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CHAPTFR I

In August 1965, Ministry of Food and Agriculture, Governe
ment of India, made its first general announcement of a 'New
Strategy' of agricultural developments The High Yielding
Varieties Programme was to be the major field programme of the
tNew Strategy'.

The introduction of new varieties or.seeds along with
other complemant;ry inputs té replace the local and other
improved varieties has since then been one of the maln stratee
gles for increasing production and thereby meeting the deficit
of foodgrains in the country,

This *New Strategy' of agricultural development has been
veriously stated in the literature as 'High Yielding Varleties
Programme', 'New Technological Change* in agriculture and also
as 'Green Revolution', The essence of all these expreséions
seems to indicate the advent of new variety of seeds and.
technology of production which bring about a revolutionary
change leading to rapid and spectacular break through in agrie
cultural production, »

By technological change we meen, the use of new or
modern inputs such as fertilisers, high ylelding varieties of
seeds, insecticldes and pesticlides ete,, and the iwproved

 method of cultivation and use of machinery for various agrie
cultural operations,
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Further the applicability of new technology coﬁsiating
of a packet of inputs « fertiliser « responsive high ylelding
varieties of seeds and pesticides remains confined to water
assured areas,

Ever since the introduction of new technology there
gseems to hawe'emergad two opposite views in the current: debate
on the impact of new technology on agricultural sector. The
soclal seientists seem to be divided in their opinion on the
nature of transformation that 1s taking place in the agricule
- tural sector both across the region and along the farm size,

Wdter P, Falcon® observes, 'The recent flood of literature
on the Green Revolution hag a certain gimilarity to the theom |
loglians'! writings on God: both are concerned with existence,
éonsequence, and salvation and both are equally contradictory
in their conclusionsi!

According to the proponents of the new technology, it has
admittedly ralsed azgregate output of foodgrains and also
transformed the traditional subsistence agriculture into modern
agriculture, |

On the other hapd those wvho are sceptical about the
benefits of the new technology maintain that it has not made
significant impact on agricultural production, Moreover 1t

1l Walter P, Falcon, "The Green Revolutlon: Generations of
Problems," Americsn Journg% of Arricultural Feonomicsy Vole.52,
No.Dy December, 1970, p.698, Reprinted in Asricultural
Deveiogment in Developing Countries = Comparative Experience,

The Indian Soclety of Agricultural Lconomics, Papers and Proe
ceedings of International Seminar, New Delhi, 1971.
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i3 responsidble for the growing inter-regional and 1nEefh{éfmn
ropgional disparities, | '

The objective of the present study 1s to review the
inmportant literature ;egarding these and cyitically examine
these two views.

The present discussion 1is configed to two specific ase
pects viz, (1) Production of foodgrains and (2) Distribution
of gains that arise from new technology. This study comprises
four chapters, ' )

Chapter I serves as an introduction to the topic, It
.gives a brief historical background of the new technology.

Chepter Il deals with the lupact of new technology on
aggregate production of foodgrains in Indila, Divergent views
regarding the production aspect'with the help of a brief survey
of literature and a critical assessment of the lapact of new
technology on aggregate production of foodgrains ere dealt with,

Chapter III . discusses the distribution of gains from the
new technology between’iegions and among farming community,
.This chapter is divided into three sections, First and second
sections deal with the distribution of gains between regions
and between small and large farmers, respectively. Third
section discusses the distribution of gains between land owners
end agricultufal labourers. Chapter IV gives the conclusions
of the study,

. In what follows in this chapter we give a brief historical
background to the advent of new technology in Indian asgriculture,
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Before ve examine each aspect it is necessary to enumerate
the circumstances under which the new technology made 1ts

appearances

Arriculture in the PosteIndependence Period

The stra&egy gdopted for egricultural development 1in post-
1ndependenca period can bs broadly classified into three phases.
(1) Geueral (1947=61), (11) Intensive (1961.65) and (11i)
Specialised (1966 onwards), |

The geﬁeral strategy vas reflected in the place given to
. agricultufal aﬁvance..in the Comnunity Development Pr&gramme
and National Extension Service. In this stage much of the
1nfra-structure needed for agricultural progress such as roads,
and 1rrigation system was slowly built up,

By 1957 this programae was reoriented into what is called,
tdemocratic decentralisation' or 'Panchayati Raj', Under this
system the responsibility of the implementation of rural
developuent programne lay with the three.tier structure come
posed of the 'Panchayatst at the village level, 'Panchayat
Semiti' at the block level and the 'Zilla Parishad!, et the
district level, |

In 1999 the Ford Foundation Tezm prepafed é report ene
titled, *India's Food Crisis and Steps to Meet it', This report
led to the initiation of the Intensive Agricultural Digstrict
Programne (fackage Programﬁe) in 196061, which attempted to
raiquiggg productivity in a number of relatively well endowsd
districts, by selectipg and applying a package of inputs,
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mainly high quality seed of improved varieties and chemlcal
fertiliser, Subsequently the principle of intensification of
egriculture through the application of package practices in
greas with assuréd rainfall or irrigation was extended to the
Intensive Agricultural Area Programme (IAAP) which covered
about 1200 commﬁnity~gevelopment blocks in addition to the 300
~ blocks slready covered under IADP, The IADP and IAA? results
were positive but not spectacular, It became clear that with
avallsble inputs, the programmes could not solve India's foode
grain shortage. .
| These brOgrammes revezled the cellings of response to
inputs applied to fmproved local varieties and hgnce efforts
vere taken to overcome these problems,

In 1963, a selectlon of Mexican wheat and Taiwanese rice
varieties were brought to India for breeding and trisl pure
posess By 1965, these had been tested and some had been accepie
ed by Indian sclentists, |

In 196566 and 196667 India experienced a major shortage
of foodgrains owing to monsoon fallures, Famine conditions
were averted only through heavy iumports of foodgrains, Dy the
midesixties the credibility of India to feed her teeming
milliong was severely impaireds Prof, T.W,Schultz characteris
ed United States' food aid to India as 'Mal-Investment!, This
criticael perliod coincided with the preparation of the Fourth
Five Year Plan which gave a new urgehcy for the need for a new

approach to foodgrain production and agricultural development,
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To meet the critical situation, the 'ﬁéw Strategy' for agrie
cultural development was put into action in a fullefledged
manner from 1966, kharif onwards,

The aims of thias tNew Strategy' are as under:

1) Cultivation of new high ylelding varieties of seeds;

2) Development of multiple~cropping i,e. bringing eddle
tional arca under crop production in the irrigated and assured
rainfall ereasg

3) Development of irrigation for intensive cultivations

L) Soll and water menagement measuresj ,

5) Using é'package of practices including high ylelding
seeds, optizum gquantity of fbfbiliaers and pest control
measuress

6) Twphasis on research and its applicationg

7) Farmerst treining and education;

8) Development of infrastructure of credit, marketing,
distribution system for supply of inputs; ete,

Basically thig was to extend IADP concept of a package
inputs and practices aprlied to farms in specific areas of
relatively high production potential, but additionally to
augment the package with a nuwiber of new varieties which had
been shown to be responsive to heavy application o; fertilisers

under irrigated conditions,



CHAPTER Y

NTW_TECHNOLOGY AND PRODUCTION OF FOODCRAINS

In this chapter an attempt is made to evaluate the impact
of new technology on aggregate production of foodgrains end
more specifically to flaportant ceresls on the basis of the
review of the important studies made in this regar&.

As a first step we present the production statistics of
the last 25 years (195152 to 1977-78) so as to have an ovarall
" view of the agricultural production in India,

~ Secondly, the divergent views on production are given,
Finally on the basis of a cr1£1cal analysis of the data prce
sented en attempt i3 made to assess the impact of new technoe

logy in its proper perspective,

Table 2.1 gives the sll India Index Numbers of foodgrains

and all crops production from 195152 to 1977-78, 1.8, for a
period of about two and a half decadé. _

After the elimination of weather effects by taking a
three year moving average of all India index numbers, the cole
pound growth rate for foodgrains, nonefoodgrains and all ecrops
is around 2,9 per cent per ammun during 195192 to 1977-78,

Hore specifically concentrating on foodgrainé, vhich
accountg for a shbstantial portion of the overall agricultural
production, it 18 seen that the compound growth rate of
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Table 2,1t All-India Index Numbers of Foodgralnsg, NHonefoode -
grains and All Crops Production = 1951452 to 1977-78

W e Wp Gp W G @ TP W AR AP M W ER SR W GV G WS M oY G W 9 NS WM W W S e W

Based on three year moving average

Year - e - o 0 o e 2 0 0 o
Foodgrains Nonefoodgrains All-crops

195253 655 62.0 64,6
195350 704 . 6le7 68.9
195%=55 734 67.8 7149
195556 73.7 72.9 73
1957«58 7546 7846 76,%
1958459 771 79.4 777

: 1959‘60 - 8209 830“‘ 8300
196061 8y bt 84,9 8¢5
196162 85,6 87.9 8643
1962463 85,3 88,9 8644
196 3.6% 87.8 94,1 . 89.8
196469 85,1 95,0 88.3
1965«66 82,% 94,1 8641
1966-67 83,9 9249 86.8
1967-68 91.0 95.0 9243
1968«69 100,0 100,0 100,0
1969-70 104,7 103,2 o 104,2
1970«71 109" 107.7 108.8
197172 108.9 107.3 108,3
1972<73 108,0 11.0.0 108,6
1973-74 109,6 112.5 107.8
197475 113.9 - 118,49 115.5%
197576 115,7 119.3 ‘ 116,9
1976=77 ’ 129,2 124,0 124,.8
Growth rates 2,39 2.62 "2
(per cent)

---~--’-‘~----”---'-----‘----‘~

Sources Directorate of Economics and Statistics, Ministry of
Agriculture and Irrigation,
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foodgrains is around 2,4 per cent, per ennum during 1951.52 to
1977-78, , S

A break up of the last 25 year period into three sube
periods 1952+53 to 1960-61,1960-61 to 1969-70 and 196970 to
1977-78 may give further insight of the data on foodgrains pro=

duction.
- Table 2.2 glives the foodgrains production of the ahove.

mentioned three subeperiods,

Table 2,28 G:outh end Variations Foodgréin Production

- W W A e W B T e A e AR W W W W W W W W W W W W R W e W W e W

1252-53 1960..61 1929-70
0 Q
1960-61 .1969.70 1977-78

W G e W A S WA W B e En A W T A S M W G G S Wk gp e W Gk W W AR B o

Particulars

1, Average level of
foodgrains produce . : .
tione 72 8% 108
(in million tonnes) _ ’

2, Compound rate of
growth of foodgrain
roductione* : 2,71 - 1272 2,26
fpercent per sannum) _

) b = W ) M W W S M s G W B S W @ S A N S W O W W W W W W " W

Noteg: * Based on adjusted estimates of production,

s+ (Calculated on the basis of 1ndex nusbers of food.
grain production (Bases triennium ending
1969-70 = 100)

Source:s Directorate of Tconomles and Statisties, Ministry
of Agriculture and Irrigation
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Table 2,2 shows that in the first subeperiod (1952.53
to 1960-61) the annual average foodgrains production was 72
million tormes. In the second subeperiod (196061 to 1969«70)
it was 89 million tonnes and for the third period (196970 to -
1977;78), it further increased to 103 million tonnes. Thé
data show the consistent build-up of production base,

The compound growph rate _of foodgra;n production in the
three subwperlods are 2,71y 1.71 ,and 2.26 per cent per annun
respectivaly.l Theras 13 a considerable decline in the second
sub-period (1960.61 to i969-70); However{ the growth rates of
‘foodgrains in the first and third periods do not show a cone
siderable change. (2.71 and 2.26 per cent per annum ress
pectively), ’

 Having presented the basic statistics of foodgrains proe
duction during the last two and a half decades and its break up
into different subeperiods, we shall now briefly survey the
literature expressing divergenﬁ views on the direct effect of
lLle new technology on aggregate foodgrains production,

Let us first summarise the views which hold that the
technological change in agriculture has falled to bring about
any significant change in aggregate agricultural production,

Ces He Hanumanﬁhaﬁnao observes, "Desplte the technological
changes characterised mainliE; the use of High Yielding
Varleties of seeds in the case of wheat, balra, rice, mailze
and Jowar after the mide.sixties, the growth rate of the output
of foodgrains and of agricultural commodities as a whole, has
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declined during the decade 1970-71 as compared to the previous
decade,"* |

Ee feels that even without the technologlcal change,
growth rate would have been meintained at about 2 to 2.9 per
cent per snnum owing to the pressure of population, '

He compares the growth rates of both foodgrains and agrie
cultural production between the two decades of 194950 to 195960
and 1960-61 to 1970~71. The output of foodgrains grew at the -
rate of 2,5 per cent per ennum during the decade 1960;61 to
1970-71 as against 3.3 per cent per annum in the previous decade
‘of 1949-50 to 1959-60, The annual growth rate of agricultural
output was 2,1 per cent per annum durlng 196061 to 1970-71,

The growth rate of agricultural production in the préﬁious decéde
1.8, 194950 to 1959-60 was at 3.3 ber cent per annum, Hence

he argues that both the foodgrain production and agricultural
production seemed to be lower in the decade 1960«61 to 1§70;71
(associated with the new technology) as esgainst 1949.50 to 195960,

However, he agrees that in the case of wheat and maize,
there has been mérked growth due to the introduction of new
technology, |

T. N, Srinivasan2 is of the opinion that the green

1l C.H.Hanumantha Rao, Technological Change and Distribution
of Gains in Indian Apriculture, Institute of E quic Growth,
Delhi, 1975, DP.3.

2 T.N.Srinivasan, "The Green Revolution or the Whesat Revolu;

tion," Agricultural Development in Develophsét Countries « Coma

arative Experience, The Indian Soclety of Agriculturel Economicsg,
%apers and Proceedings of International Seminar held at New Delhi,

25-28 OctOber’ 1971’ p.'+05.
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revolution has not made a dramatic break through oq’agricultural
production, He has shown that the trend rate of growth of all
agricultural comzodities fell from 3,2 per cent per annum‘during
the period 154950 ta 1965«66 to 2,9 per cent per snnug for the
period froz 194950 to 1969-70 even after excluding the two
unuéual years of 1965«66 and 1966«67, |

Further he argues that the trend line of productivity |
per hectare for the period 194950 to 1964«65 almost coincides
vith the period 1949-50 to 1969-70 excluding 1965-66 and 1966-67.
Hence he concludes that the rate of growth of per hectare proe
ductivity has alsé_not improved despite technological change,

After analysing'the fluctuating tehdency of the food;‘
grains data, Ashok Mitrad concludes that the much talked 'green
revolution has not occurred in India‘, It 13 to bé noted that
hé ﬁas 1nc1ﬁded the two drought &ears aof 196566 and 1966-67
in his analysis,

A statewise examination of the bumper harvest of 197071
by the Agricultural Prices Comﬁission sﬁggests that the 1ncrgase
of 3,3 million tonnes of foodgralns production over the previous
year was more due to the favourable climatic condition, than
the technological change, For example, Rajasthan, one of the
poor producers contributed & milldon tonnes to the increase
~ whereas' the technologically advanced state, Punjab éontributgd
only Z.Z:million.tonnes.

3 Azshok Mitra, "Bumper Harvest has created Some Dangerous
Illusions," The S{atesman, October 14, 1968,
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Dhara Narainh'obseives, nAfter all, even with the bumper

harvest of 197071 the growrﬁ rate of total foodgrain output at
2.9 per cent per annum since 194950 through 197071 is no
“higher than that, at 3 per cent per annum, realised during the
period 1949450 to 1964=65," If cash crops are included, then
the growth rate for respective peribds shows a significant de
cline from 3,6 to 3 per cent per ennun, Further the overall
growth rate of agricdltural output has dropped from 3.2 to 2.9
- per cent during the corresponding period.

Dharm Narain remarks that owing to higher proritability
-associated with HYV seeds in the case of crops where they have
yialdgd guccessful results, « there has been marked shifting of
areas from commercial crops to foodgréin crops, which has
affecte& the production of commercial Cropse

All these studies discussed above indicate that theunew
techinology or the so-called green revolutlon has falled to ine
crease the agr;cultural output in any significant manner, Some
of the studies also indicate that even the rooﬁgrains produce
tion has not increesed significantly in the postegreen revolue
tion period, We shall nﬁw examine the other view in this

regpect,

b Dharm Narain "Growth and Imbalances in Indian Agrie

culture,® Journsl of the Indian Soeiety of Apricultural
Statist cg’ VOL.XXIV’ une, 1972' NOQlQ
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10 View'that Impaet of ﬁew Technolo
on Foodgreins Produgtion 1is Significant

John W, Hellors observes that a reélistic enalysis of
trend could be made by comparing years of similar weather such
83 196465 and 1970.71, In the six intervening yeérs after the
green revolution'foodgrain productioh 1ncfeased by 19,1 million
tonnes, a coﬁpound annual'growth rate of 3.3 per cent, lThis
rate was 18 per cent higher than the growth rate shown by the
same measures between the similar erop'years 1949+50 to 196061,
It 1s to be noted that the weather in 196465 was sliéhtly |
better than in 1970.71, lending a slightiy downwvard bias to
estimates of grawtﬁ rates for the intervening years.

A similar view 1s expressed by B. S. Minhas.6 It 1s esti-
mated that the annual (linéar) growth rate of foodgrains prow
duction during the five years ending 1964=65 wés Just 1.8 per
cent, Detween 196465 and 197071 roodgraida production ree
gistered a growth rate of 3.4 per cent per year,

Ge Vo K¢ Rao and Thamarajaksh17 observe, “The agricultural
seenario to«dsy has undergone a qualitative change and with the
achlevement of a decisive bresk through‘in food production, the

5 John W, Mellor, The New Fconomics of Growth gtrate
for India and the Developling world, Cornell University Press,
Itbaca, New YOrk, 1976, pp.ég:u9.

6 B.S.Minhes, "Towards National Food Security,® Presidential
Address dellivered at the Thirtysixth Annual Conference of Indian

Soclety of Agricultural Lconomics, Indien Journal of Agricultur
Economies, Vol,XXXI, No.4, October-Deceuber, 197 ¢
7 GoV.K.Rao and Thamarajakshi, "Some Aspects of Growth of

Indien Agriculture,” Fconomic snd Politiecsl Weekly, December 23,
1973, PeA-11l8,
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country has emerged from the scarqity trap.," Théy\strengthen
their argument by comparing foodgrains production during peaks
and troughs in the preegreen revolution period with the poste
green revolution, .

They argue that there is progressive lmprovement in the
foodgrains production during the postegreen revolution period,
both in peaks and troughs as against the peaks and troughs in
the postegreen revolution: period,

Table 2,3 shows that the latest trough level of productlon

Table 2,31 Peaks and Iroughs in Foodgrain Producticn
(000 tonnes)

Year Trough level Year Peak level
1950.51 55,011 195 3«54 724326
1955-56 69,335 195657 72,457
195758 66,629 1958.59 78,803
1959=60 77,120 1961-62 82,397
196263 80,330 196768 95,052
196566 724347 1970-71 1,08,422
1968.69 94,013 1973-74 1,04,663
1972+73 97,026 1975+76 1,21,034
197475 99,826 1977-78 1425,605
1976-77 1,11,167 |

W B an G M G W W WD W O aP W G Y G @ Gk P T B W W W TR W D M B W W

Sources Bagsed on edjusted estimates of production upto 196566
and sctual estimates of production beyond 196566,
Directorate of Economics and Statistics, Ministry of
Agriculture and Irrigation,
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in 1976-77 represents a doubling of the correspbnding level in
1950-51s The all time record production of over 125 willion
tonnes in 1977-78 marks an increase of about $3 willion tonnes
over the year 1965«66., The trough of 197&-75}was about 9 per
cent higher than the peak of 196768,

George Blyn8 remarks, "The most dramatic gain occurred
when wheat output doubled in Punjab from 1966-67 largely as a
result of increased yleld per acre. As is well known the yleld
per acre gain of recent years were primarily the result of
'miraclé' high ylelding seeds, The impact of this innovational
‘wave geemed as though it might change the entire course of
economic history." |

Kahlon9 argues that the average yleld of wheat in India
increased by 92 per cent in 197172 over 1l964-65., The produce
tion of wheat increased by‘115 per_cent over the same period,
Further, there was a significant increase of 50 to 60 per cent
income in vheat growing areas, Hence he concludes 'No wonder
therefore that the developmenti of high ylelding varieties of
wheat was considered as one of the greatest feats of biological
engineering',

Coumenting on the doubling of wheat production in Punjab,

8 George Blyn, India's Crop Output Trends; Past and Pree
gent, Reproduced in Apricultural Development of Indies Polic
end _Problemg, Ed, C.l.Sha, Bombay: Orient Longman, 1973,

9 A«SKehlon, "Green Revolution « Sowe Lessons from Indian

Experience," A-ricultursl Situstion in Indim, Vol.XXXI, No,l1,
April N 1978.
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10 renarks, "No other major wheat producing country in

Ve S¢ Vyas
the world has surpassed this rate of increese in the production
of the cereal," |

It 1s also pointedll out that after the introduction of
the new technology, the relative contribution of productivity
to total gain in production has increased in rice and wheat,
The contributions of area and yield increases to the absolute
gain in production in 1975.76 as compared to 1964=65 were 3.
- and 69,6 per cent respectively in rice and 38,7 and 61l.3 per
cent reépectivaly in wheat, .
| In the light of the above divergent views, it 1s deemed
necessary to have a proper assegsment of the impact of new -
technology on production,

As 1s well known the Green Revolution is assoclated with
the discovery of high yielding varieties mainly for wheat and
rice, Therefore a proper assessment of the direct effect of
the new technology must be related to production and productivity
of wheat and rice, |

Secondly, the high yielding varieties of seeds and other
re1£tad technological change made their real impact in Indisn
agriculture some time after 1966.67, Therefore for a proper

10 V.S.Vyas, Prorress end Performance of HYV Wheat Pro=
gmme in India (196667 to 1971-72), Sardar Patel University,
Gujarat, Qctober 1973,

11 Me3eSwaminathen, Presidential Address delivered at the
Thirtyseventh Annual Conference of the Indian Soclety of Agrie

cultural Ieconomics, Indien Journal of Apricultural Feonomics,
Supplement to Conference Number, ¥ol,XXXII, July-September,

1977,
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assessment of the performance of ihe green‘revolution only the
post 1966-67 period i3 to be considered, Thirdly, as umentioned
earlier the emergence of new technology remains confined to a
few”select reglons with assured water supply, hence strictly
speaking its performance need to be judged in respect of those
regions only.

If we confine ourselves to these three criteria we may be
able to get a more clear picture of the actual impact of the
nev tecthIOgj on produation, | ,

The inter-state variability in the output of foodgrains
due to technological change is estimated by C,H.,Hanumantha
hao.12 Table 2.h'shows the impact of the technologlical change
on‘the regional distribution of gains in the foodgrains sector,

It is evident from Table 2, that states like Punjab,
Haryana, Rajasthan 1§proved their share considerably in the
foodgrain output of the country from the new technology wheree
as Andhra Pradesh and Mgharashtra experienced a significant
decline in thelr share, 3tates like Bihar, Orissa, West Bengal
witnhessed a wmarginal decline in the share, (sea also Chapter
II1I, Section 1), Further, the disparities in the contribution.
of each state in total foodgrains production appears to de
more pronounced during the postegrsen revolution period,

Nilakantha Rath, in an unpublished exercise, has estimated
the annual compound growth rates with regard to (1) Total Proe
duction, (2) Area, (3) Yield for the period 195556 to 197576,

12 C.l.lanunantha Rao, op.cit,
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Table 2,43 Output of Total Foodgrains

s

G G W W ep W WK 4D B U W Ws Wb 45 WS WD A P NS MR W W G5 G W W W A W W W =

Percentage to AllelIndia

State | - ——— B
. 1964=69 1970=71
Andhra Pradesh 8.3 Gt
Bihar | 844 7S
Gujarat 3.2 ] 4l
Kerala 1.3 l.2
Madhya Pradesh ' 11.5 10,0
Maharashtra ” 7.6 ' 5e2
Karnataka ‘ CA. 59
Orissa | 55 4,8
Punjab, Haryana and : |
Chandigarh ‘ ‘ 7.5 1049
Rajasthan 549 8,2
Tamil Nadu 6ot 6.9
Utter Pradesh 17.1 - 1841
West Bengal 7.0 ' 649
Others h.9 47

A W W e 6 @ G W S WS W 49 4 W Gy W W W S W W @ % 48 & W W B S a8 W W

Source:s Directorate of Lconomics and Statistics Ministry of
Food and Agriculture, Government of Indl Bulletin

on Food Statistics,

The entlre period is divided into two subeperiods, The first
period 195556 to 196469 represents the pree-green revolution
period and the second from 196465 to 1975«76 represents

roughly, the postegreen ravolution periocd,*

» This period includes a couple of years of preegreen
Rlevolution period,



20
Table 2,9 shows that the annual compound growth rate of

foodgrains production for the entire period (195556 to 1975«76)

Table 2,93 Annusl Compound Crowth Rates in Indian Agriculture

G W W MR W W an G A B WD W w an W - s ey an w w wm B W m W owmow W o w

Total Production

L L P 11 & £ 0 2 L L % 1] - e - W o

195556 to " 196L=65 to 19595=56 to
196Lm65 . 1979=76 1975=76
Rice 3.52 2.80
‘1.51) (Ex 65-67) (&-2"‘)
Jowar o1 «0.07 | 0.58
66.67
| . 71-73)
Bajra 2,80 1,76 2,73
(6.91) (Ex 6566
6869
7173
7475)
Wheat 3020 8.69 6.28
(3.43) (Ex 5758 (8.28) (Ex 6566 (6.19)
| 63=64) 73=74)
All Pulses «0,29 O lils «0e5
(=0.28) (Ex 65-67
| 72-75) ”
Foodgrains * 2,75 - 3.27 2441
(2.40) (Ex 57-58) (2.,64) (Ex 65-67 (2.57)
. &8569
72«73
74?75)

O s W S s W W " W Eas W am W W W S WB s W e W - an B 4 s W W W W

Ncte: Figures in brackets are estimated growth rates-
excluding abnormal yeers.
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was 2,4} per cent (including ebnormal years), The annual cole
pound growth rate of foodgrains production in the postegreen
revolution period was 3,27, whersas it was only 2.75 per cent
in Ehe-pre~green revolution period (including all years). Even
if we exclude all abnormal years in both the perlods, 1t 1s
evident from the data that the annual compound growth rate of
foodgralns production was higher in the postegreen revolution
period as ageinst in the pre—greén revolution period, |
While coming to the performance of the individual crops,
the annual compound growth rate of wheat for the entire period
was 6,28 per cent (including abnormal years). Excluding
abnormel years the'compound growth rate was 6,19 per cent per
annum, In the pre~green revolution perlod growth rate of wheat
excluding abnormal years was 3.43 per cent per annum, whereas ‘
the corresponding growth rate in the postegreen revolution
period was 8,28 per cent, One could easily note the spectacular
increese in the production of wheat in the postegreen revolution
period,
~ When compared vith wheat the performence of rice, more
especially in the post;green revolution period, 1is disappqint;
ing, The rate of growth of production of rice in the postegreen
revolution period is smaller than that in the pre-green revolue
tion periéd. If we exclude abnormal years in the pogt.green
revolution period, the compound growth rate would be 1,51 per
{ cent per annun, This indlcates that the impact of new technoe
%tlogy on rice production is not significant, Among other

\
reasons, unfavourable agroeeconomic conditions, non-availability
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of disease resistant higﬂ ylelding variety of seeds, small size
of holdings seemed to be the main ceuses for the poor perfor;
mance of rice in the postegreen revolution perilod, |

New technology could not make much positive contribution
as far as Jowsr was concerned, Indeed there was a negative
growth rate in the postegreen revolution period (1f 81l years
are included), It is mainly due to the fact that considerable
portion of the country's jowar is cultivated in the unirrigated '
and low rainfall regions. | L

The growth rate of bajra in the poste.green revalutioh
period had declined consideradbly (including all years), Howe
ever, i1f abnormal yeais are excluded its perfbrmanca was next
only to wheai.

The production of pulses which are grown predeminantly
in areas without irrigation has more or less remained stagnant,

éreg end Yield Rate

An incresse in production may result from en increase in
productivity end/or en increase in the area under cultivation,
We sghall presently examine these two aspécts and agssess the
contribution of each in the total production,

Tables 2,6 and 2,7 show the area and yleld rate for the
period 1955«56 to 197%«76, It 1s evident from Teble 2,6 that
there was a decline in the growth rate of area cultivated under
foodgrains in the poste-green revolution period as compared to

pre-green revolution period, Table 2,7 indicates that desplite
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Table 2,6 Area

195556 to 196465 to = . 1955«56 to
19 ‘ 6% 197576 ‘ 197576
Rice 1061 0078 0095
(0,61) (Ex 6567) (0.95)
Jowar 0,98 wle36 0:59 - O34
(0.65) (0,98) (upto (0,58)
69-70)
Bajr 0,05 0,09 : ) .
ajra (%) (5x 59-60  Ti08) (Ex 68069 (1229
626%%) 71-72
74=76)
Wheat 1.00 4,26 2.Sg
: (0.7) (Ex 57.58) (%,08) (Ex 65«67  (2.,58)
73=75)
Pulses _ 0.‘68 . . 0.06 1-003!"‘
(0032) (Ex 57-58)
Foodgrains 0,85 0,67 . 0.61
(0¢71) (Ex 6567 (0.72)
72273
74=75)

LM A eh s 4 Al W S W e W WD W D O D e v M W W D WP W W AR W A B W W W

Notes Figures in brackets are estlmated growth rates excluding
abnormal years,

a decline in the growth rate of area under foodgraing, there
vaes a considerable improvement in the yield rate in the poste
green revolution paridd which led to increase in broduction
of foodgrains. This seems to suggest the positive impact of
new techno;bgy cn agzregate production of foodgrains,

There was an appreciable increase in the growth rate of

area under wheat, in the postegreen revolution periocd es against

pre-green revolution pericd (1 per cent to 4,26 per cent), The
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Table 2,7:

Yield Rate

2L

W @ e S S W O S S O O S E W W @ S WA @ @& W T W W W W W W W W W .

Wheat

Pulses

Foodgralns

Notes Figures in brackets are estimated growth rates
excluding abnormal years,

195 -56 to
196 65

1.91
(1.79) (Ex 57-58
2-63)

2,20 -
(2,48) (Ex 61-62)
2.3L
(1.5%) (Ex 56-57
~ 60-61)
2,20

(3.45) (Ex 62-64)

0,66

(0.34%) (Ex 57-58
59+60
61-64)
1.52

(1.24) (Ex 97-58)

196465 to
1975-76

1,28
71-73)

1.30

(3.49) (Ex 65-66
68-69
72=73

74-75)

4,40
(4,26) (Ex 63-66
73-74)

’ 0057 :
(0.,22) (Ex 65-67
68-69

4 72=73
(73-%,74=75)
2,23

(1.58) (Ex 65-67
72-78)

1955-56 to
1975-76

0,92

(1,36)

2,22

- (3.09)

3.75
(3.79)

«0,02
(0.11)

corresponding increase in the yleld rate was from 2,20 to L.40

per cent for the same perioed,

The greater yleld experienced

under HIVs secmed to have influenced the farmers to increase

substantially the area also under HYV wheat,

|
LN
~
{. N
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With regard to rice despite a decline in the growth rate
‘0of area in the post-green revolution‘period, there was &n ine
crease in the yield rate for the same period. However, due to
unfavourable agro-economic factors and other factors mentioned
earlier « the aggregate production of rice registered a de-
cline in the post-green revolutlion period.

In the case of Jowar and bajra despite a negative growth
rate in area there was a positive yield rate in the postegreen
revolution periﬁd (including all ye;rs). It may be aréued that
in the absence of new technology, the production would have
declined, ' - ‘

From the above study on production, areza, productivity
of foodgralns, it appears that the significant ine egs%-in
production in the postegreen reVQlupion period 1%:;§;§e§ue to.
the increase in yleld than an increase in area, ,

- The impéet of new technology could also be judged ffom‘
the use of 1nputs.

Dantwala 13 argues that the impact of new technology should
not be Judged only from the point of view of production daté
as thils could be presented in a variety of manner - depending
upon the selection of base years and commodities, Hence he '
sugzests that a better test could be to ascertaln whether the
advent of the Green Revolution has changed the attitudes and

behaviour of the farmers, He then provides relevant data to

13 M.L.Dantwala, "Agricultural Pollicy since Independence,"”
Tndden Teanrnal nf Aordien? firal Roennnmine. ¥al _YYYT. Na 'l
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show that there had been é slgnificant change in the short and
long term investment decisions of the rarmers.

| The number of private tube wells increased from 0,1 million
in 1965 to 0,47 million in 1971 end the number of puup sets =
diesel and electric went up from 0,83 million to 3,24 million
during the same ?eriod. The consumﬁtion of chemical feftilisers
per cropped acre registered a signiricant increase of & kg. to
16 kz. or by 400 per cent, |

Further the percen@age of expenditure on ﬁodern inputs
to the total spén; on all inputs of hgriculture has 19cfeased
sharply from 6,19 to 21 at constant (196@-61) ptices.

- He concludes that the upsurge in the use of modern inputs
since the advent of new technOIOgy is phenomengl and therefore
it may lead to a change in the traditional subgistence agri-
culture into modern commercial agriculture,

To sum up and draw a meaningful concluslon from the above
discussion, it 1s necessary tq note that the growth rate is
highly sensitive to the selection of the base and terminal
years and much depends on how the statlstics regarding produce
tion are compiled and presented, It may be ﬁainly bscause of
this reason that a large number of studies dealihg with this
aspect arrive at divergent conclusions,

However, a critical review of these studies and the ree
examination of the data on aggregate foodgrains production over
the last 25 years or so and the appropriate break up of the
entire period into different subeperiods do indicate a positive
contribution (though not very pronounced) of the technological
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changa on aggregate toodg?aina production, It is noted that
even after adjusting for the abnormal years which appear both
in the beginning of and end of the subeperiods, the rate of
growth of sggregate foodgrains production is higher in the
postegreen revolution period, |

In fact 1f w8 examine the perfcrmancé of the green ree
volution in the context of the three critéria»mentioned earlier
1.es (1) crop which has deen nost successful in Nigh Yielding
Variety Progremue 1.0, wheat (11) the regions in which its
impact has been most felt and (111) the period during which
its real impact on production was felt, we find that the technoe
logical change has maie substantlal contribution towards the_»
aggregate foodgrains production during the period 1966 to 1978.

. The fact.that a secular rate of growth of 2.+ per cenﬁ
per ennum of foodgrains production has been achieved over the
last 25 years or so, is itself not a negation but a positive
evidence of the significant contribution of the technological
change towards eggregate foodgrains production, Only a few
countries of comparable size and development has achleved this
growth rate, '

It 4s obvious from the fact that the rate of growth of
foodgrain production which ceclined during the period 1956-57
to 196566 and it was only dus to a relatively high rate of
growth during the periocd 1966«67 to 197677 (postegreen revolue
tion period) that an overall rate of growth of around 2.4 per
cent per annum could be maintained,
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Further the phenomeﬁal upsurge in the use of modern ine
puts since the advent of new technology 1s another evidence
on the aculevement of the green revolution. |

However, it is true that the revolution in the sense of
a dramatic bresk through from the situation that existed bafore
the revolution has not been achloved but at the same time 1t
cannot be denled that the technological change. bas made some
positive contribution towards the sggresate production of foode
grains, The new technologzy it secems has yet to prove its worth
in case of rice, jJowar, bajra and cereals in general, IHowever,
its perforuance in the case of wheat 13 impressive. As wheat
constitutes a substantial portion of aggregate fosdgrains proe
duction, it is reascnable to assume that in the absence of the
gpectacular and unprecedented rate of growth in the production
of wheat, the food situation would have been critical,

It would be appropriate to end this section by quoting
Dantwalé;u in this context, , \

- In a paper presented to the 15th International Conference
of Agricultursel Economists in 1976, he menticns, "The cnly claim
which can however be made with some confidence is that the
technology assoclated with HIVs opened up a process of
modernisation of Indian agriculture and significantly raised
'4ts production capacity. This is all the more important,”

14 hiad



CHAPTER III

NIW_TECHNOLOGY AND DISTRIBUTION OF GAINS

Section 1
New Technology end Distribution
of Gelns ge&ween Regsions
Having assessed the lmpact of new technology on produce

tion, we shall examine in this seétion, how the gains that

arise from new technology are distfibuted between regions,

As alrsady noted, new tachnology concentrates scarce
resources in select high growth pockets rather than spreading
them relatively thinly, As a result three fourths of India's
cultivated acrsage lie outside tha orbit of the new technologye
Hence a vast portion can claim *small islandst within,

To quote Fourth Plany "the new agricultural strategy
tends to add a further dimension of disparity bLetween thoge
who have the resources to make use of them and those who have
not, There 1s thua the danger of a sharp polarisation between
the wmost privileged classes in the rural sector, the privilege
in this instance, relating to resources and tools of develope
ment{l

Even the proponents of the new technology have expressed

their concern in the growing disparities between regions and

1l Government of India, Planning Coumission, Fourth Five
Year Plan, .

29
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among farming community, 'The impact of new technology has not
been uniform in all states, Hence reglonal imbalances in agri-
cultufal development can create serious problems in terms of
human welfare and also 1t may retard further economic growth,

In this context in what follows we shall review the
studies made and literature avallable in this regard.

Dayanantha.Jha? has examined the variations in agricul.
tural growth rate in different states over the period 195371,
He has divided the entire period into three sub-periods,

Table 3.1 shows annual linear growth rates of agricultural
output of fifteen mador states for the period 19535k to
1970-71, It can be seen from Table 3.1 that there was a uni-
form pattern of growth in agricultural output in most of the
states in the first perlod, This may be due to the blanket
development strategy followed by the government during fiftles.

However, the uniform pattern of growth started breaking
in the second period. Except in Gujarat, Orissa, Uttar Pradesh
and West Bengaly the growth rates either increased marginally or
declined in the second period as against the first,

In the third period (which 1s assocliated with the new
technology) the rate of growth showed a wide range of variation
between states, In states like Andhra Pradesh, Bihar, Maha
rashtra, Orissa and West Bengal there had been a fuarther decline
in output growth in the third period as compared to second

2 Deyanantha Jha, "Agricultural Growth, Technology and

Equity," Indien Journal of Agricultural Economics, Vol.,XXIX,
No, 3, July-September, 1975, PPe207=215,
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Table 3,13 Annual Lineer Growth Rates of Azricultural Output .
195354 to 1970-71

- A Ay ah W W W Wk W WS W G wp W W W W W W e A W N W M W W W W W

1953:56 to 1958«61 to 1963=65 to

- 1958-81 196369 196971
1, Andhra Pradesh 2.12 2,63 «0s2l
2, Assem 1,22 1,48 Rt
3. Bihar 3.43 2.36 1.57
4, Gujarat 3,00 b7 7,13
9« Haryana 473 1.23 20,40
6. Kerala 3,00 130 235
7, Madhya Pradesh ~ .  W.4§ 0,76 3,00
8. Hahareshtra | 3.59 085 0,08
9+ Karnataka oL 3097 2,96 1.93
10, Orissa 0,88 4,80 3.15
11, Punjab k.73 3,60 19.20
12, Rajasthen 3.51 0,06 13,60
13, Tenil Nadu a8 1,77 3,08
1%, Uttar Pradesh 1,87 2,47 4,87
15, West Bengal 0. 36 . 4,66 2.18

o ek GF W G W WD b wb A W W B s W W @ W W B B A B W W W W B W W W W

Source: R,E,Evenson, and D, Jha, "The Contribution of Agri.
cultural Kessarch System to Agricultural Production

in India,™ Indian Journal of Apricultural Economiecs,
VOl,XXVIII, No.k, OctobereDeceuber, 1973. ‘

period, Disparities between these states with others like
Assem, Gujarat, Haryana, Punjab, Rajasthan, Tamil Nadu and
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Uttar Pradesh tended to 1ocrease during the third period which
13 the postegreen ravolution period, )

Another study3 which examined the impact of new technology
on per hectare productivity of wajor food crops in different
states remarked that the bonefits of green revolution were more
confined to wheat growing areas. Moreover witbin these areas
the share of benefits would be determined by the relative
economio laportance given to wheat in the cropping pattern.

Ve 8. Vyaal".
duction in major states between 1959-6L to 1969-71, with the
help of per capita productioo of foodgrains. The first énd

shows the 1mbalances in the foodgrains proe

second trienniuxs represent the pre and post-green revolution
periods respectively,

Table 3,2 shows that eight out of fifteen states registar.
ed an 1ncrease of per capita foodgrains production in the second
trienniun, Punjab ranked rirst among the states with a 70
pef cent increase in the per'capita production of foodgréins.
Maharashtra recorded a subatohtial decline of nore than 30 per
cent in per capita productioo of foodgrains} Other statao
which experienced a decline were Andhra Prodash, Bihar, Assam,

Orissa, Kerala and Madhya Pradesh. On all India level there was

3 CeBeSingh, and A.S,.,81rohi, "Disparities in Agriculturasl
Growth and Equity in India,” In éiug Journal of %gricultugg;
Feonomiesg,® Vol«XXIX, No.3, uly-September, 1974,

L VeS.Vyas, "Reglonal Imbalances in Foodgrains Production

in the last Decada:Soma Preliminary Results,” {congm;c and
Political W s Review of Agriculture, Deceuber, 1973,
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Table 3,21 Changes in Per Capita Production of Foodgrains in
First Triennium and Second Triennium in Different

States
T " State  _  Trienniuz  Iriemnium  Difference  Change
I 1999-61 . II 196971 (kgs) {per-
(kgs) (kegs) centage)
l, Andhra -
Pradesh 185.“’" 163. 26 =22 18 -11. 96
2, Assam 45,47 143,16 «2.31 =159
3+ Bihar 153.82 143,97 «9.95  «6440
4, GCujarat 99,86 148,00 +18,1%  +48,20
Se Jammu & . '
Koashomir 168.62 222,77 . 494,15  +32,08 .
6. Kerala 63.03 61""2 ' «l,61 .2;55 '
7+ Madhya .
Predesh 295. 55 256 .17 —39 . 38 1-130 32
8e Mgharashtra 167.25 115060 051.65 -30088 .
9. Kernataka 167,72 204,10 +36433  +21,69
10, Rajasthan 246,30 258,66 +12,36 +5,02
11, Punjab 299.3% 511,57 +212,53 +70,99
12, Orissa | 2290‘*6 2215.66 -'13180 02Q°9
13, Tamil Nadu 159,95 164,19 S 1Y) ¢ +2,65
14, Uttar ,
Pradesh 189097 206.“’8 *16.51 08.69
15, West Bengal 151,57 174,10 422,53  +1L4,86
All India 181.93 | 190,35 +8,42 +4,63

- W & & @ & W M & & @ & S & @ W N P S 4 W & T G W T S @ G W o W

gources V,S,Vyas, "Reglonal Iubelances in Foodgrains Produstion
in the Last DecadetSome Proliuzinary llesults,™ lconomic

and Politieel Weekly, (Review of Agriculture),
ecenber, 1973,
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an ingrease of W pér cent in the per capita production of foode
grains in the postegreen revolution period, The increass in
the share of foodgrains production in certain states were
attributed to one or combination of the following conditionss
1) an inorease in the area under foodgrainsg
11) an incresse in the area under crops with
higher yields; and
111) an increase in yield per hectare. Converée
fac@ors would explain the relstive decline in
the contribution by other states,

| Another studys which examined the causes of inief-regional
disparities remerks that the reglonal disparities are partly
from the character of new technology and partly from the regional
differences in faetof endowmenté, physical and institutional
infrastructure and entrepreneurship, Therefore, regional dige
parities are inevitable in the initial pheses of technologiéal
changes, Bawever,‘in the long run.through public policy the
digparities could be considerably reduced, if not eliminated,
The study further points out that tha inter-state dis;
parities increased due to differences in the supsrly of institue
tional credit per hectare and the variations in the percentage
of net sown area 1rr1gated from private sources such a3 wells,
However, the rggional disparities with fegard to the proportion

of area irrigated by public sources such as canals declined,

5  CeH.Hanumantha Rao, op.cit,
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Similarly, the 1ntér»state variation in the consumption of
fertilisers per heétare also declined to some extent, -

Sitaran Yechuri® while exanining the inter-state varia~
“tions in egricultural growth rates, remarks that around 7% |
per cent of variations in the growth of erop outputlis due to
variations in the growth of irrigation, |
| It must bs noted that besides new technology, other
factors like differences in natural and physical endowamsnts
are also responsible for inier-regional disparities,

On the basis of the extent of rainfell recorded the
country has been roughly divided into three broad regions such
e3 high, medium and low ralnfalls,

It 13 observed’ that 77 out of 328 districts 1ie in
these low reinfall reglons (less than 750 mms) and they account
for about cne third of the total sown erea in the country,

This shows that agricultural area subject to low rainfall forws
a substantial part of India,

From théigggigldiscussion it seeus the new tecunology
distinctly favours high growtih pockets, This bullt-in mechaniss
of the new technology appears to have further magnified the
already existing regional disparities,

6 Sitarom Yechurl, "Inter-State Variations in Agricultural
Crovwth Rate, 1962«1974%," Economic gnd Political Weekly, Review
of Agriculture, December 1976, :

7 d.Rath, YA llote on Agricultural Regions and Small Farmers
with Special feference to laharashtra," 1969 (unpublished),
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However, the reglonai disparities have not occurred as
unanticipated, A host of factors are responsible for the grove
ing intereregional disparities, such as natural and physical
endowments which include irrigational facilitlies, cropping
pattern, relative economic importance of the high yielding
varieties in the cropping patternacpace ahd level of adoption
of agricultural innovations, In addition to these,social and
political factors further accentuate the groving regional dise
parities, | ' |

In this context, it would be appropriate to close this
section by quoting Wolf Ladelinsky, "The imbalances are the
result of all the social, religious, political and economic
forces which gdvern the village and which admittedly ere nirrore .
ed in the shape which the new technology has assumed, It is not
the fault of the green revolution that credit service does not
serve those for whonm it was<1ntended, the extension sorvice is
veak and ineffective, that the village fPanchayats* or councils
are essentially political than developmental bodies, that
security of tenure is not given to.the many, that rents are :
exorbitant, that ceilings on land ownership are notional, that
even rising wage scales are hardly sufficient to satisfy the
* basic esgsentials of the farm labourer, or that generally speake
inz in those conditions economic end social justice of and for

the village poor do not ride in tandem.“a

8 Wolf Ladejinskgi “How Green 1s Green Levolution?,"

Economic and Pol%t;c Weekly, Review of Agriculture, December
973y PPeA=l3 ety
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Section 2

Distribution of Geing between
Smell end Larpe Farmers

There seems to have developed divergent views on the
question of sharing of galns from the new technology between
sogall and large farmers,

A few hold the view that the introduction of new technow
logy has led to the unequal sharing of galns between small and
large farmers, They argue that the new technology 1s capitale
intensive which marks a major shift from an essentially laboure
based technology of the past, Therefore the large farmers when
compared to smali farﬁers are better endowed with necegsary
resources end capaclty to bear risks and uncextainties involved
in the adoption of the new technology - which leads to the une
equal sharing of galns between small and large farwers.

‘A few others hold a different view, They argue that the
nev technology is not discriuinating between small and large
farmers as it 1s size.neutral., The 'neutrality* is based on
the proposition that inputs are divisible in the sense that even
a small holder can use them profitably proportionate to his
size, Therefore, the use of combination of water, luproved
varieties of seeds, fertiliser and insectlicides does not dise
criminate between swall and large holders of land,

In the light of the above observations, 1t is necesgsary
to examine the amvailable literature and studies made regarding
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the dlgtridbution of gains'between small and large.farmers in
the context of technological changs,

Wa shall first review the studles concluding that the
new technology is 'scale neutral' and to that extent it is not
biased ggalngt the small land holders,

Those who hold the above view argue that the proportion
of irrigated area is higher on smaller size of farms and since
HYV technique 15 very much assoclated with assured water supply,
relatively speaking small farmers are in a batter position to
take advantage of the new technology. They further argue that
the farm'mgnagement-studies conducted in %0's and 60's revsal,
that in per acre productivity is larger on the small farms, It
would be more revealing to review a few laportant studies in
this respect, _

B, Sen ? argues that the new technology offers better
opportunities to small farmers*® in iumproving thelr econcomic
conditions, _

Data in Table 3,3 have been derived by combining and
averaging sixteenth and seventeenth rounds estimates of the
National Sample Survey,

Coluzn % of Table 3.3 shows that size group II is the
larzest single group that has irrigation, This group with 2,64

9 B.Sena "Opportunities in the Green Revolution

"
Eeonomic end Political Weekly, Vol,V, 10,13, March 58, 1970,
PPeA3I=100

. The farmers in the size-group of 1 to 9 acres with an
averege of 2,68 acres per ferm are considered as small farmers.



Tzble 3,3: Distribution of Galns from Kew Technology
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Size group No.of Area ope- Average Xo,of farms Average Ratio of 1rr1-
( acres) ] farms rated slze of with irri. irrigated gated acreage
{*'000) (000 farns ation per farm per farm with

acres) (acres) (*000) vith ir. irrigation to

rigation average size
( acres) of holding

: ( Col.3 )
(1) (2) (3) (%) - (%) - (6)

1. 0= 1 Fy12k 44245 Oolt6 3,460 Ol 0.89
1. 1~ § 22,017 58,151 2,64 10,532 1,68 - 0,63 |
III. 5 = 10 9,661 66,647 6,89 1,601 3.75 0.5 9

Ve 19 = 29 2,967 55,069 10.56 1,348 739 0.39

Vi. 25 = 50 1,788  58,79% 32,88 787 9.86 0.29

VII. 50 & above 525 38,979 7424 204 16,65 0.22

Total 49,975 3,27,873  6.56 22,725 |

Sounce : B. Sew , OFPDY\'D"M\'\CS in [he Grveen Rev:;\u}ion

Economic and, Plikical Neek\y ol v, No 13, Momc}\ 1%, 70, ppA-33 40,
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acres per farm on an awerége, constitutes 46 per cent of the
farmers who have irrigation facilities,
By combining size'group II with that of size group I, he

shows that about 61 per cent of the potential beneficiaries ars
small farusrs, T o
Ile distingulshes between (1) absolute advantage and (11)
relative amdvantage, Istimation of size of absolute difference
is given in column 9, |
Relative gain is weasured as the ratio of irrigated
acreage held per beneficlary farm (column 9) to the aweragé
area held per farm in each size grous/icolumn 3) multiplied
by 100 glves the percentage rate by which relative income per
farm should increase, Hence the relative gain per farm dee
clines as one moves from small to large farms, The important
conclusiong he arrives at is that the percentage 1ncreasé in
per farm income 18 likely to be the largest for the swall
farums,
The findings of Sen with the help of aggregate data at
national level is supported by another studylo with the help
of data from individual farmers at micro level in Thanjavur
(Tamil Nadu),
The study points out that the swall farmers (cultivating
less than 5 acres) do not lag very much-behind the large farmers,
It 1s also pointed out that the share of the small farmers in the

10 C. Huthlah, "Creen Revolution - Participation by Small

Versus Largs Ferumers,® Indien Journel of Arricultural
Feonomies, Vol.XXVI, No,l, Januaryiarch, f97l, PPe) 356,
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total HYV acreage bas been more than their corresponding sﬁare.
in the tolal cultivated acreage, Hence the atudy concludes that
the HYV programme may be considered as an important tool to
improve the ecconomic conditions of the smaiikEZ;E;;;:ﬂ—’//

“— Another studyll conducted in the same distriet (Thanjavur)
which analysed the distribution of benefits between small and
large farmers in ths context of new technology concluded that
the small farmers (2.5 to 5,0 acres) and the very large farmers
{20 acres and abovae) had galned almost equally (21,7 and 22,3
per centlrespactivaly).

‘ Venkatapphia,'whils evaluating the studies made by Proe
gramme Evaluation Organisation remarks that the sﬁali holders
readlly pariicipate in the programme though in some casses,
they may lag by a season,

From tho review 6t the sbove studies it appears tpat the
new technology 1s not necessarily unfavourable to small land
holdersy in fact a few studies indicate that the relative
galns from the adoptlon of the new technology is larger in the
case of small lahd holders,

We shall now review a few important studiesamriving at

~

contrary opinion that the new technology without any doubt 1is
blased against the small fermers and that to that extent the
type of technologlcal change that the Indiean agriculéure is

11 Ceofrey Swenson, "The Distribution of Benefits fronm
Increased Production in Thanjavur District, South Indiai

ndipn Journel of Apriculturel Feonomicg, Vol XXXI, No,
anuary.darcn, 9764
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experiencing would heighten the income disparitieé between the
rural households,

Pranab Bhattacharya and Abdul Majid (Jr,) 2 examined the
differential impact of the green revolution on small and large
farms, Their study reveals the comparative differences in
output between small anq large farmers of Punjab, The reference
period of the study was agricultural year 1972-73. Out of the
12 districts of Punjab, they selected one village from each
district, Swall farmers were defined as those with holdings
upto seven acres and those with more than ten acres as large
farmers, '

Table 3.4+ shows that in all major crops large farms enjoy

Table 3,43 Yield per Acre of Different Crops

W W P T W W W G W Un WD WF W G W WP SR WP WP NN WH W P AR G0 W U W W W e

Categories g%gat Gream Paddy Melze Cotton
Small farms

(quintals

per acre) 8. 5? 3080 9. 16 5. 62 3.82

Blg farms

(quintals '

per acre) 10,01 907 12,88 6432 4,45

Difference

(percentage) 14,38 295.0% 28,88 11,07 14,19

W W W E e W W W I W s W @ W W W W W % W W W W S W e

12 Pranab Bhattacharya and Abdul Majid (Jr.), "lmpact of
Green Revolution on Qutput, Cost, Incowe of Swall and Elg
Farmers,® Fcononie and Polltioal Weekly, leview of Agriculture,
Decamber, 1776,
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a higher per hectare yleld, This is a significant conclusion
of the study, It seeus rrdm the data that the new tachnology
contributes to wipe out the inverse relétion between farm size
and yield, |

Saini'sl3 analysis of farm management data pertaining
to the districts of Ferozpur in Punjab and Muzzafarnagsr in
Uttar Pradesh between 195557 and 1969«70, reveals that there
vas inverse relationship between farm size and incoma per acre
in both regions in the midefifties, |

However, he points out that owing éo the technological
change the inverse relationshlp, yielded to positive relatione
ship in the postegreen revolution period indicating that the
new technology can be more efficlently adopted by the large
land holders. Hence he concludes that the green revolution
i3 likely to widen the gap between the small and large farmers,

A few other studies highlight ths inherent capacity of
the large farmers to take advantage of the new technology,

M, Schluter and John W, Mellor'™ point out that there is
a significant hositive relationsuip between adoption and rarm_
gize in most areas, They observe that elther the cost of culti-'
vation or uncertainty is responsible for the differentisl rates

13 GesR.Saini, "Creen Revolution and Distribution of Farm
Incomesé" Feononie end Political Weekly, Review of Agriculture

March,1976.

1% M, Schluter and John W, Mellor, "New Seed Varieties and
tge gm;ll Farm," Economic and Political Weekly, Vol,VII, March,
-~

299 1972,
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of adoption between farm slze groups., Between oredit and Une
certalnty, they observe tnéﬁ the latter appears to be eritical
constraint in the adoption of new technology among small farmers.

The‘discussion reviewing the seminar papers15 on economic |
espects of HYV programse concludes, 'In so far as the Quccess
of IYV programze depends on the ready and adequate availability
of credit, access to knowhow, markets, etc., and so far as these
are positlvely related to size-holding, tﬁe HYV may benefit
richer farmers to a greater extent than the poor onese!

Anather_studyl6 based on the.results obtained by the Agfo-
Economlic Research Centre, Visva Bharatl « from the evaluation
of HYV programme in the districts of Birbhum and Saran in weat
Bengal and Bihar respectively in the crop year 1969, supports
the positive reletionship between adoption of new technology
and ferm gize,

A few other micro studles suggest that the small rarmersA
could not enjJoy the benefits from new technology owing to ine
sufficlent caplital, .

R.P, Singhl’ in his study of Raghunathpur Village (Azamgarh
District of East Uttar Pradesh) where 66 per cent of cultivated

P

15  Rapporteur's Report on Economlc Aspects of HYV Prograumze,
Indian Journal of Apricultural FEconomicg, Vol.XXIII,No.l,
October«becember, 196d,

16  B.K.Chowdhury, "Disparity in Farm Income in Context of

HYV," Economic and Political Weekly, Review of Agriculture,
September, 1970,

17 ReP.Singh, Soclo-Econonic Surveﬁ of a Villers in East
U,Pay Agro=Economic Hesearch Centre, University of Allshabal,

Mimeopraphed)
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érea'was irrigated, observed that despite the introduction of
new tecunology, and mors availability of improved wheat varie
ties, the farmers were growing more. barely than wheat, This wes
mainly due to their poor econowic base which did not permit .
them to make use of costly seeds, fertilisers and other inputs «
which affected their cropping pattern,

Chauhan and Mundle.la on the basis of their study in
Sangli District of Maharashtra argue that neithier the improvee
ments in the managerial adility and skills nor the new high
yielding farming technology 1s capable of making small farm
viable, They conclude that credit in combinﬁtian with new
technology could bring about a significant improvement in thelr
economic position, ‘

Another study19 shows similar views, It is pointed out
that small farwmers could not explolt the opportunities offered
by the green revolution due to lack of capital and their lower
risk bearing capadltiy.

Another studyzo conducted in Ludhiana district concludes
that after the introduction of new technology small farmers

18 K.K.S.Chauhan, and S.Mundle, Possibilities of Increesin
srm Income on Small Farms, Seminar Series, XII, Indian Soclety
of Agricultural Economicsy; 1974,

19 Rajendra M, Chakrabarty, 'Some Limiting Factors to an
Agricultural Revolution,* Paper readi at Indien Economic Con.
ference, Czuhatl, 1970, Popular Prakashan, Bombay.

20 A.5,Kghlon and Tilak Kumar, "Differences in Form and
Intensity of Input Mixed Yield Levels on Small and Large‘Farm
Organisation in the I,A.D.P.District, Ludhlana, A Case Study
Indien Journal of Agricultural_rconomiqg, JanuaryaMarch, 1965
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are placed relatively in a disadvantageous positidn in the
_factqr as vell as product markets, _
Wolf Ladejniskyr points out that the real sharing of
benefits of the new techtnology way be restricted to 10 or at
the most 20 per cent of the farm housqholds in Punjab, It is
also pointed out that the new seeds can be used by, at most 1
in 12 Indian faruers because the other 11 way need institutional
credit and necessary 1nputs.22'
C.H.Henumantha Rao"3 argues that the new technology may
be sizg-neutral but it 1s not resource-.neutral, Despite
technologieal changa a relative deterioration in the economia
gains of the bottom 20 per cent who hold 10 acres or lessy in
Ludhiana has been observed by'Francine‘Franel.zk
 There are also a few studies whicﬁ show that small farmers

are met with asdequate credit for the adoption of the new
technology,

21 Wolf Ladejnisky, "The Green Revolution in Punjabs A Fleld
Trip," Fconomic and Political Weekly, June, 1969,

22 Michael Lipton, "India's Agricultural Performance,
Achievements, Distortions and Ideologies,” Reproduced in Cone
parative Experience of Agricultural Deveiopment In Developing
Countries of Asia end the South-Zast since World War II, Papers
and’ Proceedings of International Seminar held at‘New'Daihi.
October 25.28, 1974, The Indian Soclety of Agricultural
Econonics, ’ ,

23 Ceil,llanumantha Rao, op,cit,,

2%  Francine Frankel, India's Green Revolutlon, Economic
Gains and Politieal Costs, Princeton University ﬁress, 1971,
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~ B,M,Desal end DK Desal®? point out that the existing
‘availabllity of working capital including credit is not ine
adequate for the small farmers to meet the reguirements of
technological changes.

They conclude that with proper underatanding of the
‘developmental role and efficient credit allocation, much could
be achieved even in the existing resources of institutional
credit,

A Tecent study26 on financing small and margingl fsruers
by coeoperative socleties in Msharashtra reports, 'Thera is
little evidencs to suggest that very small and small farmers
do not receive their due share in the total short term credit
dispensed through the coeoperative credii structure, - In fact
they seem to receive more than their due share in coupurison
with medium and large farazers,?

From the foragqing discussion it appears that there ere
divergent views on whether adequate credit to small farmers,to
take advantage of the new technology, flows or not, Nevere
theless, perhaps it would not be entirely wrong to conclude
from a large number of evidence provided « that due to very low
risk bearing capacity of the small farme:s 1n the face of

25. B.M.Desal and D,K,Dezal, "1Is Inadequacy of Institutional
Credit a Problem in Cnanging Agriculture,® Economic and Political
Heekly, Review of-Agriculture, Septeuber, 1970, B

26 Maharashtra State Coeoperative Banki Report of the
Committee under the Chairmanship of Prof,V.ii,Dandekar on

Pinaneing Suall and Marginal Farmers through Cooperative
Credit Structurs, Boubay, 1976.
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uncertainty in crop production, there is the incidence of
'internal and external capltal rationing’and this in its turn
comes in the way of small farmers utilising the required amount
of working capital for the adoption of the new technology.

In order to have a further insight into the problems
whether small landholders are blased egalnst new technology or
not, it is necessary to further examine the two facets of the
new technology, viz. (8) Biological-cﬁemical Techniques (use
of HYVs, fertilisers and insecticides), (b) Mechanisation (use
. of punp sets, tractors, drillers, Yreapers, threshers, harvest
coumbines etc,.). '

One featurs common to both technique is the requirement
of increased investment, However, the investment requiremeht
of Bio.Chenical Technique i3 relatively lesser than that of
wechanlcal and 1t is more or less confined to the use of worke
ing capital,

Therefore s0 far as first facet of the new technique 1is
concerned, apparently i1t seems to be scale nautrai. Eowvever,
even here as mentioned eerlier, sometime the internal and
external capitel rationing come in the way of small farmers
adequately fulfillingihe working capital needs, .

S0 far as the other facet (mechanisation) of the new
technology 1s concerned, it certainly is not scale neutrsl as
it needs considérable amount of investible surplus for which
the larger farmers are favourably placed compared to their

smaller counterparts,
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Hence, the very requirement of capital in cérrying out-
the nev technology appears to have tilted the balance against
small farzers,

With inadequate availability of working capital and
negligible invegtible surplus these farmers find it extremely
difficult to adopt the new technology of production,

Large farwers on the other hand with their better command
over regources and greatef riskebearing capacity seeu to be
placed in a bestier position visea.-vis swmall farmers.

Hence it sceams compared to swall farmers, large farmérs
stand to gain more from the advent of the new technology.

However, the debate on the relative gains to small end
large holders due to the introduction of new technology in
foodgrains production is still inconclusive end the question 1s

still open for discussion,
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Section 3

ew Technolory « Distribution of Gail betwee

Agricultural Labourers end Lendowners

From the earlier discussion we understand that the ine
troduction of new technology appears to have resulted in an
increase of foodgrainsg prgduction in a few selected regions,

The seed fertiliser revolution seems to have increased
the demand for labour inputs especially during peek seasons and
particularly in high growth pockets, It is argued‘tbat_this
situation has given rlse to a shortage of labour during peak
periods and consequent rise in wages during those periods,
Therefore a few have expressed their concern that in the long |
run, it may lead to widespread introduction of labour<displacing
wachines and finally retard employwent opportunitiag in a
labour sbundant sconomy like ours,

Howevery on the other hand it 1s also argued that =
though the new technology has led to some increase in employe
ment, 1t has not led to a simultaneous increase in money wages
in all the regions, It is further argged by soms that despite
an increase in demand for labour inputs, real wages have elther
remained constant or declined in most of the states, In the
light of the asbove observatlions, we shall first examine the
studies which bring out the results that agricultural labourers
have benefited as a result of the introduction of new technology.
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Mertin H, Billings and Arjan Singh®’ studied the impact of
the use of different mechanical appliances on demand forAlahQurs-
« high ylelding varieties without mechanisation viseavis tradi.
tional varieties and also Hrvrwith pump sets, threshers, corn
shellers, tractors and reapers, )

Their study reveals that the demand for labour diminishes
only when threshers, tractors and reapers are succeséively ‘
introduced, The HYVs appear to have increased the deménd for
lebour inputs by 6 per cent in Punjab in 196869 over the tradie
tiond varieties. However, the introduction of machines like
pump sets, threshers and tractors reduced the demand for humsn
‘energy by 4 per cent, 5 per cent and 1 per cent respectively
in Punjab. They point out that in the long run there is a
likelihood of deterioration in the employment position,

Se Se Acharya?a

observes that the new technology is
certainly lsbour absorbing, despite the use of alectric punp
sets and tractors, His étndy reveals that the use of traatérs
have decreased labour employment by 50 per cent, Howevery by
tending high yielding verletles on an area of 35 per'cent of
the acreage combined with a similar degree of intensity of
cultivation wmay resﬁlt in a net 1k per cent increase in labour

demand compared to none.machanised, non.participant faruws,

27 Martin H, Billings and Arjan Singh, "The Labour and
Creen Revolution: The Experienca of Punjab," Economic snd
olitical Weekly, December, 1969.

28 SeSeAcharya, "Creen Revolution and Farm Employment,"

% dien Journal of Agricultural Fconomics, July-oepteaber.
97 3
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Hovever, it 1s'to.be noted that the introduction of more sophie
sticated labouresaving equipment like combine<harvester is
likely to displacelabour inputs, '

The stﬁdy of Agro.Economic Research Centre 1in West
Godavari district in kharif paddy (1968-69) also shows that the
particlpants used 66 uwan days per acre for IR.8 paddy while
they used only 55 days for traditional varieties,

Another study®? indicates that the installation of pump
sets and tube wells create demand for casual labour and ree
place permanent servants, whereas tractors ¢reate demand for
permanent servants and replace casual labour. It 1s also
observed3? that tractorisation replaces only animal lsbour,

RuK,Lahiri3} examined the impact of HYVP on lsbour market
with the help of data available from Farm Management Studies
and Progremse Evaluation Organisation, He compared the labour
requirements for paddy and wheat in the pre and postegreen
revolution periods in selected states., He concluded that in
both crops there was significant rise in the demand for hired

labour in the postegreen revolution period,

29 Ashok Rudra, "Employment Pattern in Large Scale Farms

of Punjab," Economic and Political Weekly, Vol.IV, N0.52,
December, 27, 1971, .

30 A.3.Kehlon, "New Farm Technology - Its Implications in
Agriculture Economics,” Indiesn Journal of Agriculturg;
rconomics, VoleXXV, FNo.4, October-December, 1970,

31 NeX,Lahirl, "Iapact of HIVP on Rural Labour Market,”

Feonomic end Political Weekly, Review of Agriculture,
Septembery, 1970, PP.A=ll -
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The studies mentioned above deal only with the employwent
aspect and seem to conclude that the introduction of the mew |
technology leads to increéesase 1nfempluymen£.

Deepak Lal32 by using the daf.a avallable ffom 25th Round
of the National Sample Survey for 1970-71 pointed out thaﬁ; the
real agricultural wages had risen in all states as a result of
the introduction of new technology except West Bengal for which
no NSs data were available, |

Table 3,9 gives the index numbers of real wage rates for
wale agricultural lsbourers from 1964%=65 to 177071 a3 per
'Agricultural Wages in India! (AWI) end 5§ data from labour
enduiries.

In delineating real wage trends, it is observed that the
N3S daté, ére considered to te more reliable than AWI, because’
1x; AT richer villeges are selected and they are over-represente |
ed, S . |

It can be noted from columng M—and § of Table 3,5 that
between 1956457 and 1970-71 real wages for sgricultural labourers
had risen in all states except West Bengal for which NSS data
wvere not avallable. |

From NSS data for the period 1956-57 to 1964=65, it can
be seen, that the real wages had felien only in four states
(Karnataka, Punjab, Uttar Pradesh and West Benzal)s

However, in the period 1964=695 to 1970-71 (postegreen
revolution period) the regl wages had increased in all statesexmp’t- Orissa,

32 Deepek Lal, "Agricultural Crowth, Real Wages and the

flural Poor in India," Fconomic and polltica Heekly, Vol.XI,
Noe26, June 26, 1376,



Iable 3,9t Index Numbers of Real Wages for Mele Agricultural '
Labourers (Base Year 195657 = 100) |

B ay W W W Gk S YR W G S W W W W D WD AR W P W AR T A W W S A Sk e A

State .-..----fﬁi------. - Nfi Jp———

196465 197071  1964=65  1970=71

SRS . R o SRR N UUIUE o AU L
1, Andhra Predesh 116 139 102 136
2, Assam | 34 81 101 111
3, Bihar - 89 . (10%) 101 12,
4, Gujarat’ 102 120 159
5¢ Kerala 121 149 118 1k6
6+ Madhya Pradesh - 93 29 - Y06 113
7. Maharashtra 93 108 © 110 13
8+ Karnataka 98 89 88 108
9, Orissa 128 95 110 107
10, Punjab* 103 155 77 120
11, Rejasthan NeAs Nedo 132 155
12, Teuil Nadu 99 109 118 162
13, Uttar Pradesh e 175 ™ 149

14, West Bengsl 95 89 93 NeAe ¢

W e W WP AR P aF BB W TP G A SR WS N B AR W S WR G WP W W W AR A W W W N W
Noteas * Includes llaryans.

Fizure in bracket 1s for 1968«69 as no data for 197071
are gvallzble, _

Sources Deepak Lal, "Agricultural Crowth, Real Wages and

Rural Poor in Indla," Fconomic end Polities) Weekly,
VQIQXI' NO.26' 26 Juneg 197 *



55
One of the limitations of his study is that he has estisated
real waéeé for male agricultural labourers only, Fewmale and
child labour who form a considerable part amohg agricultural
labourers are left out, The findihgs of Deepak Lal were quese
tioned by A.V.Jose.33 ‘He argues thatlinspité of an increase in
agricultural productivity and increased demand for labour, the
real wages have failed to increase in most of the states except
Kerala and Punjab in the postegreen revolution period,

The study,Agro;Economio Researth Centre in West Godavari
district in kharif paddy (1968-69), examined the relative share
of labour in the gross values accrulng to the cultivator as a
résult of shift fr&ﬁ traditional to IR«8, For this purpose
they used the rabi ylelds of 1968-69 for traditional snd IRa8
variseties, The study reveals the vast disparities in the gains
between land owners and agricultural labourers,

It 1s evident from Table 3.6’that the e€xcess Was &pporle
tioned largely between owners of land and capital (58 per cent)
in rural arcas and the urban manufacturers of the nonetraiie
tional inputs (26 per cent).v

The hired labour recelived only 7 per>cent of the galns,
This analysis shows the degree to which inequalitlies in a
relative sense would ba sharpsned between hired labourers and
lend ovners as a result of the introduction of new technology,

Another study3h reveals the unsqual factoriel ﬁistribution

33 AV Jose, "Real Wages, Employment and Incoume of Agrie.
cultural Labourers,® Iconomie end Political Weekly, Vol XII,
HOe 2’ March 25’ 19780

3+  Dayanantha Jha, 9p.cit,
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Table 3.6: Excess of Gross Value of Paddy as a Result of
‘ Shift from Traditional to IR~8 per Acre:Rs.%55.39

@ R W B ek S dn ap ek A W@ S G W PP SR AR A S WY W M) AP AR AR WP AP WP Y T W A

Excess due to Rupees Percentage

l. Returns to land, enterprises
and capital of the farmer and
own labour (of which own

~ labour Rs,15/=) 261 . 58_
2, Additionsal hired labour input 30 7
3. Input whose locus is the | |

village farm yard manure 13 3
L4, Interest 5 1
5« Fertllisers, pesticides | |

- and tractor charges 120 26,

6. Miscellaneous 26 5
All figures are round off K55 100

o es oW o Gy G G S S WA Sw @ G W G W@ o OB P G g0 YW W =SF G U OB @ oS A P N

Sources G.Parthasarathy, "Green Revolution and Weaker Sectiong,"
Occasional Paper 5, Agro-fconomic Research Centre,
Allahabed, 1970,

of income between land and labour in different states between
1961 and 1971. . _
It is evident from Table 3.7 that in all states the share
of land has gone up, It shows that landowners have gained
relatively large shares from new technology. . CLLs shows Bt
Column 6 shows the index of real wages in 1969-70. A the
share of labour has gone down 1n all 3tates except in Haryana,
Punjab and Maharashtra,
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Table 3,7t Estimated Factor Shares § 1960-61 and 197071
| and Index of Real Wages

G R W W W N N W W A W WP W W IS e W G AP e dR e W YR AW W W W e W Al e

Lande Labour Index of real
State i onvmnacccewes W3Ze in 1969«70
1960« 1970« 1960« 1970« (1961u62m100)
6l 71 61 71
(1) (2) (3 (W) (%) (6)

1, Andhra Pradesh 0,397 0,465 0,451 0,407 86( £)

2, Asson 0.185 0,316 0,683 0,570 85( £)

3¢ Bihar 0.266 04361 0,569 0,510 104({p)

4, Gujarat 0.330 0,381 0.574 0,539 77(£)

5. Haryana 04339 04395 0,516 0,530 -

6, Kerala 0,306 0.438 0,595 0,478 nk{r)

7. Madhya Pradesh 0,366 0,438 0,457 0,429 82(p)

8+ Maharashtira . 0,387 0.k29 Oh1 O.LY3 98(f)

9. Karnataka 0.337 00432 0,501 0,390 (L)
10, Orissa 0,539 0,641 0,319 0.197 87(£)(a)
11, Pqnjeh 04380 0.38% 0,430 0,489 115
12, ‘Hajasthan 0468 0,578 0,430 0,342 -
13, Tamil Nedu 04331 0,396 0,497 0,443 95(p)
14, Uttar Pradesh 0,309 0.388 0,479 0404 - 102(p)
195, West Bengal 06295 0,348 0,589 0,525 88(f)(a)

- * & S W W W W B W W W W S W W W a e W W & W W W W @ W W & W W

Hotess » Include.:: irrigation which is in fact land augmenting,

(a) Wage figures for Orissa and West Bengal relate to
1963.69 and 1967-68 respectively, '

(p) & (£) refer to ploughman end field labourer catge
gories respectively.

Sourcet 1) R,E.Evanson and Deyanantha Jha, "The Contribution
of Agricultural Research System to Agricultural
Production in India,® Indi ournal of Aryicultur
Economics, Vol.XXVIfI,: O+'y Uctober«beceuber,1973,
PPe 212=30,

2) Absolute wage rates data were taken from C.H.
Heanumentha Rao, op,clt,, These have been deflated by
index of all agricultural commodity prices index,
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In most of the states the real wages have declined cone
slderably in the postegreen revolution period,

The real wages of the sgricultural lsbourers howevesr have
increased considerably in Punjab and Kerala, 'In Bihar end
Uttar Pradesh the increase is negligible.

The study concludes that the unequal distribution of
income between land gnd labour wmay be more due to the present
agrerian structure than that of ;nytinhereét characteristic of
thé new tachnologys

From the foregoing discussion, in this section, it cen
be summarised that thére has been an increégse in the demand
forlabour inputs as & result of the introduction of the new
technologzy. This might lead to an increase in the total volume
of employment and theteby total income of the agricultursl
labour households,

Howevery, it also appears from a few studies that despite
the introductlon of the naw technology there has not been m#ch
improvement in the economic conditions of the agricultural
labourers in most of the astates except in Punjab and Keralsa, \?

As is common, the wage rates will be determined by the
demand for and supply of agricultural lsbourers.. In those rée
glons where sgricultural households are proportionately greater
and vhere relatively low noneegricultural operations exist,
presuznably, the wage rates will reuain depressed, Ahd the
opposite may happen in those reglons where the availabllity
of agricultural labour households is proportionately lower and
vhere relatively greater employuent opportunities are availle

able in noneagricultureal operations,
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Though we have not reviewed any literature on the money
wvages of the egricultural labourers, it is generally ﬁelieved,
that the money wage rates of agricultural labourers have ine
creased in a nuxber of regions in the post-green revolution
period,

Even 1f en increase in wage rates 1s granted, it need not
necessarlly iuprove the general economic conditions of the
egricultursl labourars. | ‘ :

Therefore a better yerdstick to measure the general
economic conditions of the agricultural labourers would be the
real wages which in turn is deterained by a combination of
\FE;IESi;;ﬁsuch as (i) agriocultural wage rates, (i1) the quantunm
of eaployment available per year and (ii1) the price of wage
goods consumed by members of the family houéehold.

It appears from the few studies revisved that - inspite
of the introduction of the new technology, there has not been
mwuch improvement in the economic conditions of the agricultural
labourers in most states.exept Punjab and Kerala, Moreover,
it appears that the gains frowm the new technology are amore in
favour of the land owners than the ggricultural labourers.
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CONCLUSION

In the foregoing chapters an atﬁempt has been made to
review the umajor studies dealing with two important aspects of
the impact of the new technology in Indian agriculture namely
(1) production of foodgrains and (2) the distributioh of galns
between reglons and among farming comaunity,.

An lmportant resason for the divergent views regarding the
impact of new technology on production seems to he the different
data base and sensitivenéss of growth rates to the selection of
base yaﬁr end terminal year, Different methodology used in the
computation of growth rates also give'varying estinates of
growth rate, And these are the reasons why divergent views are
expressed about the contfibution of new technology in the aggre=
gate foodgrainsproduction, |

In order to get a proper perspective into the performance
of the new technology on foodgralns production, it is necessary
to assess its impact from three criteria « (1) the crop vhich
has been most successful in the HYV programme, viz, whsat,

(11) the regions in vhich its impact has been most felt end
(111) the period during which its real impact has been most
felt, The data on foodgrain production viewed against these
three criteria reveal that the impact of new technology on
aggregate foodgraiqs production i3 not insignificant,
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The very achievement of a secular growth rate of 2,5 per
cent per annum in case of agll crops over the last 25 years
testifies to the positive impact of the new technology,.

'Among the individual food crops, the performance of wheat
is quite impressive during the period of technological changa.

But for the spectaculer improvement in the growth rate of
wheat, the overall growth rate of 2,4 per cent per annum éould
not have been maintained in case of foodgrains production,
However, the performance of other foodgrain crops does not eppear
to be satisfactory during this perilod,

A review of the studies of the impact of new technology
on distribution of'gains, indicates firstly that the new technoe
logy sppears to have further magnified the slready exisiing
‘reglonal disparities, '

Since the applicability of new technology remains confined
to water assured aréas, it seews to have developed further the
already developed regions,

However, it must be noted that the new technology alone
is not responsible for the growing inter-regional disparities,
Factors such as differences in naturel and physicel endowments
as well as social and political factors aggravate the intere
regional diéparities.

Secondly, regarding the sharing of galns of new technoe
logy as between small and large land holders, it apﬁéars that
the capital intensive nature of the new téEhnology and the low
risk bearing capacity of the small farmers in the face of
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uncertainty in crop production, seem to inhibit then rroﬁ the
edoption of new technology.

Further, there 1s evidence of internal and external
rationing of credit and this in turn comes in the way of small
farmers utilising adequate amount of working capital for the |
adoption of new technology.

Therefore, compared to small farmers, it appears, large
farmers stand to géin more from the new technology. | |

Hoﬁever, the debate on the relative gains to swall end
large holders due td the introduction of new technology in
foodgfains product;pn is still inconclusive and the quéstion
15 still open for discuasion, |

The seed-fertiliser technology, it appears, increases the
demand for labour 1n§uts and thereby leads to en increase in
employment and wages of agricultural labourers, But this ine
crease in wages does ndt seem to improve thelr economic condle.
tions when viewed in terms'of real wages excepting in Punjab
end Kerala, _

Further the gains from new technoloéy gppear to have
been more in favour of land owners than ﬁhe agricultural
labourers,

‘ Although the new technology appears to have made a fairly
favourable impact on the production of foodgrains, its indirect
effect on the distribution of galns between the regions énd
along the farm size 13 highly debated, _

It may be noted that Just before the advent of the new
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technology the country was faced with the problem of severe
food shortages. S0 the whole objective of the agricultural
development was geared to increasing foodgrains production,
in order to feed the teeming millions,

Therefore, even at the cost of disﬁarities across the
region and along the farm size, the efforts at increasing foode
grains production were concentirated by and large in the high
growth regions. There did not seem to be any other option
left. before the policy makers,

However, the problem of uneven distribution of gains can
be reduced, if not eliminated, with appropriate policy decl.

-8lons, ,
It 1s true that 'Green Revolution' in the sense of a

dramatic breakethrouzh from the situation that exlisted before
‘the revolution has not been achieved, but at the same time it
cannot be denied that the technological change has made some
positive contribution to the growth and development of the

agricultural sector,
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