yet licensed by the govermment and not ineluded
in the Mission projections.* In the interim, N production is expected o
fall short of requirements by significantly more than 1/2 million MT each
year,

The government's attempts to create significant private sector
N production will have an important effect by 1970-71 during which the
private sector should produce 508,000 MT of N or 39% of the country's
total production. Those private sector plants will then possess 47% of
Indian N producing capacity: 31% is now in the private sector,

During the past year the govermment's private sector efforts have .
had mixed results. Two projects have been dropped, Phillips withdrew
from Heldia either because of dissatisfaction with govermnment behavior
at their jointly owned Cochin refinery or because better cpportunities
became avallable outside of India, Rohm and Haas and the Modis
relinquished the Delhi site predominantly beceuse of the disadvantages
of an inland location and a short supply of management in their organizations,
Early expansion of Coromandel appeared a possibility and then receded as a
congequence of unfortunate production levels caused by frequent power
fluctuations,®*

* E,G,, Burmah-Shell's 1000 MI/D ammonia plant and Occidental's proposed
production of 300,000 MT of N per year by early 1973, Moreover, the
projections do not include any public sector plants in the planning
stage except Trombay and the Sindrli rationalization scheme,

*% Cured, Coromandel hopes. June was the first month the plant operated
at better than its cash breakeven point.
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The Tata-Allied proposal, first made to the government in mid-1967,
has unfortunately become a cause celebre. After the govermment persuaded
Allied to reduce the price of ammonia it would supply to the plant, the
project was approved by the Secretaries' Commitiee in January 1968.
Since then it has run a gemut of Cabinet and Plamming Commission reserva-
tions about its foreign exchange costs, location, teshnology, phasing end
financing., Much of the delay has been caused by the conjunction of the
projects veried and staggered scope with Planning Commission consideration
of the constituents of the Fourth Plan. The Mission sheres at least one
of the govermment's major concerns: that the high foreign exchange savings
portions of the project are unreasonably postponed while the Tata's
gradually break into the fertilizer business with products manufactured
from intermediate materials. In eny event, the government gppearg willing
to approve the project if the sponsors will agree to curtail the period
of ammonie imports, permit greater government equity participation via
the IDB or IFC, put more equity in themselves and will accept public,
rather than privately developed, port facilities at Okha. Such adjustments
are probably acceptable to Tata-Allied,

Evaluation of Indian efforts to attract private investors and
responses to those efforts indicate two conclusions., First, the context ——
the combination of govermment attitudes and procedures, site locations,
market potential, local partners, available financing and the opportunity
to use fertilizer projects as entrees to ettractive crude, ammonia and
phosphoric acid supply contracis -- is attractive enough to interest a
reasonable number of prospective investors -- seven collaborations
involving major Western fertilizer producers have socught industrial
licenses since January 1, 1967 and four had received licenses prior to
that date. The Indien situation is alsc atiractive enough to maintain
the commitment of a high proportion of those investors once ihey have
decided to apply for a license, Of the eleven propositions, nine continue
active: one is in operation, two are under construction, three are
campleting engineering or financial arrangements and three are still
negotiating with the government,

At the same time, it is now apparent that prior estimates of the
time which it is reasonable to expect will be consumed between application
to the government and begimming of construction, even if conservative,
have not been conservative enough Different factors obviously affect

different projects, To varying degrees however, implementation of most
projects is conditioned by ‘two sets of difficult’considerations: Indian

economi.c and politicel sensitiv1t1es on the one hand and, on the other,

the wide range of project raw materiasls, processes, products and locatlons
which the private investor must sort through before committing itself to

the $60-100 million investmenti required by & modern, Indian fertilizer plant,

The Govermment of India has a legitimate interest in most dimensions
of most feriilizer projects., It must provide the foreign exchange to
service loans, pay profits and procure raw materials and spare parts,

It must locate and time-phase new refineries and public sector plants,
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It must administer systems designed to insure that plant equipment

which can be procured in India will be procured in India, It must be

in e position to take meximum adventage of bilaterel trading agreements,
It must worry about the fiscal consequences of financing plans and the
econamic consequences of private size and process decisions, It must
worry about the concentration of private economic power and its own
relationship to the states, And it must do all of this in a manner which
in its concept will make it least vulnerable to political accountability,
in and outside of parliament,

The Government of India is frequently faulted for producing un-
conscionable delays in project implementation while it pursues optimum
solutions at the expense of production lost and foreign exchange squandered.
Crities say that Allied and Burmeh-Shell, if authorized to go ahead with
their {to the Indians) imperfect projects when first they applied, would
heve more than paid for their imperfections by the time sliced from
argumentation and negotiation, But it is probably unrealistic to expect
a popularly elected, dogmatically divided, parliementarily responsible,
far from secure federal government to act other than it does on issues in
a plamned econamy which are as "hot politics"# as fertilizer is in Indla. wx

This intergovermmental heggling takes time, The Secretaries' Cammittee
was organized to save same of that time. And it has done so in run of the
mine cases. Any reputable applicant which wishes to build a naphtha based,
600 TE/D emmonia plant and appropriate urea facilities at an appropriate
seaport,has a middle-sized Indien business house as a partner and asks for
no unusual government concessions, will be cleered by the Secretaries
without Cabinet reference and in short order., But where project proposals
have economic or political consequences beyond their own immediate
dimensions, the Secretaries will not act for the Planning Commission nor
as Ministers or Cabinet, And at those levels decisions take time -- every-
where,

These factors from the Indian side become interlocked, and exacerbated,

by the wide range of alternatives open to, even forced on, serious
prospective private investors., The Kaiser-Birla situation is an example,
Hindalco, of which they are the major shareholders, requested and received
a letter of intent for a standard-size ammonis/urea complex at Mirzapur,
near the aluminum plant, Presumably the site was chosen to conserve
management and because 1t was on the Barauni pipeline and near a relatively
unexploited market in U.P. and Bihar., The process and size were the same
as the Birla's Goa proposal. Then Kaiser prepared a feasibility gtudy
which concludes that market development with urea alone would be a mistake,
that ammonia can be imported to India on terms at least as econamic as

its manufacture in the country afid that transport considerations militate

% A, Mehta to J. Lewis,

*% Footnote classified,
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in favor of very high analysis fertilizers in the 36:36:0 range, From

e simple naphtha-ammonia-urea project Kaiser's plans now incorporate

two seaport plants converting ammonie and phosphoric and superphosphoric
acid into DAP (18:46:0) and emmonium polyphosphate (15:60:0), shipping

it to plants at either end of the Gangetic plain where it will be converted
with purchased urea into 28:28:0 and 36:36:0 and sold fram the Punjab to
West Bengal, Sometime later, the requisite urea will be produced at the
inland locations rather than purchased. This plan may make excellent
senge, It is certainly bold for UAP of the concentration proposed is
nowhere, and has never been, commercially produced, But the first point

is that it took Kaiser a long time after receipt of the letter of intent

to come up with the proposal, And the second point is that the complexity
of the proposal, coupled with its high and continuing foreign exchange
costs, will invoke the kind of governmenti consideration to which Allied-Tata
hasg been subjected and by which it has been delayed.

Consideration of such projects will, almost inevitably, improve.
Much of the ground covered by the govermment in Allied-Tata will not
necessarily be restudied or reargued in consideration of Kaiser-Birla,
Some of the econamics may become less obscure. But the lesson to be
learned is that AID, as well as GOI, planning should provide healthy
marging between fertilizer plant proposals and fertilizer plants.
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111, Imports
A, IJTerms of Reference

Analysis of data on the Indian fertilizer situation can be
extremely confusing., A word like "demand" can be used to mean several
different things. Similarly the year 1968/69 can mean a number of
different things, depending on context and on who is using the term,
In analysis of fertilizer demand, production and imports, the Mission
has found it convenient to use the following definiticns:

1. Time Periods:

For purposes of fertilizer imports, the year 1968/69 can
mean & number of different time periods, depending on whether one is
talking ebout a tendering year, an ordering year, an arrivals year, a
distribution year, etc. AlL of these different '"1968/69s" are tied
together by the central principle that, at least in theory, they rafer
to fertilizer to be used during the crop year 1968/69, which extends from
July 1968 to June 1969, and represent the time periods required to under-
take the steps, such as tendering, etec., to get the fertilizer o the
farmer for use during the crop year. Attachment III-1 is a chart which
shows the time periods involved in the various steps in the procurement
of fertilizer from the U.S,

As Attachment I1I-3 shows, it 1s usual to allow about a
three month lag between production or import of fertilizer and its
actual use (consumption), However, in fact roughly two-thirds of total
fertilizer requirements for a crop year must be available to the farmer
by the time the reins begin in July, the first month of the crop year.
Thus, if one is trying to estimate actual consumption of fertilizer
(for purposes of estimating the resuliing agricultural production), then
it is more useful to count only that fertilizer produced or imported
{landed) in the twelve months ending in October as available for the
erop year beginning the preceding June., This would give an eight month
lead time rather than ithree months between availability and consumption,

2. Definitions and Relationships:

a, Consumption = Distribution from factory or
Crop year 68/69 port in IFY 68/69, adjusted
for changes in inventory in

the distribution system.

Digtribution, which can be measured reasonably accurately
and consistently over time, is used as a substitute for consumption, since
no reliable data are available on actual consumption. However, distribution
is not the seame as consumption for purposes of the technologically based
estimates of fertilizer requirements given in the agriculture section of this
Program Memorandum, For that purpose, to attain a consumption target of



E-9

about 2 million tons of all types of fertilizer nutrients in 1968/69,
actual distribution would have to bhe a few hundred thousand tons over

2 million to allow for the time lag losses between distribution and
consumptiion and for inec ease% inventory requirements in the distribution
system (since scme sta e good data on inventories at the retall
level and thus include such inventories in their distribution estimates).

b. Imports 1968/69 = Orders placed in ordering
year 1968/69.

For purposes of convenience and consistency, the Mission
and the GOL use the term, "Imports 1968/69," to mean actual or plamnned
orders for crop year 1968/69 (see Attachment III-1), since by this method
we can get fairly precise readings on imports in 1968/69 fairly soon afier
the beginning of IFY 1968/69. Use of the orders placed concept also
focuses attention on the area where the GOI and the Mission can do the
most to affect imports. For example, the GOI ordered 963,000 metric tons
of nitrogen in the ordering year 1967/68, but due to lack of availability
of ships from the U.S. actuel arrivals of fertilizer in India in IFY 1967/68
were only 859,000 MI. From the point of view of evaeluating GOI performance,
the 963,000 MT figure is probably more relevant than 859,000 MT. (Actual
arrivals in the 12 months ending with April 1968 were 961,000 MT).

¢, Distribution = Import Arrivels + Production +

IFY 1968/69 IFY 68/69 IFY 68/69
Inventory = Inventory
March 31, 68 March 31, 69.

Distribution, which we use as a substitute for consumption,
is computed by taking sctusl import arrivals during IFY 1968/69 (which will
be a slightly different number from arrivals resulting from orders placed
in ordering year 1968/69; actually, eilther number could be used so long as
it was used consistently from year to year), adding domestic production
during the IFY and then adjusting for the change in inventories at all
levels during the IFY, This gives the best available estimate of fertilizer
actually delivered to the farmer,

d. Additional Availability = Imports + Production
1968/69 1968/69 IFY 1968/69

The additional supply of fertilizer for distribution in
IFY 1968/69 and use in crop year 1968/69 is defined as orders placed for
imports in ordering year 1968/69, plus production during the IFY. However,
it should be remembered that for purposes of estimating actual farmer
consumption in a given crop year, equation "d" overstates the supply
available to the farmer, since it is based on e three month lead time
between availability and consumption, rather than a more realistic eight
montha, While we would not want to confuse an already confusing situation
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further by changing the definitions which the fertilizer industry and
the GOI have been using, application of an eight month lead time between
availability and consumption would change equation "d" as follows:

Additional Availability = 2/3 (Imports) +1/3 (Imports) +
(For consumption in 1968/69 1967/68
Crop Year 1968/69)

7/12 (Production) + 5/12 (Production)
IFY 1968/69 IFY 1967/68

e. AID/GOI Demand Target = Additional Availability Target
1968/69 1968/69

When the GOI or the Mission talk aboui & demand targei
for 1968/69, what we mean is additional fertilizer (as defined in the
unrevised version of equation "d" above) which is required to be imported
or produced for use in crop year 1968/69,

f. Imports = Demand Target - Production -
1968/69 1968/69 IFY 68/69
Iuventory + Required Inventory
March 31, 1968 March 31, 1969

Combining equations "b", "d", and "e", we see that the amount
of fertilizer that the GOI should order for use in crop year 1968/69 (in
féct, the GOI has almost completed ordering for 1968/69) can be computed
by subtracting from the Demand Target for 1968/69 the sum of egtimated
production in IFY 68/69 and of excess inventories at the end of IFY 67/68.
Excess inventories can result either fraom a shortfall in demand in previous
year, fram late arrivals of imports, or from other problems, such as '
imperfections in the distribution system. For example, the GOI determined
thait there was an excess inventory of Pp0s of about 200,000 MI at the end
of FY 1967/68, due to a combination of the above factors and, therefore,
reduced their planned imports for 1968/69 from 330,000 MT to 136,000 MT,
Determination of whether inventories at a particular time of year are
- excess is in part a matter of judgment. In that case, the GOI had been
under strong pressure from manufacturers of superphosphates, who were
having difficulty in selling their production, and from state distribution
organizations, who reported that DAP was not moving as fast as had been
planned. Equation "f" forms the basis for the Mission's import projections
shown in Attachment A, For future years, we make the implicit assumption
that targets will be met and that excess inventories will be zero,
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B. Demand

1. QProgress 1o Date

Data on past fertilizer distribution show that even before
the widescale use of High Yielding Varieties India has mainteined a high
rate of growth in the use of fertilizers over the past fifteen years,
with an increase in the rate of growth in recent years, Of course,
earlier growth was on a very small base, and India's fertilizer consumption,
in terms of nutrient units per acre of farmland, is still only a small
fraction of use in countries with highly developed agriculture sectors, but
Indie is meking progress., Progress up to 1966/67 is shown in Attachment
I1I-2, which gives distribution figures for the three major nutrients
from 1952/53; and in Attachment III-3, which summarizes the growth rates
derived from these distribution figures. Past data on fertiliger
distrivution has tended to be somewhat unreliable and has not been
available rapidly enough to assist in meking shori~-term import decisions,
The Mission is now discussing with the GOI the development of an improved
system of collection and analysis of distribution deta. The GOI response
to the Mission's initial proposal was negative, but the Mission will
continue to work with the GOI on this problem,

Initial estimates of distribution for IFY 1967/68 are as

follows:

Distribution
(Metric Tons % Increase
of Nugrients) Quer 1966/67

Nitrogen 1,071,000 28

P205 335,000 35

K20 170,000 47

Total 1,575,000 31

2. Consumption Targets

Attachment I.1l uses the demand targets for ithe period
1968/69 to 1970/71 set out by the Slvaraman Committee (1965) and reconfirmed
by the GOI Fourth Plan Working Group on Fertilizer (1968),

The Mission has been very encouraged by reports of excellent
response rates fram wide-scale tests of application of fertilizer to High
Yielding Varieties. The reports from these tests are discussed in the
Food Production Annex to this Program Memorandum, These responses suggest
that if the GOI can attain its very ambitious targets of acreage planted
t0 High Yielding Varieties, and if prices for High Yielding Varielties of
foodgrains can be maintained at a level sufficiently high to discourage
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diversion of water-assured acreage to other crops, then the GOI could attain

an overall response rate on High Yielding Varieties of about 13.5 to one
(compared to previous estimates of about 10 to 1). If another year's data

on response rates supports the conclusion that less fertilizer may be required
to support a 5% growth rate in Agriculture, it may then be desirable to discuss
with the GOI the possibility of reducing import targets for fertilizer, This
question hes bureaucraiic as well as economit implications, since the GOI

Food and Agriculture Ministry has a legitimate interest in inflating its demand
targets to the extent that they expect a shortfall in the Petroleum and
Chemicals Ministry's domestic production targets, For the next few yesrs,
however, the lags between availability (import plus production) and consumption
mean that the Mission's model and the GOI's targets are not inconsistent with
each other, The Mission realizes that it is easy to get overoptimistic on the
basis of initial returns and that it is certainly not yet time to say that since
the foodgrains problem is solved the GOI should attempt to hold back demend for
inputs., However, it is encourasging to note that if things go well, these high
response rates might mean that otherwise staggering import requirements (roughly
speaking, over $450 million in 1972/73) can be brought down to more manageable
levels,

If there is more fertilizer available at a given time than the
farmers are willing to buy, then the GOI has lost for a few months the use of
the funds used to procure the excess fertilizer., Also, there will be both
costs and benefits from the competition of imports with local production,
primarily in the case of P20s5. If there is too little fertilizer available
to meet the farmers' requirements, however, then the loss of foodgrain production
will be about four times the value of the cost of the fertilizer, Fertilizer
is useful only when the farmer is willing and able to buy and apply it., Only
the fertilizer in place at the retail outlet is truly inventory. The remainder
is pipeline stock. To assure an adequate supply for all farmers each reteil
point must have enough to meet the maximum possible demand. Since the demand
will vary according to local weather, the actual requirement may vary
substantially from year to year, To get full production the current year's
actual requirement for a given area, not the average requirement for that area,
must be met, Whenever local conditions fall below the optimum "excess™
inventory will accumulate., Such variations will occur over rather large
regions as unpredictably as monsoon weather, Therefore, rapid movement of
excesses from one area to another is not practical,

The desirable year-end inventory is determined not by the use
during the year but by the requirements for the coming year., If we assume
that two-thirds of the fertilizer is used for the monsoon erop and that this
fertilizer should be in place by July 1, one~third of the succeeding year's
requirements should be on hand by the close of the IFY on March 31, Allowing
for the shori~term growth targets of about 40 percent per year, this requires
that over 40 percent of the current year's supply be retained as closing
inventory.

Not all of the significance of inventories is technical,
The whole system of econamic and trade controls within the fertilizer
industry came out of and was reinforced by a shortage. Liberalization
of both production and distribution is only possible when no charge of
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profiteering from shortage can be taken seriously. Adequate inventories
must be maintained if there is to be any hope of developing an independent
non-government system of distribution. An extension of the seeding
program (which diverted a portion of the fertilizer imported on government
account to fertilizer plants under construction) to private traders who
would develop or expand a retail sales organization would be desirable.
The GOI and State governments would consider such a proposal only if the
aid outlook were such that it appeared that adequate supplies of imported
fertilizer could be made available over a period of several years,

Aside fram questions of optimel targets, the outlook for
growth in consumption of fertilizer is excellent, as the following
indications show:

use of fertilizer-responsive, high-yielding varieties
is increasing rapidly;

--- farmers have more money to spend on fertilizer from
their good crops in 1967/68;

-==~ the returns to the farmer from investment in fertilizer
are excellent (about 4 rupees' worth of grains for every
rupee invested in fertilizer), and would remain excellent
even with a moderate decline in current foodgrain prices;

-=-- domestic producers are learning how to go out and sell
fertilizer (To meet campetition from imported fertilizer,
they are setting up and improving sales organizations
and distribution systems, In the pasi, the fertilizer
industry had been almost completely production oriented,
end had not{ paid proper attention to merketing and
distribution.);

-=- the fertilizer distribution system, despite its in-
adequacies, has shown an ability to adjust to rapid
increases iIn fertilizer requirements.

C. AID Fin8ncing
1. Reguirementis

AID is playing a major role in providing finencing for
India's fertilizer imports, In the past five years the percentage of
AID non-project funds used for fertilizer has gone from less than 10 per-
cent of total funds to about 50 percent, Expenditure for fertilizer in
IFY 1967/68 was about $150 million, and expenditure in IFY 1968/69 is
expected to be $140 million, In general, the GOI obtains as much fertilizer
from other donors as ihe ouvher donors will allow, since US freight
(particularly US-flag freight) makes US fertilizer non-campetitive in
price, AID financing takes up the balance of import requirements. This
has two main consequences; First, all the uncertainties and fluctuations
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in demand which India experiences as it tries to rapidly increase
fertilizer consumption will be reflected changes in AID-financed
procurement. This means both that AID must expect occasional last-
minute changes in fertilizer procurement plens if distribution does

not go as well as expected and that the GOI should do its best to
improve its reporting system on fertilizer distribution so that such
changes can be kept to a minimum, Second, as import requirements rise
and if the volume of new cammitments (net of debt relief) from other
donors remains the same or declines, AID will be asked to finance a
rising percentage of India's fertilizer imports. For example, in 1967/68
the AID financed about 60 percent (in terms of dollar costi) of India's
fertilizer imports. For 1969/70 AID financing is expected to account
for over 70 percent of fertilizer imports, after taking account of both
inereasing quantities to be procured from the US and rising payments
for US freight.

On the basis of detailed procurement plans through 1969/70
and of Misslion estimates for 1970/71, the requirement for AID financing
for fertilizer for the period 1968/69 to 1970/71 is expected to be as
follows (millions of dollars; Indian FY's):

1968/69 1969/70 1970/ 71
$140 $240 $233

* At 2/3 of totel requirements.

2. Procurement Trends

In the past U,S. fertilizer prices have tended to be well
above world market prices., However, recent trends in U.S. prices of
urea, dismmonium phosphate (DAP), and ammonium sulphate (AS), the three
ma jor(nitrogenous and phosphatic) [ertilizers the GOI imporis, combined
with a revised fertilizer procurement strategy, have resulted in major
reductions in the cost of AID-financed fertilizer. In 1967/68 AID/W
suggested that the GOI revise its fertilizer procurement strategy by
breaking up its AID~financed import requirements into & number of moderate-
sized tenders, rather than a small number of very large tenders, It
appears that the tenders for huge quantities (such as the $75 to $100
million tender of October 1967) tended to discourage competition, since
each of the bidders thought that the GOI would buy virtually all they
could get at any price, Evidence from recent tenders has shown that
smaller tenders can encourage a degree of competition that can resuli in
significant savings to the GOI and the AID program,

In June 1968, a GOI fertilizer procurement team visited
the U.S, to consult with AID/W and industry officials on the GOI's
continuing AID-financed fertilizer import program, AID/W stressed to
the team the importance of giving adegquate notice to U.S. manufacturers
80 that they can adjust their production and bagging schedules to reduce
their costs and their prices, There are still some differences between
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AID/W and the GOI on timing of tenders. AID/W is concerned thati tenders
meximize the lead time for US manufacturers. The GOl recognizes that
AID/W has a valid point., However, there are several factors on the other
side of this question, The GOI is faced with a number of uncertainties
about fertilizer imports -- uncertainties sbout how much foreign assistance
will be available several months hence to finence industrial imports as
well as fertilizer, uncertainties about whether ambitious demand targets
will be met or whether inventories will became too large, uncerteinties
about whether domestic fertilizer production targets will be met, Faced
with these uncertainties, the GOI is hesitant to finelize its fertilizer
commitments too far in advance. In addition, as funds for industrial
imporis become very tight, there would be strong arguments against
reserving funds for Letters of Credit for deliveries six months or more
in advance, There is clearly a need for the tendering schedule for AID-
financed fertilizer procurement to take account of these two legitimate
points of view. Since the return of the GOI fertilizer team from the US,
the GOI has been placing increased emphasis on tendering far enough in
advance to allow edequate lead times for delivery. For the future, the
Mission is working with the GOI to assure that fertilizer procurement
plens are drawn up as far as possible in advance.

3. 2bipping Costs

_ The Mission is concerned that inereasing availability of
U,5,-flag vessels will absorb very large amounts for extra freight and
reduce the amount of AID non-project locans to India available for badly
needed fertilizer and industrial commodities, Current freight rates are
about $18 per ton for foreign fleg vessels, compared to U,S, flag rates
of about $50, U.S, rates are somewhat lower for bulk cargoes carried in
larger vessels, but Indian ports are able {o handle only a limited number
of these larger vessels,

Typical magnitudes of excess costs involved (dollars per
metric ton) are as follows; for ammonium sulphate, the recent FOB cost
was $20. Landed cost via foreign flag vessels would be $38, landed cost
via U.S. flag vessels would be $70, or almost twice as much as by foreign
flag, The excess freight cost alone approximately eguals the total C&F
cost using foreign flag vessels. Similarly, for urea, the most recent
FOB cost was esbout $74. Landed cost via foreign flag would be $92, landed
cost via U,S, flag would be over $124. The excess freight cost equals
almost half the FOB cost, and about & third of the total foreign flag
C&F cost,

1f half of AID-financed fertilizer in FY 1968/69 were to
go on U.S. bottoms (per STATE 166534), the cost in excess freight charges
(at $32 per ton over foreign flag cost) would be about $38 million,
compared to $123 million totel FOB cost of the fertilizer, or $151 million
c.i.f, foreign flag, Even if only one-third goes on U,.S. bottoms, excess
freight charges would be about $25 million. In contrast, totel expenditures
under AID commodity code 9501, which would inelude chartering costs, was
on1?/$3 million for 1966/67. We do not yet have the comparable figure for
1967/68,
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We recognize that this problem is not new in principle,
but the very large prospective drain on limlted non-project loan funds
is of special practical concern at this iime because of the critical
shortage of non~project aid, The high priority accorded to fertilizer
would probably result in further constrictions of funds available to
finance needed raw materials and spares, and in combination with the
reduced overall level of foreign assistance would reduce the GOI's
abiliiy to meintain import liberalization, Alternatively, the $25 to
$38 million dollar excess cost could result in a shortfall of fertilizer
availability of about 125,000 to 170,000 tons of nitrogen, the equivalent
of over one million tons of foodgrains.
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(2)

Production Projections

1.

Production estimates for new projecis or major expansions of
existing plants have been phased as follows:

20 percent in the first year of operation;

60 percent in the second year of operation;

85 percent in the third and succeeding years
of operation for the public sector; and

95 percent in the third and succeeding years
of operation for the private sector.

Only private projects which have received a letter of intent

or a license, and in the case of public sector plants, Ministry
approval, have been included with the exception of the Tata/
Allied plant located at Okha, Gujarat which has been cleared

by the Secretaries’' Committee.

Planned projects have been segregated into three categories;
(1) projects with no knowm critical problems; (2) projects
with critical problems; and (3) projects where the basic
structure is in process of change. Under category (1) a
completion year is set which assumes expeditious project
progress. For category (2) the expected completion date

is extended by one year. For category (3) the expected
completion date is extended for two years.

Availability Targets - GOI Fourth Plan Working Group on Fertilizer.

Notes

1.
2.

Production figures for 1967-68 are actuals.

In the case of the plants at Alwaye, Rourkela, Sindri and Trombay,
rated capacity is reduced from the design capacity because each
of the units must make a substantial investment in additional or
replacement equipment to achieve the design capacity. The
additional investments in these plants are listed as expansion
and "phased in" in a shorter period than a major expansion.

Major changes in production projections from the last previous
Mission estimate, April 9, 1968 are:

(a) N capacity at Baroda was reduced to 100,000 MT/Y from
120,000 MT/Y to eliminate from production estimates N
which is intended to be sold as ammonia or urea for
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(3)

industrial uses. For similar reasons, capacity
at Cochin, Durgapur, Barauni and Namrup (expansion)
was reduced by 8,000 MT/Y each.

(b) Miscellaneous N capacity was reduced by 12,000 MI/Y
and Miscellaneous P905 capacity increased by 40,000
MT/Y based on the most recent IBRD (IND 68-~13, May 9,
1968) and GOI (March 1, 1968) reports.

(c) The Delhi plant was eliminated; Goa was removed from
the critical problem list, but Mirzapur was added to
it, and estimated completion of the Kandla plant has
been extended for one year.
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Attachment III 2

m'gtri' %tion of Fgrzilizgrg

(Metric Tonnes)

Fhosphoric _

Xear Nitrogen (N) Acid (P20s) Potash (K20)
1952-53 57,822 4, 552 3,311
1953-54 89, 287 80, 261 7,490
195455 9,810 15,027 11,097
195556 107,494 13,018 10, 265
195657 123,054 15,874 14,791
1957-58 149,019 21,922 12,786
1958-59 171,988 29, 490 22,366
195960 229, 326 53,930 21,342
1960-61 211, 685 53,13 29,052
1961-62 291,536 69,932 27,982
1962-63 360,033 81,385 36, 503
1963-64 406,976 116,674 50, 570
1964~65 434,473 147,652 70, 440
196566 547,363 132,178 77,746

1966-67 838,736 248,602 115,710
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Attachment III 3

rowth of Fertilizer
Distritution
Likely Range
Growth Ratex of Future
1923-67
N 18% 17% - 20%
P205 28% 24% - 32%
K20 23% 20% - 27%
1961-67
N 22% 16% - 29%
P205 27% 18% - 36%
K20 28% 1% - 35%

% Distribution = a (Growth Rate)

% Growth Rate + (Standard error) (t factor for 95% confidence level)

Scurce of distribution data: Fertilizer Statistics 1966~67;
FAI, New Delhi, 1967
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ANNEX G
PL-480 - TITLE II

PART I = DESCRIPTION OF PROGRAM

A, Targets « Food for Whom ?

The India Title II program is aimed at children., Children
14 and below account for 92% of the recipients programmed in FY 1969,
Twenty five per cent of these are preeschoolers, Food for work
projects account for 7% of FY 1969 programmed recipients while the
remaining 1% consists of refugees and institutions,

The voluntary agencies began to focus almost exclusively
on child feeding and work projects in 1965 following passage of the new
Food for Peace legislation. Dole programs « refugees, family feeding
and institutions == had accounted for 10«12% of their beneficiaries in the
previous five years, Future programs are expected to concentrate
increasingly on preweschool children. The volagencies -« with Mission
support == expect pre~school feeding to rise from 25% of total child
feeding in FY 1969 to about 43% in FY 1971, {See Table 1l for breakdown
of program by types of recipients, )

The rationale for concentrating on child feeding and work
projects has several bases, Malnutrition affects children, particularly
those from weaning to six years old, more than any other group., Research
has yielded the now well=known evidence that malnutrition in children can
lead to physical and mental retardation with deleterious effects on the
productive capacities of a nation's human resources, Conversely, children
benefit more from a given quantity of supplemental food than other age
groups. Agriculture food for work projects can contribute significantly
to the economic life of specific localities and provide minor support for
India®s national agriculture programs, Work projects circumvent the
demoralizing effects of direct relief doles and thus are a positive means
for the volagencies to provide relief to low income groups,

Asg defined by the legislation, Title II is intended as assistance
to needy persons and as a means for promoting economic and community
development, By concentrating on work projects and child feeding, the
volagencies bring significant benefits to needy groups and localities and
at the same time maximize the development returns from the program,
Such returns as: benefits to children which may strengthen Indias human
resource inventory in the long~term; and small gains in agricultural
productivity in the short-term,



B. Growth of the Programs:

The table below shows the growth of beneficiaries by
volagency from 1964 to 1971:

(000%s)

FY 1964 1965 1966 1967 1968 1969 1970 1971 ]
Actual Actual Actual Actual Actual Proposed Proposed Proposed .

CARE 4,843 5,433 6,978 13,170 13,250 14,697 18,815 21,530

CRS 1,407 1,511 1,573 2,740 2,008 1,816 1,984 2,096
CWS/

LWR 418 512 1,075 1,488 1,454 1,228 1,394 1, 530
UNICEF 1,781 1,680 442 403 422 535 - -

Total 8,449 9,136 10,068 17,801 17, 134 18,276 22,193 25, 156

The large increase between FY 1966 and FY 1967 consists
primarily of children fed under famine relief programs in Bihar, Orissa,
and West Bengal, Emergency child feeding programs, conducted by
CARE, continued in FFY 1968, and in FY 1969 most of the children fed A4
under the emergency feeding program were absorbed into CARE?!s regular
school feeding program, This point bears underlining because it apparently
has not been effectively communicated in previous messages to Washington,
If one compares programmed beneficiaries with actual beneficiaries between
FY 1964 and FY 1971, different pictures of program growth emerge,

Progmd, FY FY FY FY FY FY FY FPY

Benefi- 1964 1965 1966 1967 1968 1969 1970 1971 "
ciaries Progmd, Progmd, Progmd, Progmd., Progmd, Proposed Proposed Proposed
CARE 6,286 T, 009 9,308 10,797 9,670 14, 697 18,815 21,530

CRS = 1,406 1, 853 1,739 2,102 1,781 1,816 1,984 2,096
CWS/LWR 406 492 1,036 1, 080 1, 187 1,228 1,394 1,530
UNICEF 1,781 1, 689 719 579 539 535 0 0

Total

Progmd, 9,879 11,043 12,802 14,558 13, 177 18,276 22,193 25, 156

Actual

Benefi-
ciaries 8,449 9, 136 10, 070 17,802 17, 134 - - -




The growth of programmed beneficiaries gives the
impression that a large increase in the program is taking place
between FY 1968 and FY 1969, In fact, the programmed increase in
FY 1969 results from absorbing into the regular program children
in the drought areas who were actually fed by CARE in FY 1967 and
1968 under the special emergency program, As shown by the actual
recipients, CARE's workload has increased little since FY 1967,
(Tables 2 provides a detailed breakdown of program growth by
volagency. )

C. The Different Volagency Programs:

CARE runs pre«school and school feeding programs in 15
of 17 Indian states and the Bombay and Calcutta miunicipal districts,
(No program in Assam or Kashmir), These are government schools
and the state departments of education administer the programs and
provide the budget. CARE has no food for work projects and plans
none,

CARE opened its school feeding program in FY 1962/63 at
the request of four southern States: Madras, Kerala, Andhra Pradesh
and Mysore, It took over programs in five states from UNICEF in
FY 1965; its most recent addition was West Bengal in FY 1967. CARE
believes it has reached the limit of its geographical expansion. Programs
in Assam and Kashmir are not contemplated, the first because of its
remoteness and the second because of the political situation,

In three states, Madras, Kerala and Mysore, the CARE
program now covers every block in the state, CARE covers about
65% of all blocks in Bihar and Orissa, CAREfYs coverage is most
extensive in those states where the program is oldest or where feeding
began on a large scale during the drought, (Table 3 provides a state by
state breakdown of the CARE program.,}

CRS and CWS/LWR divide their programs about equally
between school feeding and food for work projects,. The schools are
private schools, many of them church sponsored, Projects of both
agencies are found in all parts of the country although CRS is
concentrated in Madras, Maharashtra, Gujerat, and Bihar and CWS in
West Bengal, Andhra, Maharashtra and Gujerat,
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The growth of the volagencies® program has not proceeded
from some grand strategy -~ a determination as to which state or areas
are neediest and a decision to begin there. For CARE, the state by
state growth of the program has hinged mainly on financial and
administrative considerations == whether a state will provide a budget
for the program and whether it has the necessary administrative skill
to run it, Within a state, CARE has selected the districts which will
be fed first on the basis of several considerations: which districts are
neediest, which have good facilities and offer prospects for sound
administration; which districts the state government == for political or
other reasons == wants fed first, Within a school, CARE has usually
begun by feeding the youngest children first,

For the sectarian agencies, the size and geographical
spread of the program has depended largely on the availability and
location of volunteers to manage the program, In CRS, the initiative
for beginning a work project or school feeding program rests with the
diccese. Each of the 72 diocesan bishops is responsible for developing
the social welfare program in his diocese and usually appoints a priest
on his staff to supervise welfare activity, The shape of CRS*'s program
in any one year, therefore, has depended initially on the initiatives of
the diocesan representatives and more basically on the number of
interested priests and laymen he has below him to carry out projects,
Where groups of socially concerned missionaries and laymen are found,
the program will bulk large in these areas,

The CWS situation is basically similar although CWS/LWR
headquarters == unlike CRS «~ does take initiatives to plan projects,
help local missionaries develop them and supervise their implementation.
However, CWS?%s capacity to begin a program depends fundamentally on
the availability of interested and competent volunteers at the local level,
This, as with CRS, is the ultimate determinent of program size and
concentration,

D, Relation of Title Il program and US Development programs:

Food for work projects provide minor support for the Mission's
agriculture goals, Child feeding offers more substantial support for
Mission efforts to improve nutrition, Besides the direct benefits to the
recipients, the program stimulates community awareness of the importance
of nutrition and can alter diet habits, thus increasing the acceptability of



nonetraditional, nutritious foods, However, because these programs

are consistent with US goals does not necessarily mean that == had it

the choice »e the Mission would endorse either child feeding or food

for work as the best means of achieving its goals, If Title II were
fungible form of dollar assistance under Mission control, the $86

million slated for investment in feeding programs in FY 1969 would
probably be programmed very differently, But Title Il is a separate
program whose aims are primarily social welfare and social development;
it is fueled from a separate appropriation and managed by agencies
independent of the Mission, Thus while the India Title II program supports
and is compatible with the Missionts development strategy, it is not an
integral part of it,

E. GOI Contribution to the Program:

_ The contributions of each party supporting the CRS and
CWS/LWR programs are fixed, The US supplies food and ocean freight,
The GOI, under the terms of the IndoeAmerican agreement, pays port
storage and transportation to the distribution point, The voluntary
agencies assume the costs of distributing food to the recipients, This
cost is largely met by volunteer labor contributed by missionaries and
others, Table 4 compares GOI contributions and the contributions of
the sectarian agencies with US contributions to the Title Il program
from FY 1964 through FY 1968, Although the percentages shift each
year, the implication that there has been a change in the contribution of
any one participant is misleading because, in fact, the services provided
by each have rernained exactly the same each year, The percentage
differences can reflect only price changes in the different inputs.

There is no expectation that the relative burden born by
these three parties will shift in the future, As a secular government,
the GOI is not expected to contribute to foreign based sectarian agencies,
The prospects that the volagencies will supply food to replace US food is
also remodte. Faced with cutbacks of US foods, the volagency tendency
has been to reduce food programs «= which are expensive «e in favor of
other forms of social assistance, As long as Title Il programs exist,
the contributions of the GOI, sectarian agencies, and the US are expected
to remain in the same proportion,

CARE is different, For CARE, the state government pays
for transportation, storage, administration, food processing, and some-=



times for land on which to grow supplementary foods., The government
assumes == in other words we the administrative costs which for the
sectarian agencies are born by volunteers, Part of the cost is met
directly from the state education budget and part =« the cost of
supplementary food and fuels =~ is met through cash or in kind
contributions of the local panchayats. The states are partially
reimbursed by the center for the program, In most areas, the state
assumes 60% of the cost and the center 40% although in some localities
the center will pay more, Itis reimbursing Bihar for the full cost of
its FY 1969 program,

Each CARE contract with a state stipulates that the state
will ultimately assume the full cost of the program., This is an
expression of intent not a firm plan on a firm timetable, Analysis
shows that to date CARE has not made strong progress in converting
this intent to reality, Three tables below tell the story,

Table A shows that the average GOI budget contribution per
recipient per year has not altered markedly since FY 1964,

CARE = Average Annual Expenditure/Beneficiary

TABLE A
Programmed State

FY Recipients Budgets* Cost/Recipient

(000} (Rs. 000) Rs,
1964 6,200 30, 544 4,9
1965 7,000 39,290 5.6
1966 9, 300 41, 693 4,5
1967 10, 800 56,930 5.3
1968 (actual) 13,250 80, 265 6.1
1969 (est. ) 14, 697 82,232 5.8

*State budgets only; excludes contribution of panchayats

Table B shows that the GOI budget for school feeding, while
registering an absolute increase from 1964 to FY 1969, has not grown
as a percentage of the U,S; Contribution,



CARE » Relative U,S, and GOI Contributions to School
Feeding Programs

TABLE B
(a) (b) () (d) (e) {f)

FY U. S, Budget (b} as-% | Other local Total (e) as %

Inputs Contri- { of {a) Govt, Contri- ($ mill.) of (a)

($ mill,) butions butions ($

- {$ mill,) million)

1964 26.9 4.1 15, 2% 1.5 5,6 20, 0%
1965 20,4 5.2 25. 5% 1,6 6.8 33,3%
1966 38, 1 5.6 14, 7% 1.8 7.4 19, 4%
1967 29,0 Ta 5 25,8% 2.3 9.8 33.6%
1968%* 64,0 10, 4 14,2% 2.5 12.9 20, 1%
1969{est) 47,9 11,3 23.5% 4.7 16,0 33.4%

% includes drought package

And Table C indicates that only in Bombay, Calcutta and Madras
has the state budget contribution risen above the average of 4e5 rupees per
beneficiary, Bombay supplies bottled milk, biscuits and processed and
packaged peanuts for its program; Calcutta provides funds to bhottle milk and
prepare biscuits, In Madras the government supplies locally purchased food
for two out of every five feeding days, Madras plans to increase the share of
food procured by it and CARE estimates that the program will use only local
foods by the mid 1970's,

CARE PROGRAM « FY 1968

TABLE C
(=) () (c) () (e) (1) (g)
Govt, Budgeted |State Local Total: Total
Budget Recipients|{Budget | Contri- Budget Cost
: Benefi~ | butions & Local Benefi-
ciaries Contri- ciaries
bution
(Rs. 000) (000) (Rs.) (Rs.000) (Rs. 000) {Rs.)
Bombay and
Maharashtra 13,450 350 38.4 - 13,450 38.4
Madras 24, 000 1, 600 15,0 3,200 27,200 17.0
Calcutta 891 70 12,7 - 8§91 12,7
Andhra B 2,682 520 5.1 1,040 3,722 7.1
Madhya Pradesh 1, 600 320 5.0 640 2,240 2.0

(Contd, )



(2) {b) (c) {d) (e) (£) (2)
Govt. Budgeted | State Local Total: Total
Budget Recipients| Budget | Contrie Budget Cost
Benefiw | butions & Local DBenefi=
ciaries Contrie ciaries
bution
(Rs. 000} (000} (Rs.)} |[(Rs.000}) (Rs, 000} {(Rs.)
Gujarat 1,500 300 5.0 600 2,100 7.0
West Bengal 1, 842 400 4,6 800 2,642 6.6
Mysore 4,800 1,200 4,0 2,400 7,200 6.0
Kerala 5, 000 L 320 3,8 2, 640 7,640 5.8
Orissa 3,600 950 3.8 1,900 5,500 5.8
U, P, 2,000 300 3.6 600 2, 600 8.6
Bihar (Actual
Recipient) 17,300 4,900 3.5 3,000 20,300 4,1
Rajasthan 1, 000 420 2.3 840 1, 840 4,3
Punjab 600 420 1.4 840 1,440 3.4

The question of USAIDYs role in pressing for further increases
in the GOI contribution will be taken up in Part II below,

F, Plans for the Future « Food for How Many?

The Feeding Program mounted during the drought convinced
many of the merits of school feeding., In the Fall of 1967, the Prime
Minister issued a statement endorsing expansion of school feeding, Earlier
in the year, the Ministry of Food and Agriculture developed a plan to
increase school and pre~school feeding to 25 million children by 1972,

The plan was based on the production of Bal Ahar (child's food) a nutritious
food supplement made from wheat, ground nut meal, milk and vitamins,
Large scale production of Bal Ahar was to begin in 1968, According to

the original proposal, the US was to supply all ingredients for Bal Ahar in
the first year of the program. Local commodities, purchased by the GOI,
were to be substituted for Title Il at a rate of 20% a year for the ensuing
five years so that when the 25 million mark was reached, US Title 1I food
would be withdrawn.

This plan has not been adopted partly because technical
difficulties == problems of taste, storage life and ease of preparation,



have limited the production of Bal Ahar, The Food Ministry is now in
the process of thoroughly remodelling Bal Ahar. Different combinations
of ingredients are being tested, The possibility that the product should
be pre-~cooked to increase storage life, digestability, and acceptability
is being examined,

The GOI is also taking a fresh look at child feeding proposals,
A newly-formed Nutrition Policy Coordinating Committee, consisting of
officials of concerned ministries and chaired by two members of the
Planning Commission, has been charged with developing a child feeding
program for the fourth five year plan, The proposal will not be completed
before September 1968, but we anticipate that it will:

ve call for expansion of child feeding to 25 million by the
end of the fourth plan; fifteen million of these are to
be school children and ten million pre«schoolers,

- Request CARE?Ys assistance in developing and supervising
the program,

- divide responsibility for school and pre=school feeding
between the Ministry of Education and the Ministry of
Health, The Ministry of Health will be responsible for
conducting the preeschool program through primary
health centers, district and subedivision hospitals, and"
community centers, (The Education Ministry is concerned
that expanded feeding of preeschoolers at school kitchens
will disrupt academic programs,}

The Committees recommendations on phaseeout of US inputs
are not known., There are reasons to suspect that it is no longer considering
a reduction of US inputs at a rate of 20% a year for the next five years,

When the plan is completed, it will be submitted to the Finance Ministry
for review. '

The selection of 25 million «« rather than 20 million or 30
million == as the target to be fed is not «~ as far as we know == based on
criteria of need. It rests largely on financial and administrative
considerations, The government believes that increasing the program to
25 million by 1973 is a reasonable rate of expansion given present state
financial and administrative capacities, Twentyefive million represents
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about 10, 6% of the estimated 234 million children who will be in the
O0wl4 age group by 1973, Given estimates that twoethirds of all
children suffer from malnutrition, the target represents only 16% of
those who can be considered eligible for supplemental feeding,

The center government reportedly does plan to take a
hand in selecting the areas in which school feeding will be expanded.
The committee is attempting to develop criteria of need to use in
selecting those states and districts which most deserve an increase in
child feeding, To enforce its selections, the center presumably will
offer greater child feeding subsidies to states deemed to be neediest
and curtail subsidies to the more affluent. USAID supports this
initiative and, if an expanded program is approved, plans to press for
establishment of standards to guide food resources to the neediest
areas, The first question of policy facing the Mission, however, is
not which 25 million to choose, but whether to choose 25 million, And
this breaks down into several questions:

- Does CARE have the managerial capacity to supervise
the expansion?

- What are the implications of the expansion for USAID's
development program and management load?

- What is the justification for the expansion in light of the
prospects for foodgrain selfesufficiency? To what extent

should we supply Title II? What policy should we adopt
toward the phase=out of U,S., resources?

The ensuing section of the annex addresses these questions,

PART I « THE EXPANSION QUESTION

A, Management Capability:

The question of the volagencies? ability to manage an increase
in the program is relevant only for CARE, The sectarian agencies do not
expect to increase their programs significantly in the next few years,
While the Mission believes the sectarian agencies are generally in control
of their programs, they have about reached the administrative limits of
their present network of priests, missionaries, social workers and volunteers,
The Mission does not intend to approve an expansion in the sectarian agencies
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programs unless there is a commensurate expansion of their managerial
resources, These paragraphs, then, deal only with the CARE manage~
ment,

Responsibility for the CARE program flows through the
normal administrative structure of the state departments of education,
At the top, the department of education appoints a Special Officer for
Mid=Day Meals to supervise the stateawide program, At the district
level, the district education officer is responsible for the program, and
at the block the local school inspector, Within the school, responsibility
is vested with the headmaster who usually appoints one or more teachers
to assume day to day responsibility, CARE maintains an office in each
state headed by an American representative who has a formal counterpart
relationship with the Special Officer for MideDay Meals, The American
representative and his staff help plan the program and monitor its
implementation, They work with the state government to set up an
effective logistics system for moving food to the schools, They train
teachers to prepare the food., They work to see that the required records e«
daily stock registers and monthly issues and receipts reports == are
maintained accurately, The CARE staff follows a regular procedure for
spot checking individual school programs, and, in the port cities, it
monitors the unloading, storage and transport of commodities, CARE!s
basic job in a state is twowfold: (1) help the state administer the program;
and {2) sell the program «= convince a broad audience of the importance
of the program so that contributions from local panchayats will rise and
a commitment to continue and expand the program will take root, To the
latter end, CARE representatives seek to instruct teachers, panchayat
committees and others in the rudiments of nutrition, and supply schools
with materials on nutrition,

CARE"s present and past personnel inventory is as follows:

U.S. Local Fulletime Partetime
Staff Personnel State Employees State Employees
1968 27 211 28 100, 000
1967 27 191 - -
1966 16 113 - -
1965 14 69 - -

1964 10 59 - -
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In 1968, 21 of the US staff and 177 of the local staff are
posted in the states,

The Mission believes CARE's management of its program
is sound, Periodic visits by the Food for Peace Office indicate that
CARE has, in most states, been able to develop a functioning logistical
and administrative system, This impression is corroborated by audit
reports, Two audits of CARE!'s overall operations in March 1964 and
November 1967 found generally satisfactory performance and noted
successive improvements in management capability, The audits did flag
several procedural irregularifies and recommended that CARE augment
its field surveillance staff, All recommendations have been met. The
auditors have cited CARE as '""the best organized, administered, and
controlled (feeding operation) in India" and are satisfied that CARE*s
prescribed procedures for headquarters and state operations are sound,
CARE®s port operations have been declared satisfactory. There has been
no significant diversion of commodities and losses and damage have been
minimal,

In this context, the Mission has no doubt as to CARE"%s
ability to manage the proposed FY 1969 school feeding program, As
noted previously, there has been a less than 10% increase in the actual
number of beneficiaries fed by CARE since FY 1967, CARE!s program
jumped steeply between FY 1966 and FY 1967 and the personnel table
above indicates that CARE increased its staff sharply at that time,
CARE has successfully managed a program for 13«14 million recipients
for the past two years and there is no reason to believe that it cannot do
so for another year,

For the future, the Mission has decided to augment its
audit surveillance of the volagency program (which pinpoints déficiencies
but does not give a gomplete picture of management capability} with a
comprehensive management study. It has commaissioned an Indian firgn.
of management consultants, Kirloskar Consultants Limited, to conduct
a four month review of volagencies® management capabilities including
management of the logistics system, record keeping, financial accounting,
and effectiveness of supervisory control over program, This study will
be completed in early November and will form the basis for Mission
decisions to permit further expansion of the school feeding program in
FY 1970,
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The possibility that prewschool feeding may become a
Ministry of Health responsibility is a source of some concern to the
Mission, We would be hesitant about approving any procedure which
may affect adversely the ability of health departments, particularly
in rural areas, to carry out their family planning responsibilities, If
the GOI makes this proposal, the Mission intends to review it carefully,

B. Expansion and USAID?%s Development Program ;

As stated above, the Mission believes that by concentrating
on work projects and child feeding, the volagencies both fulfill effectively
the social welfare purposes of Title II and maximize the development
returns from these programs, Given present limits on the use of these
resources, the Mission sees no means of harnessing them more effectively
to its development program, As long as the limits remain and as long as
Title II dollars remain unfungible with other assistance funds, USAID
does not believe that expanding Title II donations can conflict with or
compromise the Mission's ability to carry out its program,

In terms of management, the Mission has four authorized
positions in its Food for Peace Branch, three of which are assigned to
supervision of the feeding programs, Two of the three positions are now
filled, In addition, the Mission audit branch is responsible for checking
volagency compliance with U,S, regulations, We do not believe additional
Food for Peace or audit positions will be needed if tde program expands,

C. Expansion and Indian Food Grain Self«Sufficiency:

Scrubbing foodgrains from India%s import list will not,
unfortunately, be the same as wiping its nutrition slate clean, Crossing
the selfesufficiency line is expected to bring a rise in per capita foodgrain
availability, but not an adequate diet, The level of per capita foodgrain
which India is expected to achieve in 1972«73 (17 oz per day) will be
nutritionally sufficient only if all the other ingredients necessary for a
balanced diet also increase, There is, however, liftle reason to expect
that per capita production of vegetables, fruits, meat or dairy products
will increase to the levels needed for a proper diet by 1972«73, Without
this increase, per capita foodgrain availability must expand markedly to
make up for the lower per capita availability of other essentials,

Even if in the late 1970's or early 1980%s all foodstuffs

required for a balanced diet become available, inequalities in income
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distribution would still leave large groups vulnerable to malnutrition, In
short, the Mission finds no reason to expect that malnutrition will not
endure in India well beyond achievement of foodgrain selfesufficiency,

That the need for child feeding programs will continue does
not, of course, mean that it should be met with U, S, rather than Indian
resources, The policy question facing the Mission isiwhen can or should
the GOI assume the costs of the program? Is achievement of fcodgrain
selfesufficiency the signal which triggers the withdrawal of Title IT as
well as Title I imports? X4

b, The Cost of Expansion and Phasesout;

The present school feeding pattern in which the US supplies
all food and the GOI pays for administration, storage and transport costs
the GOI about Rs, 5. 0 per beneficiary per year, At this rate, the total
cost of a program for 25 million children would be Rs.125, 000, 000 and
would rise above present expenditure approximately as follows:

FY Programmed GOI Financial¥ Cost/Recipient
Beneficiary Cost {Rs. 000)-
(000)

1966 9, 300 41,693 4,5 (Actual)
1967 10, 800 56,930 5.3 [Actual)
1968 13,250 80,265 6, 1 {Actual)
1969 14, 697 82,232 5.8 {Estimated)
1970 18,815 94,075 5,0 {Estimated)
1971 21, 530 107, 650 5,0 (Estimated)
1972 25,000 125, 000 5.0 {Estimated)}

% State budget only; excludes contribution of panchayats,

1/ This question assumes that the technical problems now plaguing

' Bal Ahar will be overcome, The present US contribution to the child
feeding program consists mainly of CSM « a blend of corn, soybeans,
and milk, Bal Ahar is a comparable blend of wheat, groundnut and
milk, but s¢ far a suitable combination of these has not been found.
The question is not one of substituting Indian wheat for US wheat, but
of developing an Indian product based on wheat for a US product based
on corn,
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In calculating the cost of a child feeding program funded
solely by the GOI, it is assumed that the GOI will substitute Bal Ahar
for Title II, The estimated cost of a Bal Ahar program -« made solely
from local ingredients including the costs of production, transportation,
and administration e« is estimated at Rs, 33, 5/year per recipidént, {See
Table 6 for breakdown of Bal Ahar Costs.} At this rate, the total cost
of a 25 million recipient program would be:

FY Beneficiary GOCI Financial Cost/Recipient
{000*s) Cost {Rs. 000)
1973 25,000 Rs, 837,500 Rs, 33,5

If GOI assumed the full cost of the present program for 14, 6 million
children, its costs would be;

FY Beneficiary GOI Financial Cost/Beneficiary
(000's) Cost {Rs, 000}
1973 14, 697 Rs, 492, 349 Rs, 33,5

For the GOI to take over the full costs of the present program in 1973
would require an increase of Rs, 410 million over the FY 1969 budget., To
take over and expand the program to 25 million children would involve

an increase of Rs, 712, 5 million,

The Mission believes that either of these alternatives represents
an untenable financial burden for the GOL. There are three ways in which the
costs could be met: {(a) an increase in taxes; (b) a diversion of expanditure
from other programs; {c) an increase in the budgetary deficit, A simple
order of magnitude comparison can help place the relative burden of a
feeding program funded solely by the GOI in perspective,

The possibility of additional taxes seems slight, The governmentts
ability to mobilize more resources through taxation will be under strain in
the next few years as PL 480 funds phase out and other net foreign aid
resources remain stable or decline., At the meeting in May 1968 of the
National Development Council, which considered guidelines for the new
Fourth Five Year Plan, the choice was posed of a 6 percent national growth
rate over a 5 per cent rate, with additional resource mobilization through
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taxation and other sources of Rs, 2, 500 to 3, 000 millions per year
required for the higher growth rate, The reaction of the NDC was not
favorable to the possibility of raising this amount of additional resocurces,
An additional requirement of Rs. 712, 5 million rupees for a feeding
program would be roughly 25 per cent of the total taxation needed for

the higher growth rate and does not seem likely to be forthcoming.

The possibility for decreasing other expenditures also
seems slight, Rs. 712,5 million is almost enough to finance the entire
annual rupee expenditures for the fertilizer production expangion program ~e
an additional quantity of 400, 000 tons of nitrogen per year, or two 200, 000
ton plants costing about Rs, 675 million each, of which Rs, 375 million is
rupee expanditure and the rest foreign exchange {assumed to be financed
through foreign aid or private foreign investment), Even if the plants
are constructed in the private sector the drain on government resources
would be large, since most private companies rely heavily on government
financial institutions for funds,

The prospects for financing the program through the budget
deficit also appear remote, Rs, 712, 5 millions would be an addition of 25
percent to the current year's deficit for central government expanditures
of roughly Rs, 3, 000 millions, The deficit is considered higher than
normal since an expandionary policy is desirable to stimulate recovery
from the recession of the last few years, and there will be pressure to
reduce the deficit in future years as the economy returns to more normal
conditions.

Another consideration which militates against a recommendation
that the GOJI use its scarce resources for the program is that the economic
benefits of child feeding have never been measured, Studies undertaken
by the University of Baroda and the Sri Avinashilingam Home Science
College in Coimbatore have shown that the school lunch program significantly
increased the quantity and quality of the overall diets of the recipients,
Their caloric intake increased, as did their intake of protein, vitamin A,
riboflavin and calcium. The ghildren who were fed were both taller and
heavier at the end of the study period than control groups which received
no food. The tests also revealed overeall improvement in their biochemical
status, However, no attempt has been made to measure the meaning of
these improvements in terms of increased mental acuity, better classroom
performance, disease prevention and reduction of burden on public health
facilities etc. The GOI knows. the costs of the program but has no precise

measure of its economic benefits,
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E. To Phase Down or Not to Phase Down}

These cost figures alter the policy question facing the
Mission., It now is: should the US continue to commit Title II Foods
for the present or an expanded program =« a commitment which will
probably run well past 1972/73; or should the program be pared to a
level which is sustainable with Indian resources? Phrased differently,
the question is, what is more important: that the GOI »e« consistent with
normal practice in programming foreign assistance == learn to manage
and assume responsibility for the program in the near term and not
depend on US handouts; or that significant numbers of malnourished
children continue to be fed? The Mission opts for the latter alternative,
For the following reasons;

Title Il is not technical assistance, The ambitions which
animate our technical assistance program =+ namely, the creation of
selfssufficient institutions capable of making a continuing contribution
to a country's development =~ are not the central concerns of the
Title II program. Title II, as noted before, is primarily an instrument
of social welfare and social development, It reflects the concern of the
Congress that American surplus agriculture resources be used «- in the
words of the legislation -~ "to meet famine or other urgent relief
requirements and combat malnutrition especially in children." In recent
years the stipulation has been added that, insofar as practical, Yassistance
to needy persons shall be directed to self help activities designed to
alleviate the need for such assistance", but this does not change Title II's
essential character as "assistance to needy persons.' The requirement
that these funds be channelled through voluntary agencies insofar as
possible is also a manifestation of US intent that these resources should
serve other than strictly development purposes., They ar¢ intended to
capitalize on and reinforce the American people!s concern for the
welfare of less developed countries.

Institution building is admittedly an important component
of school lunch programs and the ultimate aim is that host country
competence and commitment will grow to the extent that it will continue
the program, But to allow our concern for institution building to
dominate, with the consequence that our shorteterm aim becomes
creation of a2 small program managed and funded by the GOI, would, we
believe, be an inversion of priorities and a serious mistake, India's
present and future needs for supplemental child feeding are too great
to justify this approach,
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A decision to phase down would also appear to be inconsistent
with present Congressional and Executive branch intentions toward Title IL
Admittedly Washington does not speak with one voice, but the dominant
tone from Washington does not support early curtailment of child feeding,
The guidelines for the FY 1969 Title II program state that; "emphasis is
being placed on greater use of American agricultural productivity to
combat hunger and malnutrition in developing countries.! The guidelines
repeat the evidence that malnutrition may cause mental retardation in
children and its entire emphasis is on broader use of Title II resources
to dampen malnutrition problems. This emphasis is reinforced ~« by
inference at least == by the Title II legislation which contains none of the
phase«out language or termination providions of Title L.

The above paragraphs are not an argument that the U,S,

should continue to supply Title II food indefinitely without any increase in
the GOI contribution. We believe, as implied above, that it is not valid

to ask or expect the GOI to assume a significant portion of either the
present or expanded program in the near future, Such a step would be a
diversion of funds from more pressing development priorities and could
compromise the effectiveness of U,S, dollar assistance and the achievement
of Mission goals, We believe, however, that, as the program expands, a
gradual increase in the relative contributions of the center and/or state
governments to the program (as well as an increase from the local
governments) should be sought, The Mission plans to discuss means for
doing so with- CARE and the GOI during FY 1969 and intends to condition
approval for the FY 1970 program on development of such an understanding,

PART Il = THE MISSION STANCE ,,, CONCLUSIONS & RECOMMENDA TIONS

The Mission believes that:

- malnutrition with its pernicious implications for the health
and productive capacity of India's human resources will
endure in India well into the 1970's and perhaps the 1980%s,
Expanding child feeding from the present 14 million to
25 million is clearly justified in terms of need.

- CARE appears to have the managerial ability for a program
of 25 million children. It certainly has the ability to
administer the FY 1969 program which is only slightly
larger than its program for the last two years, To obtain
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a more precise assessment of CARE?s management
resources, the Mission has commissioned a manage=
ment study which should pinpoint any improvements
needed for 1970 and beyond,

- The US should neither expect nor require the GOI to
assume a significant portion of the costs of the child
feeding program during the fourth five year plan,

The U,S, should, however, develop with CARE and the
GOI a plan under which the GOI will gradually increase
its relative contribution to the program. The U,S,
should also work with CARE and the GOI on development
of criterion for establishing need and procedures for
directing the additional food to needy areas and children.

- Assuming above conditions are met, the U,S, should provide
Title II food to support expansion of the pre-school and school
feeding program to about 25 million by the end of the fourth
five year plan,

- The U,S, == in conjunction with CARE and the GOI ==
should seek to mount a study to measure the nutritional
impact of school feeding, the physical and mental benefits
for the recipients and the cost/benefits in terms of
improved classroom performance, disease prevention
and the diminished burden on health facilities etc,

The Mission recommends, therefore, that AID/W: (1) approve
the FY 1969 AER as submitted and (2} endorse plans for expansion of
school feeding subject to the above conditions and the continued availability
of Title Il resources,
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PL 480 Title II Programmed Beneficiaries

The attached Table indicates the growth in beneficiaries from
1964 to 1971, In accordance with the Food for Freedom priorities,
child feeding has risen rapidly and Foodwfor=Work projects started
in 1968 show some slight increase. Institutional feeding has rapidly
declined and family feeding was eliminated altogether in 1967, The
refugee caseeload has been gradually diminishing, Feeding centers
were also eliminated in 1967, Educational development programs
requiring food support are expected to rise because of the increase in
feeding programs for wocational school students, Health programs
will reach the peak in 1970 and decline rapidly. The refugee program
is concerned with Tibetan Refugees who are a hard-core residual
responsibility, '

The Tables of individual agency programmed beneficiaries
indicate that they have followed the trend in present guidelines for
Food for Peace programs, CRS has significantly decreased or
eliminated its dole type of programs, Family feeding and feeding
centers were eliminated entirely in 1967, Institutional feeding dropped
drastically between 1967 and 1968 and is levelling off, Foodefor=Work
programs started in 1968 probably contain many people who may have
been on family feeding previously but now are able to perform work
for their rations. Pre~school feeding programs which declined in
1967, increased dramatically in 1968 and is expected to level off at
a slightly lower figure. School feeding has increased at a steady
pace after a decline between 1967 and 1968, In 1967 all categories of
CRS were re-examined in accordance with the new guidelines, It was
found that many beneficiaries in the family category were actually pre~
school children and 1968 reflected that fact, The decline in school
children between 1967 and 1968 was based on actual experience., CRS
expected to undertake certain municipal programs which did not
materialize, Hence the decline in 1968,

CWS also re-examined its categories in 1967 and the 1968 program
reflected a new alignment, Family feeding was eliminated and children
in that category received food under child feeding in 1968, Feeding
centers were eliminated in 1967 and the Foodefor=Work program became
the major focus in the agency.



Examination of the CARE program for 1967, 68 and 69
indicates that CARE has been operating at about the same level
for the past three years, The FY 69 program reflects absorption
of the 1968 emergency beneficiaries in the regular FY 69 program,

At the end of 1965 UNICETF eliminated its school feeding
program and reduced its MCH program, After a lapse of one year
it inaugurated a feeding program for pre=vocational students which
declined rapidly, Since it is UNICEF's global policy to withdraw
from feeding programs, this agency will phase out its activities by
the end of 1969.
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Title II beneficiaries program in actual
FY 64 thru FY 71 by Voluntary Agencies

. This Table indicates the number of beneficiaries actually
fed by each volagency during the period FY 64 thru FY 68 and the
T program proposed figures for FY 69 thru FY 71,

For CARE, it should be noted that the beneficiaries actually
served were about the same for both FY 67 and FY 68 and the proposed
figures for FY 69 only involves a slight increase,

Beneficiaries actually served by CRS were reduced in 1968
from the 1967 figures and the proposal for 1969 is a further reduction,

The same situation is true for CWS. The increase in FY 69,
70 and 71 on the part of all agencies result from further concentration
on the child feeding and food~fore-work programs.,

It should be noted that fewer persons were fed in 1968 than 1967
and the program proposal for 1969 is based on GOI plans for increased
child feeding for preeschoolers,

1a



TABLE 3

- CARE PROGRAM -

ACTUAL PL 480 TITLE II BENEFICIARIES
REGULAR AND EMERGENCY - FY 67, 68, 69

(Figures in 000s)

Program Actual Actual
FY 69 FY 68 FY 67
Total Regular Emergency Total Regular Emergency
Bihar 3,000 4,900 1,400 3,500 4,000 - 4, 000
West Bengal 2,060 1,400 700 700 560 60 500
Kerala 1,900 1,400 1,400 - 1, 600 1,600 -
Madras 1, 700 1,400 1,400 - 1, 500 1, 500 -
Mysore 1, 200 1, 100 1, 100 - 1, vLO 50U 500
Madhya Pradesh 675 430 339 100 TUU 300 400
Maharashtra 675 350 350 - 360 350 10
Uttar Pradesh 650 550 350 200 1, VO 200 800
Andhra Pradesh 605 400 400 - 500 500 -
Orissa 597 600 600 - 9uu 400 500
Rajasthan 400 3u0 300 - 400 400 -
Punjab 375 300 300 - 400 404 -
Gujarat 335 120 120 - 250 200 ~-50
Harayana 325 - - - - - -
Himachal Pradesh 200 - - - - - -

Total 14,697 13,250(8,750)  (4,500) 13, 170 (6,410) {6, 760)
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o TABLE 6

COST « BAL AHAR PROGRAM

L Bal Ahar

* Local Wheat 700 Kg Rs, 462,00
. Groundnut meal: 250 Kg Rs, 225,00
> Milk (local): 50 Kg Rs, 154.00
Vitamins and Rs, 101,80
Rs, 942,80
Manufacturing and flavoring Rs, 245,00
Cost/MT Rs.1187. 80
Cost/Kg Rs., 1,18
1L, Feeding Program; Cost per beneficiary
- Bal Ahar - Rs,1,18/kg x 25 kg/
beneficiary/year Rs, 29.50
Administration, Transportation
& Storage/per beneficiary/year 4.0
Cost/beneficiary/year = Rs. 33,5
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