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LONG_RANCE_AGRIGULTURAL ADJUSTMENT

o) 3 - ’ @ -
Halph W. Cummings, dJr.

~

o

The record foodgrain harvest in 1967-6&, appearing
- after the devastating experience of two consecutive,
unpreqedenfed drOught'yéars, signalled the introduction
of the Green Revolntion to India.l The initial perfor- '
mance was followed in 1968-69 by only a marginally

lower output inspite of below normal rainfall.2 India
achieved her first 107 million ton foodgrain harvest

in 1969-70. She confidently plans for self—sufficiéncy
ialfooagrains by the early 1970s. A

st et o et aad | i amier B e

@ The author Advisor in Agricultural Fconomics with

the Harvard Adv1qory Group in Indonesia,.served as Chief,
Agricultural Economics Division, USATD/India during- 1967
through 1969, The paper summarises research carried out
by USAID in India which was presented in the Long Ran
Agricultural Adijustment Analysis, Annex I’ to the I'Y 1971
Country Field Submission. This analysis will be published
in a forthcoming book co-authored with Robkert ¥. Herdt,
The views expressed in this paper are personal and do not
necessarlly reflect those of USAID or of the Levelopment
Advisory uerv10e of Harvard University.

1. 1. kalph ¥, Cummin:s, Jr. and S.X, Ray, "The New
Agricultural Strategy: Ttes Contribution to 1967-68
Production,™ LEconomic and Political deekly, Vol. IV,
No,13, Mar ¢h ?9 1969 PP. A—?——A—lo

2. Ralph W, Cummings, Jr. and S.¥. Ray, "1962-6G Food-
~grain Production: Relative Contribution of Weather and New
‘Technology,™ Economic and Political Weekly, Vol.IV, No.39,
September 27, 1969, pp. A-103—A-174. ot
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Lhere is conVJnc1ng evidence that the Green Revoluflon
-has shlfted -the productlon function for much of TIndian
agrlculture upward, Given adequate government support, this
new technology promlqe*to increase significantly-the
' aggregate agr:cultural growth rate oVer the foreSeeable
future, The deeper significance of the Creen Revolution is
.that it creates a new potential for accelerated economic
growth well beyond the agrwcultural sector which at last
can provide a higher staedard of living for a sixth of the-
world’s populatlon ' ‘

\

There is a new future for Tndlan agrlculture For
this reason, it is necessary to 1dent1fv prospectlve'
‘protlem areas in the long- term growth -in order that anti-
‘cipation of and reactlon to expected problems (and '
positive forces) can accelerate the growth. process and
case the attendant adjustment problems., It is.the purpose -
of the "Long Range Agr:cultural Ad justment Analysis™
(LRAAA) to pose questions regarding what policy actions
will be required to achieve and sustain this higher trend
of productlon, €.g., to turn agricultural potential into
reality.y : \ '

T

'TARGETS

Agr1Culture 1q “the domlnant sector in the Tndlan
eéconomy. It accounts for approx1mate1v three- quartero of
the labour force, one-half of nationdl income, 40 .per cent

: 'v3.<John P. Lewis, ”Nanted in India —A Relevant:
kadicalism," Polﬁcy Memorandum No., 35, Center for
Tnternatlonal Studies, Woodrow Wilson-School for
International and Publlc Affairs, Princeton University,
Uu.S A., 1909
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- of domestic capital formation aﬁd three- quarteKSOf exports
(1f we include manufactured agrlculfural products). It is
the prlmary supplier . of necessary consumption goods, e.g.,

food and fitre. I _ oo Vo

. Experlence in the developed couyrrzes ha's shown that
'eéonomlc forces have, 1in the past, 1ed to a reduct1on in
relatlve 1mportance of agriculture to employmenf and .
'natlonal income even though activity in the agricultural
| sector has been encouraged and the level of agrlcultural
production has increased rapidly, Kuznets has stated this
apparent dilemma as fol¢ows "One of the cruC1a1 problems
of modern economic growth 1< how to extract from the
product of agrlculture a surpluq for flnan01ng of capital
formation necessary for economic growth without at: the
same tlme blighting the growth of angCulture -under
.conditions when no easy qu1d pro quo for 'such surp]us is
available, "_' Lo e ’ - I \

Through the first half of thls century when techno?o-
glcal change’ was gradual Indian .agriculture had evolved
into an‘equlllbrlum which— while being chafacterized by
wide disparities with regafd to inter-regional éﬁd\intér—
‘personal incomes — was relatively accepted. The new techno-
logy has upset this equilibrium. It is almest inevitable
that’certain groups cf people and certain,regions will

‘gain relative to others eéven though most groups and

" regions 'may‘benefit‘ﬁoeitively either directly" (tnrough |
higher incomes) or 1nd1rectly (through lower food erC@S) .

~.In a.coﬁntry which is.dedicated -to developing a Msocialistic
pattern of society" and in which the- demonstratlon effec+
is clearly active, the po]1t1cal 1fnp11catlonc of chanvlnp
inter- personal and. 1nter reglonal income dlstrlbutlons

\ cannot be ignored,

~
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Therefore the Ob]GCthGS of agrlcultural devmlopmant
must include some comblnatlon of growth with equality. Th:
;Fourth Five-Year Plan prowecta an annual target increase
in hational income of five and one-half per cent, We have
tentatlvely estimated that the levels of (political and)
economic obgectnves in agricultural development necessary
- to support this target rate of overall growth are &as
,follows
A 4 five per_cent annual growth rate in aggregate

agricultural production to satisfv demand
. requlrements for food and fibre.

Human consumption requirements were proqected for a
wide range of+ commodltles fr@nthc sum of CXpeCted popula-
“tion growth plus the product of the income: elastlcltv of
demand multlplled times expected per. Caplta 4income

growth, 4 On the bas1s of these as3umptlons at constant

Fourth’ 'Fifthff i;u. Sixth
‘Plan . Plan" ... Plan

Annual population o ;7 L

growth (%) 2.6 2
National inc ome o
growth (%)

* Income elaqt1C1ties of
demard :

Foodgrawns ~
Agrlcultural products

Crowth in requirements. (%) Te e
Foodgrains ..~3.,—:ﬁ.0. - 3.5—=3.9 3.3= 3.9
Agricultural a T CoLEEe

products ., L,1—=4.9 =~ bol—14.9 Aflf-S.g

4. For .details of these nroqectwone 1nblud1ng a
dlSCUSSlOﬂ of the weaknesses see S.X, ~Ray: Demand for
Food in India, 1968-69 to 1983-8 , UonTD/Tndla un-
published working paper, January, 1969
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prices aggrepate foodgraln demand for human consumpflon is
estimated to grow at approximately three to four per cent

.. per-year; demand for non-foodgrains is estimated to increase
at a hiéher rate, To those figures must be added require-
~ments for seed (proportionate growth to acreage), animal
feed (growing rapidly) and waste (which should decline as.
a‘percentage of production). The sum total of these -compo-
nents is a projected growth in demand for total agricultural
products of 4 to 5 per cent annually with stable prices;

~the quantities denanded will grow faster if prices decline,

B. Achlevementrof a target rate of resource
mobilization to provide that the higher
production rate is sustainable into the
future; e.g., (1) sufficient increase in
the rate of capital formation-in agriculture-
so that the higher rate of agricultural \ _
growth is sustainable on the supply side, and
(2)_sufficient transfer of financial resources
from the agricultural to the non-agricultural
sectors so _that the higher rate of growth is
sustainable from the demand side and is :
consistent with and contributes to accelerated
overall economic growth.

Private capital formation in agriculture is a function

of expected future profits .which depend on lower input costs,
. greater productivity (input-output respohse), or:higher
product prices, Resources can be transferred to the non-
agricultural sector by (a) depositing the:profits from
agriculture in finaneial institutions which could loan the
funds to the non-agricultural sectors, or (b) - ‘stimulating-
1ncreased non-agricultural proflts elther via falllng
agrlcultural prices which would relieve input price -
pressures on wages: and raw materlals and/or through‘
Alncreased agr1cultura1 demand for consumotlon and invest-
ment goods produced by the non- agrlcultural sector wrlch
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could 'lea'dftoohip'her'prjcec for non- aprlcultural products
or fuller utilization of non- agrmcultural capa01ty. The
- government enters into this process through tax1ng earn-‘
ing profits on its public sector undertakings, borrow1ng
from the publlC and other forms of deficit. financing, or
.organ1z1ng rural works programmes to make effective pro-
iuctlve use of . avallable under-employed manpower Increased

fexportq can* prov1de the flnal source ——valuable forelfn
exchange ’

- The achievement ofﬁthe;iourthvfive-lear Plan natlonal
income target requires ralslng the average domeetlc savings
‘ratlo from 9 per cent (196869 level) to 12.6 per’ cent by

~-'the end of the Fourth Plan; ‘the marglnal saV1ngs rate would
" be ?4 per cent, The agrlcultural sector— both becauee of
sheer size but also, more recently, because of its enhanced
- growth potentlal—-muet play the ‘key role in this proceS° of
fcapltal-formatlon The’ pOlle problem is how to prov1de
llncentlves for accelerated capital formation 1n agrlculcure
whlle at the same time, to mobilize and transfer fnnanC1al
resources to the non-agricultural sector. If the process
~1s successful, the contrlbutlon of the ‘agricultural sector
to aggregate capital formation may be indirect and the
Saving s may not all appear as agricultural investments in
‘the national income Stat1°tlcS The - agricultural sector’
must develOp in such a way that the aggregate qav1ngs.’
'target for the. economy is achieved. :

)

C. & mlnlmum annual agricultural growth ‘rate for any
. State of two and one-half per cent to satisfy
: demands for inter- rcgjonal ﬁqu1tv :

Only;about 80°to 90 million net acres are presently
considered to be high potential areas for the new cereal
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varieties. This area can pOSS1bly be doublOi w1th new
irrigation and drainage investments. Ho wever, the high
potential irrigation areas are unevenly distributed'among
States. ' o ‘

- The prospects for .near-term genetlc break- throughs
for the unlrrlgable low ralnfall lands whack account for
a large part of “the country are not encouraging. - Future
production increases in these dry areas must be achieved
by methods which have received only llnlted acceptance in

- the past —changes in cropping patterns, increased ferti-
lizer application, more effectivellesd preparation with
mechanized power, and planned snimalfgrazing. Factor
‘mobility, especially internsl labdur'migfatjon which might
be one means to equallue per Capltd incomes, has not been ,
very active in the past, Lherefore there ie tbe'danmer
that a . large "ApoalachLa" might develoo in the dr) midland
of the country. Any regnon which feels that it is nevlectel
in the growth process can provide the focus for the easy
mobilization of votes to obstruct or skew a develorment
programme, R I

At the m1n1mum, the growth rate for any State should
be no-less than the rate of populatjon increases in. that
State if the average level of standard of llvwng is not
to lose ground More pOlltlcally attractive woulc be a
narrowing of differences in income levels among utdtGS.\
However , the agrlcultural sector . 1q only part of the |
reason. for. these dlfferences. A realnstle.target ‘might
be to achieve a minimum agrlculebral growth ratv,;n any
State at least ‘equal to-the rate of population ;rowth or -

averaging -at least two to two and one-half per “ent

annually,
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- . -

D A minimum annual 1ncrease in per ¢apita real income
. ol ONné to two per cent in the Iow-end poverty r“oups
to satlsfy claims for inter- personal un1ty ’ }

_ There are no apparent phy51cal economies of sc: le
requlred in the adoptlon of the new technologv All. of

the necessary inputs, with the pos sible exception of
tractors, are divisible, - Small farmers, who have resources,
particularly water, and who market some minimum amount of
their. production for cash incomes in order to ‘have -money

to pay for purchased ‘inputs, are part1c1pat1ng Sore
potentlally viable smaller farmers may lag behlnd the
-larger landholders until they are conv1nced that the

risk of adoption is not too large, However malle1
cultivators without adequate productive. resources gsome
of whom are potentially viable if they had ehese resources,
those cultivating low rainfall lands and landleso
labourers in surplus labour areas are vulnerdble Lhey
constitute'a group which must be brought more QqueSbfullv
into the division of the beneflts in order to mlnimlze
political dlscontent

A Tdeally—-agaln in terws of pOllthal attractlveness—-
andla would like to narrow inter-personal’ income differen- _
fces. More reallstlcally, she might attempt to achieve a
a minimum per capita income growth target, for any pgrticular
| economic group at a level at which al1l. groups in the
economy will receive some tangible— although not =

necessarlly large-beneflts from development

These four obqectlves—-W1th1n ehe present ccntext
of the Fourth Five-Year Plan terms of referencenw
provide for sustalned 1ncrease in per Caplta aVullablllty
of food and fibre equitably dlstrlbuted over Spa'e and
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| 7tam§ng'peopie,inASu¢h:a ménﬁér]ﬁhaf the'agriculiural deve-
lopment is cbnsistent‘with_and'contributes to overall
economic growth. The next stép‘ié to design a general set
offpoliéies by which to achieve these targets. .‘

o IT

AN -AGRTCULTURAL DEVELOPMENT SCENARIO

/

‘in order to focus ouf considerationlof and to antici-
pate some of the implications of the package of policy
instruments directly aopiied to .the agricultural secctor,

we have fjfst worked out a scenario for a sustaiﬁed five
per cent rate of agricultural growth over the next fifteen-
year period. The aggregate projection for this medium
growth path in foodgrain production, calculaied,with a
synthetic production function assuming additive input ’
‘responses (empiricélly derived) of land, irrigation, seeds,
'and fértilizer, is shown in Table 1.5 This'projection
plays a unifying role in the analysis by éuggesfing levels
df'requirements for the:policyréétegories which are
discussed in more detail in the next section. It should

be noted that the particular combination of inputs used

in Table I is only one of the many possible'aiﬁernatives
which could result in the taiget'output levels, The "best”
policy combination must be derived ffom_éxperience o

5. See William Holst, "Twenty-year Projections of India's
Foodgrain and Fertilizer Demand and Supply,” Volume II of The
- World Food Problem, Report of the President's Science .
Advisory Committee, Washington, D.C., U.S.A. 1967 and W.E,
Hendrix, J.J. Naive and W.E, Adams:Acceleratihng India's
Foodgrain Production, 1967-68 to 1970-71, Foreign Agricultural
Economic Report No.40. U.S. Department of Agriculture, _
Economic Research Service, 1968 for studies using similar
methodologies., :




TABLE I — &edwmmpi dwodorad ar Pr 'ocLuc_t_io_r_i

Units 196465 1967-68 1068-69 1973-74 1978-79 1983-8L

Gross sown
-area

Allocated -
to cereals)million 232.9 2LL,,0 . 245,0 245.0 -~ 250.0

) ; - ‘
% 390.7 392.5  390.0  kli.6  429.4 KL5.3
)

Allocated )acres _
3 590 56.0 - 60.0 €0.0  €0.0
) | |
?

to pulses
Allocated
to non-. ‘ : ‘ ‘
foodgrains 9.8  92.5 | 109.6  124.4  135.3
High Yielding -

Variet ies - ("tons" are

Irrigated metric tons)

5. Gross area ., million acres - 14.8 22.9 50.0 90.0  110.0
6. Average NPK : . M 7o
dosage i lbs. /acre . .60.0 55.0 8.0 - 100.0 120.0
Package res- : v S
ponse ratio, . - 13.5 13.5 13.5 13.5 13.5

Pack age ) . :
: lbs./acre : - 810.0 742.0 1,14,8,0 1,350,0 1,620.0

[¢p]
b=
(&
Hl
=
O
t‘;
=
(@
(St
a
b
1
0o,
A
o
[P
=
<t
=
&
=
o

increase,, )
Basic ce- ) .
real yield) .. | 1,300.0 1,300.0 1,300.0 1,300.0 1,300.0
Package ce-) - ~ ‘ '
real yield) . © 2,110.0 2,042.0 2,448.0 2,650,0 2,920.0
HYV. cereal pro- = .- , - , _ T ) : S
. . .duction . - million tons ' 142 21.3 - 55,6 108. 4 146.0

(Contd. )




..( Tuble I, congd.) s
| Umits | 1964-65

com b T -

. 1967-08 1966-65 1973-7k 1978-79 1983 -8k

Iocal Varieties="
Irrigated
Cereals

12, Gross-area -,, million acres  53.2
13, Average WPK . . ... . TR
+ 7 dosage .. lbs./acre 30.0
‘14, Percentage o
© of "area
receiving T .
" NPK .. _ 40,0
‘15, Average NPK ‘
dosage —
all area .. 1lbs./acre 12.0
16. Fertilizer
re sponse
ratio = .. - 2.0
17. Increase )
due to )
fertili-)
zer .. ) -
)
)

0~
=
0
S
s
=
=
&

lbs./acre |
) - 108.0 220,0  220.0  405.0
18, Basic e ‘ ‘ : : :
cereal : o ' ‘ ) ,
. yield ..g - . ~1,350.0 1,250,0 1,250.0 1,300,0

Total 4 .. . - B
Coyield-vl) o - I,458.0 1,470.0 1,470.0 1,705.0
lereal-producs-iillion ~° 0 oo , , |

‘tion-—local _ = tons . . 35.3 . 30.2  25.5 . 16.7 . -

(Contd.)
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(Iable I.contd.)
- Units - 196465 - 1967-68 1968-6G 1973-7L 1978 79 15

Unirrigated
‘Cereal -
Variet ies

2l. Gross area million acres
22, Average NPK  1lbs./acre
23. Percentage :
of area re-
. ceiving HPK
2. -Average NPK
dosage— all
area .. ... lbs/acre
25. Fertilizer
- response ratio -
20. Increase due
to Tertl—

R7. 1 :
_ lbs./acre

29, 2L million
tons

()]
=
O
=t
—
O
B
O
=
[AM
i
—
(AW
a9
oy}
[9p]
)
=
<X
a
S
=
L.;‘;
[




(-Table I.contd.) |
 Units 7 196465  1967-68 1968-69 1973-7) 1978-79 1983-81

Total cereal million
roduct ion tons

{normil ‘ Lo T - . S o
weat her) - 73.5 8.4 87,1 116.1  150.3 187. 4

31. Average cereal . -
yield .- lbs./acre 694.0 . 762.0 782.4 1,042,0 1,350.0 1,649,0
Ccmpound : ‘ ‘ ‘ ' o
rowth in o 2 RN The b Uée b Uie ve o RES
yield . per cent- - - 5,9 6.2 Lol

L]
=
)1.
ep)]
O
E;‘
=
oy
&%

Pulses

H W,

o]
oL

32. Total . million
Production
(normsl

RAI

. o | 10.7° 13.0  13.6  1h3
168 |  450.0  475.0  500,0  525.0

~2 e

(contd, )
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=

(Table I concld.,)

Units  1964-65 = 1967-68 1968-69 1973-7h 1978-79 1983-8l,

Foodgrains

34. Total produc- million

tion™ (normal tons

weather) . 85,6 95.9 97.8
35. Compouncd growth per cent - - - -

36. Average yield ., lbs./acre

(normal weather) : a45,0 703.0  723.5
37. Compound growth., per ce - - -
38. Weather index .. index 104.8 °  103.0 89,1
39. Actual production million :

tons 894 ' 9.0 9%.,0

% Notes: The projections were developed as follows:

1. Data on total foodgrain acreage, ‘high-yielding variety acreage, irr igated acreage
and total fertilizer distribution are repoxted from official sources or -extrapolated
from earlier years for 1964-65, 1967-68 and 1968-69. lverage NPK dosage and per.cent of
foodgrain area receiving NPK were estimated from survey data. The basic cereal yield = -
and foodgrain-fertilizer response ratios were estimated from experimental data and crop-
cutting surveys. The internal consistency of these input quantities ard ‘input-output "
responses was checked against reported production figures for 1964-65, 1967-68, and
1968-69 as corrected by a rainfall index to mormalise" weather. . -

2. The "normal weather” production eéstimates for 1967-68 and 1968-69 refer to the
normal influence of weather on yield only. Actually favourable rainfall in 1967-68
increased acreage on rain-fed lamds and the poor rainfall in 1968-69 decreased this
"swing area." Therefore, 95.9 million tons for 1967-68 is an over-estimate and 97.8
million tons.for 1968-69 is an under-estimate for-totally corrected "normal weather"
production - ‘ R L ' : - —

3. Production levels for 1973-7.4 through 1983-84 are based on input levels discussed
in section III on policies, B ' ' . .
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4

. . G ... : ' '
and further research.” It is our judgment that the growth

in input use implied in this medium projection is feasible
‘both in physical snd economic terms.’ Even at the end of
the Sixth Five-Year Plan, the capacity for agricultural
oroduction will be well below full utilization, .

-

. 6. The fitting of a more formal disaggregated planning
model, embodving regional sub-models, should be a high
priority research project for the future. Our approach in
all its simplicity has similarities to a linear programming
~model, We "maximize" a growth rate subject to assigned con-
straints of area, irrigation, fertilizer, and technology.
However, the economics implicit in our approach are not
internally a function of the model. We must adjust the re-
lationship to suit our btest judgment. This procedure does
have benefits in that it forces the policy-maker to con-
Sciously evaluate policy trade-offs instead of turning this
important decision over to an impersonal model. However, the
capacity of our simple approach is limited. Furthermore, the
subjectivity of the approach has its negative aspects. A
more formal production function model, e.g., non-linear
programming, could give a more realistic evaluation of the
relative substitutability among inputs (in'our scheme, we
assume constant returns to inputs individually and in combi-
nation regardless of quantity). On the other hand, the fact
that technology is changing rapidly, shifting the production
function upward and changing the relationships among inputs,
reduces the confidence.we might place on the coefficients
derived from a formal empirical fitted from historical data.
A simulation model to explore the implications of different
assumptions regarding parameters might be the most flexible,
hence most useful, policy tool for this rapidly changing
world, In the meantime, until more information is available,
our task is to re-check coeffic¢ients and input use projec-
tions over time, among regions, individually and in
combination, -

- 7. It should be noted that while the 5 per cent growth
rate is high in historical Indian terms and even as compared -
to U.S. past performance, several countries including Israel,
Sudan, Mexico, Philippines, Tanganyika, and Yugoslavia
maintained annual rates of ‘increase of crop output exceeding
5 per cent during the 1948-63 period. :
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lhe agrwculturdl development scenarwo resul 1ng from
this medium growfk pcrformance mlght be GXpected to have
the follow1nc character1<t1cs ‘ '

Cer Gdlo “roductlon

lhc 1n1tzal product:on thrust from the High-Yielding
“arzetlcs (PYV) has been led by wheat., It 1s expected that
wheat productlcn will continue to 1ncrease in the future
althouyh at more moderate rates than- during 1967-70. Wheat
accounts for only 20 per cent of the total foodgraln
production, Therefore continued high level foodgrain. growth
is dependent on progresz in rice. The physical potentisl
~of .the short- Strawed rice varieties is great under
'_favourable condltlons characterlaed by low humidity -
controlled water, and intense sunlight unrestricted by
cloud cover, Nowever moSt rice in Indiag is grown durlog
-~ the rainy season, chlds during this . period are lower ‘and
more variable as compared to the dry season. When high-
yielding rice varieties are released which are more. compa-
tible with environmental conditions whnch characterlze thc,‘
most 1mportant growing. eeasons the rate of adoptlon Nill
Iaccelerate the level’ of 1nput use will increase CaUulnf
yields to approach phy51cal potentzals 'and yield varia-
bility will decrease. ‘Research to correct 1dent1f1ed '
problems is underway., It is expected that eteauy increases
in yields will also be achleved by maigze, oorghum and
ba jra with . performance belng relatlvely most promlslng
for the latter. two cereals on drier lands, ‘

8. W.. . David Hopper -and Vavne H.Freeman, "From Unsteady

’Infancy to Vigorous Adelescence Rice bevelopment "
Economic and Folitical Weekly, Vol IV, No.13, March 29,
1969, pp. A-TI7-A-77 '
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Projections of future price implications'Of the,
‘medium. fooagraln growth rate compared with demand pro jec-
tions fron the pT’VlOUo seéction indicate a gradually
QGCanlng level of foodgraln prchS,‘If:thefe is a gradual
rate oftjnfUQioo of cost—reducing foodgrain-technology,
econcmic incentives for foodgraln production should be

‘”naxntalned If the cost reductions are significant, there
will be substahtidl additional incentives for capital for-
mation in agric JlEUFP and for resource tran%fer to other’
sectors, ’

Non-cereals. Production

Alt houeh thers may be oome research soln off from the
hYV, rapld vield increases for non—cereals are not expected
“in the near future If non-cersals productnon lags 1n1t1a11y,
hlgher prices will stlmulate more fertilizer use for these
crops However increased supply in the future will result
primarily from acreage thfts 1nduced by the relatlvely more
' favourable prlces of non- foodgralns '

Inter- reglonal Growth

Lhe’new'cereal varieties are generally‘inSensitive.to
day length ard temperattre’(w1th1n reasonable llmlts) "This
introduces ‘much greater flexibility in geograprlcal and
seasonal location. Lhere is no guarantee that future re-
gional cropping patterns will resemble present patterns.,

In theory, the new map of crop location could vary from
"one extreme of every district belng'seTf suif1c1ent 1n
- every crop consumed 1n that dlStTlCt to the other extreme
of a pattern.of reglona1 specialisation in productlon
although not necessary in the- samc locatlons as- presently,
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One would guess that reglonal spec1alasatlon will be the
prevailing pattern The new result’ will be-influenced by
the technical, phy31cal and economlc factors which define
:icomparatlve advantage and -can be-influenced" by government
- pol1c1es promoted ‘either to change or reinforce this pattern.

~

N Very approx1mate-progectlons of future State agri-
cultural growth rates consistent with the: five per cent
aggregate rate were made by allocating the aggregate growth\
among’ Sta‘es in proportﬁon to the proportwon of 1rr1gatjon
acreage in each State at-the beginning of the Fourth Five-
Year Plan; Table 1T illustrates the”brojected State rates
as: compared to past perfoermance and the relatlve p0851ble
re-ordering of the respective States in the new env1ron— .
ment of agricultural performande., On this baS1s, the two
per cent minimum-for annytate;appears‘to be'féasible\and
a two and one—half per cent minimum growth appears to be
attainable if extra effort is made. Even after adjustments
are made in the orderlng to account for other growth- induc-
ing or. inh1b1t1np characterlstlcs of the rGSpectlve States
such as area under assured ralnfall qual:ty of 1rr1gat10n
and drainage quallty it appears that the western sectlon
of Tndla (to whlch mlght be added Lelangana and’ some of
upland Madras) will be the lagglng growth area.’

' Inter-personal Income CGrowth . .

Brief analeesﬁwere attempted in part. based on recent
experienCe for. each of the prlmary rural - economlc groups
to determlne how they fare under dlfferent agrlcultural
growth assumptlons Tt was concluded that some - absolute
1mprovement 1n real income can’ be expected even from the 4
lowest income- groups However “a narrow1ng of 1ncome -

‘ dlfferences appears to be less llkely to be ach eved
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Comparison of Post-Independence and
" Projected Fourth Five-Year Plan
(Preliminary) Agricultural Growth
Rates by States. S

(annual compound rates) .

- _ - Per cent annual Rank
Zone /State . . growth :
SR ' Post- Fourth Change Post- Fourth
Inde- Plan . Inde- Plan
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~ Sourc¢e: Government of India; Bandhudas Sen,

~ Note: The States have been arranged into four roughly simila:
groupings which have basic similarities regarding (1) cropping
pattern, (2) rainfall availability, (3) distribution of land by
size of holding, (4) coverage and source of irrigetion, (5) NPK
" usage, and (6) agricultural growth potential, - = o

+ This sharp increase is Erimarily the result of the recent

opening of the Rajasthan Cana
over-stated. ‘

Ste
.3

and is probably substantially

e

* There is a relatively large proportion of tank and canal
irrigation in these areas., These sources are dependent on
monsoons for replenishment and present difficult on-farm
management problems for users, S

‘
\
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-

Summary: This developméht'scenario gives a general
overview pegarding results which might characterize one
level and mix‘oflpolicies»hecessafy'to achieve the desired
targets. Alternative combinations of inputs can be evaluated.,
The implications of higher and lower growth target can also .
be tested.9 Once the general order of the policies is decided,
the next step is to explicitly consider the details of these
policies and to determine the economicvdecisions.whichbmuSt
be made in their impleméhtapion;  y

9. Alternative growth paths were projected and their
implications considered. The low metabolism growth path
.projects an annual compound growth rate in foodgrain
production from 2.9 to 3.7 per cent (cereal yield increase
between 3.4 to 4.2 per cent) from the Fourth to the Sixth
Plan with only gradual increase in non-foodgrain produc tion,
The higher metabolism growth path projects a compound growth
rate in foodgrain production declining from 6,9 to 4.2 per
cent (the annual increase in cereals yields declines from
7.8 to 4.7 per cent) with fairly rapid increases in non-
foodgrain production from acreage shifts. The alternative
growth paths are based on different assumptions rogarding
the spread of HYV, average dosage and coverage of chemical
fertilizers, irrigation development, and introducwicn of
new technology. . \ o ' S '
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A TIT

"fINSTRUNﬁNTS

Lhe basic pO]lCJ facb of Indian arrlcultural develop-
. ment is that the operational productlon and marketing
_de01olon= are made by millions of individual cultivators.
. Co-ordinationand order is brought to the 1nd1v1dua1 '
;decisibh$ by (1) the institutional, 8001al and pOlltha
 *environments which have conditioned these' cultlvators 1n
the East and which will shape their recept1v1ty to new
ideas in the future; (2) the market economic environment
feflectihg~phangihg forces of supply and demand expressed
ihrOUgh the price system; and (3) government policiés'and
- programmes, It is the government policy role - either
expressed- dlrectWV through government part1c1patlon or"
:1nd1rect1y through influencing the env1ronnent for prlvate
decisions - to attaln the ObJGCthGS broadly dOflnnd 1n
Afﬂthe flTSt sectlon that we now examine in. this sectlonf.

3

1 the ‘policies will be cénsidered in five categories:
(1) 1nput avallabllltles (2) distribution'of inputs and
‘,marketlng of outputs, (3) eéénomic policies (L) research
‘?and technology, and (5) soc1ally—or10nted prograruns
‘ Altérhative1y; it might be approprlate to. consider the

| policies to fall within four analytical categoricss: (1) to
enable the producer to reach the surface of the Dr oduction
function, c. g., to make more effectlvn use of ex¢st1ng
resources,,(Z) to enable the producer to move uputhe\
surface of the production function, e.g., to'provide more
production inputs; (3) to enable a shift upward-and out-
ward in the production function, e.g., to incredse’the
inputfoufput response of inputs; and (4) to enstle thosec
not fully participating in the economic matrix io enjoy
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,some of the beneflts of economlc development This analy-
tical group1ng would be consistent with the fouf targets.
identified in the. first- sectlon 10, “We have chosen instead
to use the: functlonal division because it-.can be more
easily as3001ated w:th present governmental pollcy
organization,

A.'Input Availébilitjes

TheAprimarytinpﬁts internal to the productionufunction
are water (irrigation),«feftilizer, plant protectiOn energy
(labour, draft animals, mechanization), and seeds. Greater

. input use enables the economy to move up- the surfdee of the
production functlon and to the extent that new technology
is embodied in 3nputs induces an upward shift in the
Productlon functlon T | ' I

1. Irrlgatzon Lhu medium pTOJGCtlonS requlre that
1rr1gatlon eoverage 1ncrease by an averagc of 4.5 mllllon
‘acres per year over the flfteen-year perlod This is a

much higher rate than previous experience, Durlng ‘the flrSt
three Five-Year Plans gross 1rr1gat10n 1nereased at an
'annual rate of approxnmately 2 - million acres per year s
However there is now a ‘much higher economic return tO‘
: 1rrlgat10n than prev10usly. Four' to flve mllllon acres3of
new 1rr1gat10n were added in 1965- 06

About half of the new prog-cted 1rr1gated acreage
will come from net addltlons to 1rr1gated areca and the
other half from multlple cropplng of 1rr1gated 1and

10, K.A, Fox, J.K. Senﬁupta and E. Thorbecke: The
Lheory of Quantltaelve Lconomic Pollcy North-Holland
Publlshlng Co., Amsterdam 1966 . S
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Large, as yet unekp101ted potent1alq exist for both
ma jor and minor irrigation development in almost ‘every
State. it present only LO per cent of the ma jor irrigation
potential and less than half of a conservative estimate. of
minor‘irrigation'potential of India have been developed

for agricultural uses. Only 15 per cent of irrigated land

is multiple cropned

The avallablllty of manageable water 1s probably the
key factor in future agricultural growth. The new varie-
ties have very specific water requlrements if they are to
reallse full production potential, Furthermore, the HYV
are not necessarily sown during set cropping seasons as
were the traditional varieties (which were photo-sensitive) .,
When all crops, were planted and harvested at the same time,
canal deliveries could be scheduled accordingly. However,
when each cultivator sets his individual seasonal pattern,
" water available on the particular farm for the specific
crop needs of that farm is necessary. Lherefore there
must be a re-exanination of investment priorities for the
three primary sources of supplementary water, - '

Prlvate tube-wells- Private tube-wells which prov1de

dependable on-farm water supply will play an 1ncrea81ng*y
impor tant role in the future in areas where’ they~are
applicable. They are effective means of moblllzlng prlvate
financial resources. They have a very short gestatlon with
pay-off perJods of ten as short as 2-3 years. However,

there is a minimum. scale factor of about 10 acres (unless
water can be sold - which is a frequent practlco) 11 While
privately financed 1rr1gat1on permits smaller cultivators
greater flex1b111ty to adapt to changing conditions and

reduces the size of farm necessary to provide.an adequate
11, Dug-wells operated_by Persla?lwheels or °n§11 en élnes

can be applied econ mically to smaller acreages but th

are dug_ only to 30 feet depth can be constructed only 1n
areas with relatively high water tables, and ar« vulneérable
to falling water tables during droughts ,
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liring it also exposes these cultlvators vulnerable to
price Jecllnes, Particularly if they flnance their invest-
 ment_onvcred1t As more holes are. bored into the ground
the need for hydrologic mapping and. effective planning of
_water becomes 1ncreas1ngly important in order to ensure
that the water table does not.drop rapidly and dry up these
wells ' : -

The answer to water- requlrements of small cultivators
mqy be public tubewells However, if ‘the command area of |
ecach tube-well becomes too extended, distribution problems
'may offset the ant1c1pated flex1b111ty of dellvery and
reduce the pay-off. Public tube-wells would be financed by
the government; the availability of government water on a
reasonably assured basis would reduce the 1ncent1ve to
vlnvest in prlvate tube-wells and could hinder this means

of tapplng private resources. The deeper drllllng depths
and greater pumplng‘capa01ty of these public wells may

cause problems (e.g> 1ower1ng the water table) for the
'more shallow prlvate tube-wells if not properly plannetg

xlnally, there is a large back-log of’ uncompletod
ma jor and medium pro1ects which were suSpended during the

droughts when inflation was threatenlnc and financial

- resources were especially tight. Sunk costs are already -
Spent-VEconomlc considerations for further development of
these projects would be based on ‘the marglnal costs for
completion. Returns on prevlous ma jor 1rr1gat10n project
generally have been low Improved schedullng of water’
deliveries and ad,ustments in. cropplng pattern to make
most effectlve utlllzatwon of avallable water can 1ncrease
pay—offs from these ma jor wor ks 31gn1flcantly.'
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N 2,'“hemlcal fertilizers: The NPK requirements derived
from our prowectlone to attain the target rate of food-

'graln output of 129 .million tons set for the Fourth Five-
fear °lan total only two-thirds of the of11c1al government-
estlmates v

(million metric nutrient tons)

1969-70 1970-71 1971-72 1972-73 1973-7

(1) Government
of India- . ' L
targets .-3.35 Ly s .80 ' 6.60
(2) Minimum . : ‘
) requ1rements
(LRAAA)E 2.29

(3) AdJusted

: ThAfx
require- — : _
ment s 4 3.18 . 3.,¢ L .25

Gaps (1)= (2) 1.06 - 1.45 . 2.07
B (1)=(3) 0.60  0.92 13 1.36

\

* Mlnlmum requirements for foodgralns are aggregated
dlrectly from the supply projections in Table I. The food-
grain-requirements were increased by 33 per cent to account
for non-foodgrain requirements, deusted supply prOJeCtlonQ
include a 20 per cent addition to minimum requirements in
order to account for waste, 1nventory, and lead-time on
orders so that the 1nventory isin place at the time,.
nutrient, and quantlty needed - :

The high-yielding varieties give much higher grain
response per nutrient unit than do the tradltlonal
varieties, Furthermore, the optlonal dosage for the er
:,1s much higher than for ‘the traditional varletles B
Presently, .actual’'dosages are well below optlonal levels,
This large,‘as yet unexploited, potential, for future
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fertilizer consumption is one of the prlmary reasons for
confidence in achieving a five per cent annual aer:cultural
growth rate into the future. However 'the gap between
potential and performance also sugg~sts large scope for
work by the extension sery: ce, fertlllzer distributors, and
credlt‘dgenC1es in order to achleve thlS potential,

Past projections of domestlo fertilizer productlon
have . -consistently over-estimated actual- perfornance The
'follow1ng projections, based on ‘an appraisal of the -
progress of starts-and letters of intent in July 1909
should be evaluated with the warning in ‘mind:

(thousand metric‘tons)

1969 70 1970 71 1971 7? 1977 73 1973 7l

Nitrogen @18 1,058 1 l63 .2,16l.. 3,139
Phosphates ' - . 34,3 365. 487 783 1,189

Total 1,161 1,423° 1,950 - 2,947 i 328

If we can- rest confldence in these demand and supplv
progectlons the most 1nterest1ng conclusion -is- that there
‘may be’ 1ess preSSUre than orlglnally thought on scarce
foreign.. exchange to finance. NPK requwrements By 1973 7L
the . 1mport gap may almost be closed Lhe new phosphatu.
flnds in Ha;asthan may also reduce the 1wport requ1rements
for raw materlals Tn the near- -term more. forelgn exchange
can be set aslde to 1mport 1ndustr1al parts and .

\
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. 12
equipment,

However, looking farther'ahead;'fhe'four to fiVe-year
lead-time for plaht construétion'héceséitates that decisions
made ggﬁ'are_becoming'crucial in order that the large import
gap does not open up:aéain in the future.A L

- 3. Plant protection: Plant protection may eventually

* rival chemical fertilizers as the major cash expenditure

for the?high-yielding variéties. Tt is élready an important
production input for rice and Jjowar as well as for cotton.
The lush growth and thick stands of the HYV of rice are

‘particularly attractive to pests. At pfésent, the doéége

is at a very low level. As more information is learned -

about the requirements, this will become a priority area

- for economic researéh; '

L. Energy: . The HYVs require more frequent care and
more precision and timeiiheSs of operations in order to
produce at maximum pbfential.ls Fgrthermore,.the HYVs
, creété’newkpossibilities-for multiple cropping and for
extehSion'of production to areas not previously cultivated,

12, One should treat this policy implication, particu-
larly with regard to the import programme, of these
calculations with caution. The cost of/having too much
- fertilizer (excess stocks) on hand for any crop season is-
probably much less than the cost of having too little ferti-
lizer, Fertilizer is a storable commodity. On the other hand,
a shortfall in agricultural production can be translated
quickly into rapidly rising prices. Furthermore, many argue
that the most effective way to liberalize and modernize  the
fertilizer distribution system is to ensure that ample .
supplies are always available which would provoke distri-
butors and producers to aggressively sell the product.: "

13.. Martin Billings and Ar jan Singh have made studies

of energy requirements based on engineering concepts for
several selected States, _ :
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"Pnergy requlrements should grow 51gn1f10antly in the
‘ future ‘ ‘ ET

' Once the aggregated rcqulremento are known the
1mportanc ‘policy que8ulon becomes how to choose among
alternatzve sources of supply to prov1de for ‘the requlred'
needc‘ the prlmary sources’ of energy supply are human
‘1abour draft. anlmals cand- electric and diesel motors
(mechani7atlon) ‘The agrlcultural sectcr is the re51dual
dep051tory of most of the 1ncrea51ng populatlon Lhere is.
a tendency to advocate labour -intensive methods of produc—
thon 1n order to utilize this "resource " However .evalua—
'_tlon of expected rates of population growth suggest that
:thlS source of - energy supply alone will not be sufficient
“ to’ meet the demands partlcularly w1th regard to tlmellness
and - pFGClSlOD of operatlons The proponents of mechanlza-
'tlon argue that. it can. contrlbute to hlgher yield, .
_1ncreased multlple ¢ropping, and less wastage in harves-
t1ng.~;; Land no longer requlred for anlmal feed produc—
tlon can be devoted to food and flbre productlon 1f
4tractors replace draft. ‘power, '

lh The black cotton 80110 of West Central Tndla are
one olear 1lluetratlon of ¢ ‘

..'» 20 : R ! % . after
the' rains the land become's very difficult to work. As a
second example, more timely operations in the interval
between wheat and kharif crops in the north could permit
trlple and quadruplé cropping with addition of such crops
8s mung - beans and - pbotatoes by taking advantage of the
shorter field duratlon and later plantlng requlrements of
the dwarf wheat .
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Based on calculations in‘terms of private costs and

benefits, investments in tractors (as an example) are
widely profitable. However, calculations based on social
costs and’ benefits may. lead to different conclusions,
Energy units might be first evaluated in terms of their
contrlbutlon to (1) increasing yields, (2) increasing
crOpplng 1ntenqn+y, and- (3) decrea31ng waste, The second
category of queﬁtlons is whether different types of m@cha—
nization are labour -replacing (compete,dlrectly with
labour) or labour- creating (create more jobs through
labour demands from multiple cropping, hand ‘cultivating,
“etc, ). This anaIVQ1s must be conducted at a- diSaggrégéted
level by geographical areas and by types of mechanization
to obtain useful policy results. Presumably a rarge of
answers would be forthcomlng depending upon‘whefhér one
considered tube-wells, tractors, threshers, combines, or
rice transplanters and whether. the analyses are carried
out in Punjab or West Bengel. The scale of operation -
power_tilier vs., 35 horsepower fractor vs, 50 horsepower
tractor - is also relevant in order to determine the -
employment relatlonshlp as well as Lhe(geographical place-
ment ‘of 1nvestments for productlon of these inputs,

~Mnchanlzat10n in ‘some form is prdEably inevitable
The first task is to determlne how much m@chanlzatlon
where it mlght be used and under what condltlons It would
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appear that'market compatible methods (e.g., taxes) mlght

~be-a better means of . controlling the rate of adoptlon to .
social purpose than by 1mpOQ1ng outright quantltatlve

restrlctlons ,

.5, Seeds: Iallure to muTtlple and distribute hybrld
seeds in sufflclent quantities was an early 1nh1b1t1ng
factor in the 1ntroductlon of HYV of sorehum and bajra.
Maintenance of pure lines of HYV of wheat and rice will
be a conditional factor in the future development of these
ma jor cereals, An adequately funded professionally
planned, and closely supervised commercial seed industry
is requlred to maintain seed purity and to carry out
'multipiication The 1973-7L target for HYV is 60 million

~ acres, .Therefore, the growth of the commercial seed
blndustry and-its interaction with the research and »
extension activities of the. government will become an -
1ncrea81ngly important ‘component of the Vew otrategy of
Agricultural Development a ;

"B, . TnputVDistribution\and Product Marketing

Puture development of the 1nput distribution and .
‘product marLetlng system is at the same time undouLtedly
one of the most 1mportant as well as one of the most
difficult pollcy areas to project. Market development is
an enabllng investment out51de the production function
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of the cultivator, whieh importantly affects production
.deC151ons by (1) dellvervng uuputs at the time, place.
and quantlty needed in order to permlt ut1117at10n of
'full henef1ts of production technolopy by the cultlvator
\(2) permitting a large proportion of the gains of produc-
" tion activities to be obtained. by the cultivator in the
form of higher profits and (3) delivering products at
lower prices to consumers, These serv1ces enable the
cultivator to move to the surface of and up the productlon
function. Market development can be evaluated as an
"~ alternative to (complement ‘of ) economic pollcy to proVide‘
incentives-and would have special advantages over '
economic pollc1es for encouraging productlon of certain
commodltles eSpe01a11y perishable agrlcultural products
‘However, the beneflts of investments in market develOpment
llke those of most infra- struoture 1nvestments are'

often diffused and d1ff1CUlt to measure dnrectly..

1 The 1ssues( If our proqectlons of - Tapld output

expansion and related input use are accurate, “the 1nout
distribution and output marketlng sy stems will be under
-increasing’ pressures to effectively fulfil. thelr
necessary roles to stimulate future growth However,

- market development‘pilannlng:ls,compllcauerq by the fact
that (a)fthe greater volumes:will require funuamehtalf
organizationsl changes~wbich»involve-large’investmentSf
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\

" of fixed capital bﬁf‘(b) fueure reglonal cropplng :
pattern and growth rates - which might guide the
placement of these 1nvestments - can only be approx1-i
mately ant1c1pated .

Several general policy questlons should recelve
early attentlon For example, how should modernization
proceed? - The eventual system w1ll be based on bulk
handling and all- Tndla grading. Perhaps this will be
- the common practlee in 20 years. But how does. one move
to that System from the present set of activities based
on bag lots and trader grad1ng°‘The present . system is -~
creaky - but it works better than most people give it
credit for performlng.

-What will be the future role ~of the. prlvate sector

"1n agrlcultural market1ng° The co-operatlves were once
seen as a programme to eventually replace prlvate out tput
mrketing, The buffer stock poses such a’threat at
present selectlve 1ntervent10n of the size of the.
anticipated public operation could periodically pre-empt
the private trade and in the process provide serious
| disincentives for. modernlvatlon if not even drive
private operations from business. The role of the
‘private system in establlshlng economic prices which
51gnal productlon and consumption de0151ons must not
be under-rated, '
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How much stofagéﬁslduid be built? Assumlng that
approximately four to flve mllllon nutrient tons of NPK
will be required 10,197)-7L and that these nutrients are
distributed in 40-50 per cent mixtures, then approxi-.
mately 10 million tons of bulk matérials'will'b@ moving
through the  system annually in five years, Approx1mately
two- thlrd° of this must be avallable at tho beglnnlng ‘of
the kharlf season which means that five to ‘seven. mllllon
"tons of some sort of cover must be available, Taklng into
account the seasonal bunchlng of foodgraln procurement and
the expected frlctlon in dlstrlbuylon, a preliminary
estimate of total public foodgrain storage requiréments
would be approximately ten million tons or about double
the present owned capacity: It might be advisable to
encourage some small lot on farm °torago of foodgrains,
Prlvate commercial ‘storage requlrements might be added
to this, A v1gorous storage bulldlng programmo is
1nd1cated '

v Tn .road bu11d1ng, should the government concentvatr=
on farm-to-market, market-to-market or both types of road
how many miles; where? My instinct.is to favour market-tc—
market poads;»It_cén be afguedkthat if better farm;t07¥ '
market roads are required (e.g., are,economically'"
justifiable), the villagers themselves will build, them.
Obvious exceptions to this generalization would be found
in low-lying areas in West Bengal where jute must be

\

_promptly processed if export quality is to be attained
or ‘areas such as the Tungabhadra in Mysore where large
amounts of earth must be banked, However, the farm-to-
market roads do provide a prime means of organizing

rural works programmes; curiously, the roads preséntly
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Hbu1lt in Tndla have a_high_Capital.component relative
to labour - ‘ ' )
Aerwcultural proceSS1ng industries have received
very llftle attenticn in overall aprlcultural\plannlng
to date, Whole industries are growing up for conceéntrated
animal feed: modern baPcrles and oilseed (soybean)'
processing, Again the questlons are how much, where and
when to 1nvest ‘ ‘ C o

-

2. Rural oenter1ng Perhaps the key organlzlng
concept of ‘this whole problem of market development could
be an attempt to 1ntegrate agrlcultural development with
-industrial and commercial activity through new (or
remodelled 0ld) strategically located and’ comprehenslvely
planned market towns, Convenlent locatlon can both  _
increase the narketed snrplus from and faC1lltate
~delivery of supplles to cultivators, Credit fa0111t1es,‘
and extenslon information might be added. Dlsper51on of
small scale agro-industries to these market ‘owns would
be a means to effectively employ off-season idle labour
lhe integrated concept of market planning embracing ﬂnput
'supplles production sales, credit, exten51on and
:1ndustr1al and commer01al activity in one 'site can be a
growth nexus with- Spread effects which, if strateglcally
planned to promote spatlal growth OblGCtlvﬁS could
trigger a growth multlpller The close relationship of
agricultural progress with urbanlzatlon and industria-
lization is documented in the West. Judhlana and L
001mbatore although obv1ously not planned for Such a
purpose are. prlvate enterprjse examples of thlS:.:
 process 1n Tndla already.
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This micro apprOcCh to market plannlng might be.
“integrated into the macro policy to attack the broader
spatial dimension of agricultural development. Inter-.
regional equity was explicitly stated as‘a development
.target, Government programmes Which can influence the
f'future regional growth patterns include tranSportatlon
construction and rate structure urbanlzatlon pollcy,
‘price support programmes; and investment - locatlon for
irrigation, storagv, and output pFOCGSSIHg, The large
number of sugar-crushing and refining mllls in north
India almost insures that aAsubstantlal proportion of
sugar will continue to be grown in the north in the
future. luture location of starch ‘industries can
vlnfluence maize location. Oilseed-solvent plant place-
~ ment can'influence future soybean acreage,concentration.
These policies can be explicitly designed to influence
futurg location of agrlcultural development.-Alternatively,
they’can. be planned to respond to and facilitate the
growth patterns that might be- expected from- the normal
v‘operatlon of economlc forces ' '

C. Economlc Policy

Lhe role of prlCGS taxes, credlt and administra~

tive measures in 1nfluen01ng tbe levels of proflts and\
'thereby the level and allocatlon of resources becomes
more and more 1mportant now that the new technology -
is avallable to shnft agrlcultural growth to a hlgher'
trend llne. Nowever it must be noted that . these
policies prov1de only the environment by which’ ex1st1ng
resources are allocated and new resources are created
Lechnologlcal change can be more rapldly 1nduced or it

0
can be discouraged by the economic env1ronment.




{Qwever, aggressivehpolicies in the other policy areas
assume equal importance. Favourable economic policy is a
necessary, but by no means a sufficient condition for
agricultural growth,

15

1. Price policy: In the present transitional

situation in which modern agriculture is becoming
increasingly based on inputs which are'purchased Commer -
cially in contrast to the previous reliance on on-farm
generated inputs, it is desirable that the price level
(the terms of trade of agriculture) be high enough to
provide an economic incentive to use the inputs. As the
new technology becomes more fully integfated into the
system, then it is anticipated that dedlining“égficul;
tural prices (accompanied by coSt-reducing technology

So that economic incentives are maintained) will be a

primary means of resource mobilization for the non-

agricultural sector.

Over the- longer run; it is inevitable that market
forces of supply and demand-are the basic determinants
of price levelsf'Howevpr, govefnment policy can attempt
to supplement the operation of market forces and improve

1 .

15. We are assuming that price policy should focus

primarily on commodity rather than input prices, We

would guess that the cultivators are more responsive to-
- output prices as economic signals. Also, the new techno-
logy has now been adopted by so many cultivators that an
input subsidy programme might be too costly. We would
assume that input policy would concentrate on keeping
prices low and supplies readily available through
- encouraging market competitipn. :
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the eccnomic: environment in three prlmary ways., First, it

" can implement a system of support prices, announced in
advancelof sowing and backed up with guaranteed\purchases,
to provide a minirum expected price.to reduce the risk in
planning production decisions. SocondWy, it can ensufe
some. degree of price otablllt} from year to year and season
to season so that economic waste. from 1nmff1c%ent production,
'marketlng, and consumption decisions 1s4m1n1mlzed. yupport
pricés provide the lower Wimit~for harvest prices. The
upper limit to hervest prlces should be fl¢x1ble enough so
that producer’'s: nncowﬂs are protectmd in years of low . '
incomes., ‘easonal prices should be allowed to rise above
the harveut prvce level at leest enough to cover storagﬁ
costs 1nclud1ng 1ntere°t and qom.e profit. (1nclud1ng a
risk factor in order. that good years are. suff1c1pnt to
balance . off bad storage ycars) ‘Thirdly, Foverqment pollcy
can see that 'attempts to. influence partlculrr no'n'nodlby
prices, e.g., attempts to correct supply/demand imbalances
in'specific'cbmmoditieé do not have undesirable effect
on Competlng crops in productlon .8., via the effcct
of relatlve pr1ces on relatlve acreages sown, 5

. The bulfer stock - an. 1nte9ratlon of snvnraT PflCO
~and food policy 1nstruments - is a market compatibl
programme’ wh1ch can cope with short=term prob1oms - l
~as allow economic 31gna1°‘to dlrhct inter- crop and int er -
vspatlal acreage. ‘and 1nput allocatlons n@cescary IO”‘high
growth 1 ‘Tt is estlmated that a. target. 1PVﬂ1 of - f
approximately seven lellon tons- of foodgrclns mn' ' bé

16. Seminar on ;oodgralns Buffer Stocks in India
Seminar Séries - VIII, Indian Society of Agrlcultura”
Economics, Bombay, 19 09




DEEMAND AND SUPPLY PROJECTIONS

& current coméromise target which is large enough so
that downward pressure could be added to the market in
times of ohort productnon Nhlle at the same tlme not \
tylnp up too many flnanCJal resovrces which might other-
wise be spent for productlon investments., The actual
level of the buffer.stock would fluctuate being built up
in times of favourable harvests and depleted in shortfall
years. DeVelopment of decision making rules for inventory
mnagement consistent with the.dual objectives of price
'stablllty and cost mlnlmlvatlon considering the expected
fluctuations in future focdgrain production is a hlgh
order research priority.

2. Taxation: The incidence of taxation on Indian
agriculture is low., While there is ample 'scope for

research in this area, the probability for implementing

higher taxes is also low primarily because of political,

not economic reasons, Selective input pricing does

17. Building and 1mplement1nr an adequate buffer
stoak operatlon is a fundamental pre-requisite for the
removal of foodgrain zones and the accompanying ad hoc
administrative measures, which have been introduced durlng
food shortages in the past. The new technology may upse
the optimal regional location of agricultural crops Vlgnw-
ficantly during the next few years. The economic adjust-
ment mechanism (e.g., cultivators reallocating acreages
and variable 1nputs to greatest returns) muut be allowed
to operate, freely on an all-India basis if -4 new pattern
of comparative advantage corresponding to the new techno-
logy can be attained whereby resources are used most
efficiently (as directed: by pr1c1ng signals) at all parts
of the country.

A Y




RALPH W,CUMMINGS JR.

present some limitead pqu51b111ty for resource mobilization,
However, tayes are costs, They may have an undesirable
d151ncent1ve effect on use of some important inputs; e.g.,
fert111 un the other hand, selective input taxing may
be an.elastic source of revenue where returns are to
certaig\inputs'high e.gg, electricity fer.tube-wells
Furthermore, selective input taxation may be a flexible
method to shahe private decisions to more 5001a11y de51rable
dlrectlons e.g., on tractors or combines. Taxes have many
effects. Lherefore, the total influence of the - taxation
policy must be evaluated with the infldence of other
polieies regarding the net economic effect.

3. Credit: Credit permits the cultivator to enjoy the
production benefits of the new technology now and to defer
payments until- after the output is realized. Since
Tridepend ence. Progress has been made in increasing the
institutionalized share of agr1cu1tural credit, HOMGVQT,‘
the moneylender still accounts for a large (and prebably
s001ally, but not. necessarily economlcally, productive)
,share of the market - When one looks to the future-

(1) credit requirements can be expected to 1ncrease mor e
rapndly as agriculture becomes increasingly commer01alﬂzed
and particularly as a large,share of inputs are purchased,
and (2) if agrlculture does grow rapidly, prices do fwll
new technologlcal changes are forthcomlng, and innovation
and flex1b111ty become the key determlnants of economic
viability, then credit policy will assume an increasingly
important role 1n'1nsur1ng,equ1ty among cultivators as
well as in support for sustaining and relnfor01ng the

aggregate growth rate.
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earch andvTechnology-

, Ff the ava11a31l1ty of high-yielding varieties of

seeds was the crltlcal new element which set off the New

: Agrjcnltura7 ktrategy by the same token, the development
by Indfan 1nst3tuc10ne_oi a continuing stream of new techno-
1ogv adaptablc to Indian conditions will be the key element
‘to establishing a s La1ndble hjvher growth rate of cereal
productﬂon as well.as non-cereal productlon over the next
flfteen years If the higher productlon pOTGntlal 1s accom-
pdnled by a’ significant reductlon in unit costs of
product;on, the resource tranefer to. the non- agrlcultural
sector will'be trencthened Turthermore agricultural
research.can.prov1de.the basis to solve the problems of
,inter-regional'and,-tc some degree, inter+personél equity.
In summary,fthe results of research can. enable the culti-
vator to move to- the surface and up:the surface of the
productlon functlon and , more- importantly, the-results of

g
research can thft the productlon function outward 18

_ 'Indla 1s_now,bu1ld1ng a viable, indigenous research
capability:focuSing:dnrall Tndia co- ordlnatnd programmes,
streng;hened.byAthevestarllshment:of ten new State agri-
.culfdrél'ﬁhiVersities and staffed by a growing flow of
.young researchers returnlng from graduate tralnlng ahrOdu.;
Pay-offs to 1nvestments 1n research have been high in

18 Our assumptlon in the pr07ectwons reg garding tecbno—
logical change is measured by the degree to which we can
maintain ‘the same foodgrain-fertilizer response ratio as
we increase the levels of fertilizer dos sage (which amounts
to an upward shift in the function).
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developed countries'd'cnerally well above returns to ether
investment opportunltles The future level of expenditure
for agr1culcural research must be raised, Furthermore
‘priorities for the d:rectlon of future research - dry lands

‘ vS. wet, large farms vs. small, what crops,. what seasons19

—fmust be a high order of tusiness.

Once 1mproved technolopy is available, an equaWIY
Mlmportant task is to promote its effective use. Extension .
”w111 have to play a key role in the future if the growth
and equ1ty targets are to be achieved, The most progressive

f‘ cultivators were the first to adopt the new varieties: they
"were\sown\first on’the.highest~potential land, Future -
spread of the new varieties will be to increasingly more
‘difficult areas, Cetting information to the cultivator is
‘>on1y.part’of,the task; the cultivator must have the
"fknomledge;to‘he able to use it. A more adequate informa-
tion base to suggeSt what jnfluences"cultivetor adoption
>1S needed this analysis must po beyond the simple
economics to investigate environmental and cultural
’factors The economics of extension recommendations - the
5pay-off to components separately and in combination of f
recommended packages of practlces.— must be calculatec.
The ba81c questlon is what dete rmines. the 1cads and 1ags

\

N

in adopt10n9

B. . 5001allm Orlented Programmes

the main ‘thrust of any effort to - extend 1"he gains of
the new technology must ‘be accomollshed through “trickle-
down" effects ‘of the economlc core of the fotal 1nvestment

19. For example, research on crops which could be
harvested just before and sown just after flood scasons
might be an alternative to investment in flood control,

-
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: programme. However, it is unrealistic to expect that'the
pace of nonéagricultprai activity contemplated in the
Fourth Five-Tear Plan is sufficient to provide enough
non-agricultural empldymeht‘to improve the unemployment
situation compounded by the high rates of population
increase;zO : . :

To the exteht'that general, production-oriented
progfammes do not directly extend income gains to all
regions or economic groups, ekplicitly socially«oriented
programmes must be developed, The welfare aspects of
these programmes should be dpenly acknowledged; political
and social costs and benefits should be weighed explicitly
along with economic analysis, These programmes should be

20. The agricultural labour force is a "residual®
employer and is almost certain to increase for some time,
Using the formula ~ ' ' '

X—ay .
l—a
where. _
z = rate of growth of #&gricultural labour force,
= rate. of growth of total labour force, _
rate of growth of non-agricultural labour force,; and
= per cent of population in non-agricultural employment,
‘and inserting approximate numbers for the Indian’ economy
(x= 23%, vy =4%, and a = 25%), then the agricultural labour
force can be expected to have to absorb an increase in
population of approximately 2 per cent per year. The non-
agricultural sector is not large enough nor growing fast
eénough to absorb much of-the increase in population,
However if the employment in the non-agricultural sector
grew at 8 per cent, the rate of growth in the agricultural
labour force would decline to aprroximately 1 per cent.
~The "burden" on the agricultural labour force would be
reduced further as the non-agricultural sector increascs
in relative sige,
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directed at the dry land areas; the potentially viable
Small-farmers, tenénté and rentiers, non-viable sméli
farmers, and 1andless_laboufers. For example, the new.’
Small T'armers Development -Agency with the specific aim of
gettihg’production resources to potentially viable farmers
could have very high pay-offs, Rural wor ks programmes;
making use of the labour force in surplus labour arcas
during the whole year and in all areas during seasonal
slack 1abourAperiods, could be used for a series of projecﬁs
which are not easily carried out by individual action or
not easily organigzed for villége co-operative action. The
public foodgrain distribution programmes could be. reshaped.
Internal migration could be facilitated. Land tehure‘
‘relationships could be strengthened.

At the‘minimum, these programmes may lead to some
~improvement in income distribution. Also India can
possibly "buy time" until the pace of overall economic
development becomes sufficient to provide adequate employ-
ment (income creation) as part of its own growth momentum,
However, the more optimistic achievement could be more
infra-structure building, additional‘resburces»generated,
and possibly some ;significant impact on the inter-personal

AN

and inter-regional distribution problems.

This policy area, perhaps.even more than others, must
receive increasingly imaginative conceptual and empirical
attention in the near future. The challenge is to dgsign
these programmes -in such a way that they do add to the
production ba se of, the country rather than compete scarce
resoufées-awayvfrom high payéqff cconomic investments,
‘Success in these efforts may, perhaps even more so than
other programmes, VGry well determine the ultimete course
of India's political and economic future. |
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The outcome of the Green Kevolution is not assured,
oontlnued adequate government support is a réquisite which
cannot be over-emphasized if potential is to be ‘translated
into reality over the longer run: The requirements for
adequate government support to achieve the agricultural
sector targets which we estimate to be required within the
Fourth Five-Year Plan terms of reference are. large in
flnanc1a1 terms - but achievable. The Green Revolution, by
permlttlng the re-activation of, the Fourth Five-Year Plan
“‘after postponement of three years finally unlocks the
means to obtaining the necessary financial resources.

This paper has gone beyond’ simple progectlons of supply
and demand 1n an effort to establlsh the purpose of these.
pTOJGCtlonS Supply and demand are alterable by government
p011c1es lhe purpose of these progectlons then is to maﬁe
more . eXp11c1t the pollcy TGQUl”GmQHtS upon which the

progectlons are based !

In our 1arger volume. we. have reviewed the information”
content of previous research which is applicable to future
policies  In that exercise, we-have attempted to pul1
together this existing 1nformatlon base in order to permit
more careful evaluation of policies. This paper is the
summary of that larger effort. It is hoped that we have
posed relevant questlons in such a way that aanswers -
‘future research to supplement and improve present
knowledge - can be .attacked more systematically.

Certainly the pay-offs.to research relevant to
agricultural development planning are high.




