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CITAPTER I 

IN:mODUCTION 

In August 1965'1 M1n1stcy of Food snd Agriculture, Govern­

ment or Ind.1a1 made its first general announcement or a •New 

Strategy' ot agricultural development. rhe High Yielding 

Varieties Programme was to be the maJor field programme or the 

'New stratea•~ 

The introduction of new varieties or seeds along with 

other complementary inputs to replace the local and otber 

improved varie~ies bas since then been one or the main strate­

gies tor increasing production and thereby meeting. the deficit 

ot foodgrains 1n the country. 

This •New Strategy' of agricultural development has been 

variously stated 1n the literature as •High Yielding Varieties 

Programme• 1 •New Technological Chsnge' in agriculture and also 

as •Green Revolution•. The essence of all these expressionS 

seems to indicate the advent or new variety or seeds and 

technology of production Which bring about a revolutioner.y 

change leading to rapid and spectacular break through 1n agri­

cultural production. 

By technological change we mee.n1 the use of new or . . . 
modern inputs such as fertilisers, high yielding varieties or 

seeds 1 insecticides and pesticides etc., and the improved 

method ot cultivation and use of machinery for various agri­

cultural operations. 
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Further the applicabUity or new technology consisting 

or a packet of inputs - fertiliser - responsive high yielding 

varieties of seeds and pesticides remains confined to water 

assured areas. 
. . 

Ever since the introduction or new technology there 

seems to have emerged two opposite views 1n the curren~debate 

on the impact of new technoloa on agricultural sector. The · 

social scientists seem to be divided 1n their opinion on the 

nature or transformation that is takins place in the agricul.. 

tural sector both across the region and along the farm size. 

walter P. Faicon1 obsenes, •The recent flood or literature 

on the Green Revolution bas a certain similarity to the theo­

logians• writings on God: both are concerned with existence, 

consequence, and salvation and both are equally contradictor, 

in their conclusions&• 

According to the proponents of the new technology, it has 

adm1 ttedlr raised aggregate ou,tput or foodgra1ns and also 

transformed the traditional subsistence agriculture into modern 

agriculture. 

On the other hand those who are sceptical about the 

benefits of the new technology maintain that it has not made 

significant impact on agricultural production. Moreover it 

l Walter Pe Falcon, "The Green Revolutions Generations of 
Problems," Amer c~~ Journ of A ricultur Economic , Vol.~2, 
No.~1 December, 1970, p. 9 • Reprinte in A~riculturAl 
Deve1opment in Develoning Countries - ComparAtive Exper1enc~ 1 
Tho Indian Society of Agricultural Economics, Papers and Pro­
ceedings or International seminar, New Delhi, 1971. 
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is responsible tor the growing inter-regional and inle~.f&f~ 
regional disparities. 

The obJective of the present study is to review the 

important literature regarding these and c~itically examine 

these two views. 

The present discussion is confined to two specific as­

pects viz. (1) Production ot foodgrains and (2) Distribution 

of gains that arise from new technology. This study comprises 

tour chapters. 

Chapter I s_erves as an introduction to the topic. It· 

cives a briet historical background of the new technology. 

Chapter II deals with the impact of new technology on 

aggregate production of toodgrains 1n India. Divergent views 

regarding the production aspect with the help ot a brief survey 

or Uterature and a critical assessment or the impact ot new 

technology on aggregate production or toodgra1ns are dealt with. 

Chapter III·discusses the distribution ot gains from the 

new technology between.~regions 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 or gains between land owners 
• 

and agricultural labourers. Chapter IV gives the conclusions 

or the study •. 

In what follows in this chapter we give a brief historical 

background to the advent or new technology in Indian agriculture. 



Detore we examine each aspect it is necessa17 to enumerate 

the circumstances under which the new technology made its 

appe~ance. 

Agriculture in the Post-Independence Period 

The strategy adopted tor agricultural development in post­

independence period can be broadly classified into thr~e phases. 

(i) General (1947-61) 1 (11) Intensive (1961-65) and (iU) 

Specialised (1966 onwards). 

The general strategy was reflected 1n the.place given to 

agricultural .advance, in the Community Development Programme 

and National.. Extension Service. In this a tage much ot the 

infra-structure needed for agricultural progress such as roads, 
• 

and irrigation system was slowly built up. 

By 1957 this programme was reoriented into what is called, 

•democratic decentralisation• or •PanchSTati Raj•. Under this 

system the responsibility ot the implementation ot rural 

devslopment programme 1~ with the tbree-tier structure com­

posed or the •PanchBTatst at the vUlage level, •PanchSTat 

Samiti• at the block level and the •ZUla Parishad' 1 at the 

district level. 

In 1959 the Ford Foundation Team prepared a report en. 

titled, •India's Food Crisis end Steps to Meet it•~ This report 

led to the initiation or the Intensive Agricultural District 

Programme (Package Programme) in 1960..611 which attempted to 
·fu:nm 

raise.A·EJaeul productivity in a number or relatively well endowed 

districts, by selecting ~~d applying a package or inputs, 



mainly high quality seed of improved varieties end chemical 

fertiliser. Subsequently the principle of intensification of 

agriculture through the application or package practices in 

areas with assured rainfall or irrigation was extended to the 

Intensive Agricultural Area Programme (IAAP) which covered 

about 1200 community development blocks in addition to the 300 . . 

blocks already covered under IADP. The IADP and IAAP results 

were positive but not spectacular. It became clear that with 

available inputs, the programmes could not solve India's food. 

grain shortage, 

These programmes revealed the ceilings or response to 

inputs applied to improved local varieties and hence efforts 

were taken to overcome these problems. 

In 19631 a selection or MeXican wheat and Taiwanese rice 

varieties were brought to India tor breeding and trial pur. 

poses, Dy 196'• these had been tested and some bad been accept­

ed by Indian scientists. 

In 196,.66 and 1966-67 India experienced a maJor shortage 

of foodgra1ns owing to monsoon failures. Famine conditions 

were averted only through heavy imports of roodgra1ns. Dy the 

mid-sixties the credibility of India to feed her teeming 

millions was severely impaired, Prof, T.W,Schultz.characteris­

ed United States• rood aid to India as •Mal-Investment•. This 

critical period coincided with the preparation or the Fourth 

Five ~ear Plan which gave a new urgency for the need tor a new 

ap~roach to toodgrain production and agricultural development. 
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---To meet the critical situation, the •New Strategy' for agri-

cultural development vas put into action in a tull-tledged 

manner t:rom 19661 kharit onwards. 

The aims or this •New St:rategyt are as under: 

1) Cultivation or new high 7ielding varieties or seeds; 

2) Development of multiple-cropping i.e. bringing addi· 

tional area under crop production in the irrigated and assured 

rainfall areas 1 

3) Development ot irrigation tor intensive cultivation; 

4) SoU and water management measures a 
~) Using a package of practices including high yielding 

seeds, opti~um quantity of fertilisers and pest control 

measures a 
6) Emphasis on :research and its application; 

7) Farmers • training and education; 

8) Development of infrastructure or credit, marketing1 

distribution s7stem for supply or inputs; etc. 

Dasically this was to extend IADP concept of a package 

inputs and practices applied to farms in specific areas ot 

relatively high production potential, but additionally to 

augment the package with a nwobe:r of new varieties which had 

been shown to be responsive to heavy application ot fertilisers 

under irrigated conditions. 



CTI,APTER II 

Nm~ TECii.l'qOLOQY AND PRODUCTION OF FOODGRAUTS 

In this chapter an attempt is made to evaluate the impact 

ot new technology on aggregate production or toodgrains and 

more specifically to important cereals on the basis ot the 

review ot the important studies made in this regard. 

As a tirst step we present the production statistics of 

the last 25 years (195'1-52 to 1977-78) so as to have an overall 

view of the agricuJ. tural production in India. 

Secondly, the divergent views on production are given. 

Finally on the basis or a critical analysis or the data pre­

\ sented an attempt is made to assess the impact of new techno­

! logy in its proper perspective. 

Table 2.1 gives the all India Index Numbers of foodgra1ns 

and all crops production trom 1951-52 to 1977-781 i.e. for a 

period ot about two and a halt decade. 

After the elimination or weather effects by taking a 

three year moving averaee ot all India index numbers, the com­

po~~d growth rate for foodgra1ns 1 non-roodgrains and all crops 

is around 2.5 per cent per annum during 1951-$2 to 1977-78. 

Hor& specirically concentrating on foodgra1ns 1 'Which 

accounts tor a substantial portion or the overall agricultural 

production, it is seen that the compound growth rate or 

1 
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Table 2.\t All-India Index Numbers ot Foodgra1ns, Non-toad. · 
grains and All Crops Production • 1951·52 to 1977-78 

-------- ~------------- .. ----- -·--Based on three year moving average 
Year 

-----·---~----~~-----------------------------Food grains Non.toodgra1ns All-crops ____ .. ______ ... ____ ... _________ ._ ________ 
1952-~3 65.~ 62,0 64,6 
1953-5'4 70.4 64.7 68.9 
1951+-55 73.4 67.8 71.9 
1955-56 73.7 12.9 '7,3.4 
1956-57 '72.4 74.5 13.0 
1957-58 75.6 78.6 76.lt-
1958-59 77.1 79.1t- 77.1 
195'9-60 82.9 8),4 8,3,0 
1960-61 Stt.4 Slt-.9 84.5 
1961-62 8;'.6 87.9 86.3 
1962-63 8;,3 88.9 86,4 
1963-64 87.8 94.1 89.8 
1964-65 85.1 95.0 88.3 
1965-66 82,4 94.1 86.1 
1966-67 83.9 92t9 86,8 
1967-68 91,0 95.0 92.3 
1968-69 100,0 100,0 100,0 
1969-70 104,7 103.2 104,2 
1970..71 109 .... - 101.7 108,8 
1971-72 108,9 107.3 108,3 
1972-'73 108,0 uo.o 108,6 
1973-7lt 105,6 112.5 107.8 
19?4-?5 113.9 118,9 115.5 
19?5-76 115.7 119.3 116,9 
19?6-77 125,2 124.0 124.8 

----------------------------------Growth rates 2.39 2,62 2,46 
(per cent) 
- - - --- ~ - ~ ------- ~ - - - -- ~ -----~ - --
pource: Directorate or Economics and statistics, M1nistr,y of 

Agriculture and Irrigation, 



9 

foodgrains is riroWld 2.4- per cent, per annum during 19~1-~2 to 

1977-78. 

A break up ot thet last 2; year period int.o three sub-

periods 19~2-53 to 1960.61,1960.61 to 1969·70 end 1969-70 to 

1977-78 UJB7 give further insight of the data on to::»dgrains pro-

duction. 

Table 2.2 gives t~e toodgrains prod~ction ot the above. 

mentioned three sub-periods. 

-
Table 2,2a Grovth end Variation' Foodgrain Production 

I 

- - •. -- ~ ------·- -----~ - - ·- ---- - -- ~ --
P articulus 

1960.61 
· to 
-1969-70 

1969-70 
to 

1977-78 
--- -- - -·~- - - --- - -- - ~- - - ~- - - - w-- --
1. Average level ot 

f'ood.gra1ns produc­
tion* 
(in million tonnes) 

2. Compound rate ot 
growth or foodgra1n 
production•• 
(percent per annum) 

. . 

72 108 

- - - - - - - .... - - - - - - - - - - - 4le - - - - .. - - - - - -

lfotesa • Based on adJusted estimates ot production. 

•• Calculated on the basis ot index numbers or food-
grain production (Bases triennium ending · 
1969-70 • 100) 

Source: Directorate or 'Bconomics end Statistics, Ministry. 
ot Agriculture and Irrigation 
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l'able 2.2 shows that in the. first sub-period (195'2-5'3 

to 1960.61) the annual average foodgrains production was 72 

million tonnes. In the second sub-period (1960.61 to 1969·70) 

it was a; mUlion tonnes and for the third period (1969-70 to 

1977-78), it further increased to 108 million tonnes. The 

data show the consistent build-up of production base. 

The compound growth rat~ ot foodgrain production in the . r~ . 
three sub-periods are 2.71J~7l/and 2.26 per cent per annum 

respectively. There is a considerable decline in the second 

sub-period (1960.61 to 1969-70)~ However, the growth rates of 
. . 

foodgrains in the. first and third periods .do not show a con-

siderable change. (2.71 and 2.26 per cent per annum res. 

pecti vely). 

Having presented the basic statistics of toodgrains pro­

duction during the last two and a halt decades and its break up 

into different sub-periods, we shall now brietl1 survey the 

literature expressing divergent views on the direct effect ot 

the new technology on aggregate toodgrains production. 

Let us first summarise the views which hold that the 

technological change in agriculture has tailed to bring about 

any significant change in aggregate agricultural production. 

c. He IIanWllantha Rao observes, "Despite the technological 
~ . 

changes characterised mainl~ the use of High Yielding 

Varieties or seeds in the case ot wheat, baJra, rice, maize 

and Jowar etter the mid-siXties~ the growth rate or the output 

or foodgrnins and of agricultural commodities as a whole, has 
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declined during the decade 1970.71 as compared to the previous 

decade.•1 

Be feels that even without the technological change, 

growth rate would have been maintained at about 2 to 2.~ per 

cent per annum owing to the pressure of population. 

He compares the growth rates or both roodgrains and agri­

cultural production between the two decades ot 19~9-50 to 1959-60 

and 1960.61 to 1970-71. The output or toodgrains grew at the · 

rate ot 2.~ per cent per annum during the decade 1960-61 to 

1970.71 as against 3.3 per cent per annum in the previous decade 

·or 1949-50 to l959-6o. The annual growth rate or agricultural 

output was 2.1 per cent per annum during 1960.61 to 1970-71. 

The growth rate ot agricultural production in the previous decade 

i.e. 1949-50 to 1959-60 was at 3·3 per cent per annum. Bence 

he argues that both the roodgrain production and agricultural 

production seemed to be lower in the decade 1960-61 to 1970.71 

(associated with the new technology) as against 1949-50 to 1959-60. 

However, he agrees that in the case ot wheat and maize, 

there has been marked growth due to the introduction or new 

technology. 

T. N. Srinivasan2 is or the opinion that the green 

l C.H.Hanumantha Rao, Technological Change and Distribution 
of Gains in Indian Agriculture, Institute of E38Hgmic Growth, 
Delhi, 1975, p.3. 

2 T.N.Srinivasan1 "The Green Revolutio~_Qr the Wheat Revo1u~ 
tion," Agricultural Development in Develop~ Countries • Com­
~arative Experience, The Indian Society of Agricultural Economics, 

apers and Proceedings or International Seminar held at New Delhi, 
25-28 October, 19711 p.4o5. 
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revolution has not made a dramatic break through on agricultural 
' " 

production. He has shown that the trend rate ot growth ot all 

agricultural commodities tell from 3.2 per cent per annum during 

the period 1949-50 to 1965-66 to 2.9 per cent per annu~ for the 

period trom 1949-50 to 1969-70 even.atter excluding the two 
. . 

unusual :years ot 1965-66 and 1966.67. 

Further be argues that the trend line ot productivitr 

per hectare tor the period 1949-50 to 1964-6; almost coincides . . 
with the period 1949-50 to 1969-70 excluding 1965-66 and 1966-67 • . 
Hence he concludes that the rata ot growth or per hectare pro­

·ductivity has also not improved despite technological change. 

After analysing the nuctuating tendency of the food. 

grains data, Ashok Mi tra3 concludes that the much talked • ere en 

revolution has not occurred in India' • It is to be noted tllat 

he has included the two drought :years or 1965-66 and 1966-67 

1n his a.."lal;ysis. 

A statewise examination or the bumper harvest of 1970.71 

b.1 the Agricultural Prices Commission suggests that the increase 

ot 8.3 million tonnes or foodgrains production over the previous 

:year was m?re due to the favourable climatic condition, than 

the technological change. For example, Rajasthan, one of the 

poo'r producers contributed 4 million tonnes to the increase 

whereas· the tectmologicallr advanced state, PunJab contributed 

only 2.~ million tonnes. 

3 Ashok Mitra, "Bumper Harvest has created some DangerollS 
Illusions," The Statesmen, October 14, 1968. 
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Dbarm Narainlt obse~es, ~.A.f'ter aU, even with the bU!IIper 

harvest ot 1970.71 the growth rate or total foodgrain output at 

2.9 per cent per annum since 1949-50 through 1970.71 is no 

·higher than that, at 3 per cent per annum, realised during the 

period 1949-50 to 1964-65." If cash crops are included, then 
' ,, 

. " the growth rate tor respective periods shows a significant de-

cline fro:D 3•6 to 3 per cent per ennUIS. Further the overall 

growth rate ot agricultural output has dropped from 3.2 to 2.9 

per cent during the corresponding period. 

Dharm Narain remarks that owing to higher· profitability 

associated with BYV seeds in the case' or crops where they have 

fielded successful results, - there has been marked s~tting ot 

areas trom commercial crops to foodgrain crops • which bas 

attected the production ot commercial crops. 

All these studies discussed above indicate. that the new 

technolob.r or the so-called green revolution bas failed to in­

crease the agricultural output in any significant manner. Some 

of the studies also indicate that even the roodgratns produc­

tion has not increased significantly in the post-green revolu­

tion period. We shall now examine the other view in this 

respect. 

I.,. Dharm Narain, "Growth and Imbalances in Indian Agr1. 
culture,• Journal or the Indian society of Aerieultural 
Stetigt1es1 Vo1.XXIV 1 June, 1972, No.1. 
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f'he View that Impact or New TechnologY 
on foodgra1ns Production is Signi!icgnt 

John w. MellorS' obsenes that a re~istic anal13is or 

trend could be made by' comparing years or siDIUar weather such 

as 1964.65' and 1970..71. In the six intenening years atter the 

green revolution roodgrain production increased by 19.1 million 

tonnes 1 a compound annual growth rate or 3.3 per cent. This 

rate vas 18 per cent higher than the growth rate shown by the 

same measures between the similar crop years 1949-50 to 1960-61. 

It is to be noted that the weather in 1964-6S vas sUghtly' 

better than in 1970-111 lending a sllglltly downward bias to 

estimates or ~rowth rates tor the intervening years. 

A simUar view is expressed by B. s. M1nhas.6 It is esti­

mated that the annual (linear) growth rate or food grains pro­

duction during the five years ending 1964-6S was Just 1.8 per 

cent. Between 1964-65' and 1970.11 toodgrains production re­

gistered a growth rate or 3.4 per cent per year. 

a. v. K. Rao and l'hamaraJaksh17 obsene1 "The agricultural 

seenar1o to-dar has undergone a qualitative change and with the 

achievement or a decisive break through in rood production, the 

S J'ohn w. Mellor, The New Economics of Gr011th; A Str::ttee;x 
for India and the Develop1n~rld 1 Comili Uiilvers1tt !>ress1 
ltbaca1 New York, 19761 PP• 49. 

6 B.s.Hinhas, "Towards flat1onal Food Security," Presidential 
AGdress delivered at the Th1rtts1xth /Jmual Conference ot Indian 
Society of Agricultural Economics, Indian Journjg of Agr1cu1tura1 
Ecnnom1c'l 1 Vo1.XXXI 1 No.4, October-December, 197 • 

' 7 G.v.K.Rao and Thamarajaksh11 "Some Aspects or Growth or 
Indian Agriculture," Fconom1c P~d Political Weekly, December 231 1978, p.A-ua. 



countcy has emerged from· the scarc,ity trap." They, strengthen 

their argument by comparing toodgrains production during peaks 

and troughs 1n the pre-green revolution period with the post­

green revolution. 

They argue that there is progressive improvement 1n the 

toodgrains production during the post-green revolution period, 

both in peaks and troughs as against the peaks and troughs in 

the post-green revolution·period. 

Table 2.3 shows that the latest trough level ot production 

Table 2, 3& Peaks and Troughs in Foodgrain Production 

( 000 tonnes) ________ ._._ .. _________________ ..., ___ 
Year Trough level Year Peak level ----- -- ------ ~ ---- - --- --~ ---- - - -

1950.5'1 5'5',011 195'3-5'1+ 72,326 

195'5'-5'6 69,335' 195'6-5'7 72,45'7 

195'7-5'8. 66,629 195'8-5'9 78,803 

195'9-60 77,120 1961-62 82,397 

1962-63 80,330 1967-68 95',05'2 

1965'-66 72,347 1970.71 1,08,422 

1968-69 94,013 1973-71+ 1,o4,665' 

1972-73 97,026 1975'-76 1,21,031+ 

1974-75' 99,826 1977-78 1,25',605' 

1976-77 1,U1167 
_._ ______ ._ ____ .. --~---------- .. ·---
sourcg: Dased on adjusted estimates ot production upto 1965'-66 

and actual estimates or production beyond 1965'-661 
Directorate ot Economics and Statistics, Ministry of 
Agriculture and Irrigation. 
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in 1976-77 represents a·doubl1ng or the corresponding level in 

19~0.~1. The all time record production or over 12; million 

tonnes in 1977·7~ marks an increase ot about ~3 million tonnes 

over the year 196~-66. The tro~h or 1974-7; vas about ; per 

cent higher than the peak ot 1967.68. 

George myn8 remarks, "The most dramatic gain occurred 

when wheat output doubled in Pun_Jab trom 1966-67 largely' as a 

result or 1nc~eased ;yield per acre. As is well know the ;yield 

per acre gain ot recent years were primarily the result of 

•miracle' high ;yielding seeds. The impact ot this innovational 

. wave seemed as thpugh it might change the entire course ot 

economic history." 

Kahlon9 argues that the average yield or wheat in India 

increased b;y ~2 per cent 1n 1971-72 .over 1964-6;. The produc • 
. 

tion ot wheat increased b,y 11; per cent over the same period. 

Further, there was a significant increase of ;o to 60 per cent 

income in Wheat growing areas. Hence he concludes •No wonder 

therefore that the development ot high ;yielding varieties of 

wheat was considered as one or the greatest teats ot biological 

engineering'• 

Comwenting on the doubling ot wheat production in Punjab, 

8 George Bl;ynlnindia• s Crop Output Trends: Past and Pre. 
sent, Reproduced Agricultural Development or India; PolicY 
P.nd Problems, Ed• CelieSb.a1 Bombq& Orient Longman, l97B1 

9 A.s.Kablonl "Green Revolution - Soma Lessons from Indian 
Experience1• A~r cultural Situation in India, Vol.XXXI 1 No.1, 
AprU 1 197b. 
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v • s. Vyas10 remarks, "No other major wheat producing country in 

the world has surpassed this rate or increase in the production 

or the cereal." 

It is also pointedu out that attar the introduction ot 

the new technology, the relative contribution or productivity 

to total gain in production has increased in rice and wheat. 

The contributions or area and yield increases to the absolute 

gain 1n production in 19?,·76 as compared to 1964-6~ were 34.4 
. ' 

and 6,.6 per cent respectively 1n rice and 38.7 and 61.3 per 

cent respectively in wheat. 

In the 11gb~ or the above divergent views 1 it is deemed 

necessary to have a proper assessment or the impact or new 

technol.ogy on production. 

As is well known the Green Revolution is associated with 

the discovery ot high yielding varieties mainly tor wheat and 

rice. Therefore a proper assessment or the direct ettect ot 

the new technology must be related to production and productivity 

ot wheat and rice. 

Secondly, the high yielding varieties or seeds and other 

related technological change made their real impact in Indian 

agriculture some time after 1966-67. Therefore tor a proper 

11 M.s.s~aminathan 1 Presidential Address delivered at the 
Tbirtyseventh Annual Conference of the Indian Society of Agri. 
cUltural Economics, lnd1BI1 Journal of Agricultural Econom1c:h 
Supplement to Conference Number, Vol.XXXII 1 July-september, 
19??. 
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asse$sment or the performance or the green revolution only the 

post 1966-67 period is to be considered. Third~, as mentioned 

earlier the e~ergence ot new technology remains confined to a 

tew select regions vith assured water supply, hence strictly 

speaking its performance need to be judged in respect ot those 

regions only. 

It we confine ourselves to these three criteria we m~ be 

able to get a more clear picture o~ the actual impact ot the 

new te¢bnology on production. 

The inter-state vari~bility in the output or foodgrains 

due to technological change is estimated b,y c.n.nanumantha 

Rao.12 Table 2.lt. .shows the impact ot the technological change 

on the regional distribution or gains in the roodgrains sector. 

It is evident from Table 2.1t. that states like Punjab, 

Haryana, Rajasthan improved their share considerably in the 

toodgrain output or the country from the new technology where­

as Andhra Pra.Q.esh and Meharashtra experienced a significant 

decline in their share. States like Bihar, Orissa, West Bengal 

witnessed a marginal decUne in the share. (see also Chapter 

III, Section 1). Further, the disparities in the contribution. 

or each state 1n total roodgra1ns production appears to be 

more pronounced during the pos.t-green revolution period. 

N1lak.antha Rath, in an unpublished exercise, bas estimated 

t.he annual compound growth rates with regard to (l) Total pro­

duction, (2) Area, (3) Yield for the period 19)).,6 to 197)-76. 

12 C.U,Uanumantha Rao, op,c1t, 
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Ta.ble 2,4: Output or Total Foodgrains 
, ----- .. - ... -- ,. .... -----.... -... --.. -------Percentage to All-India 

state 
---------------------~-1964-6~ 1970.71 _________ ... _____ .. ___ ... ___________ _ 

Andhra Pradesh 8.3 6 .... 

Bihar a.~t- 7.") 

Gujarat 3.2 4.1 

Kerala 1.3 1.2 

!-iadb7a Pradesh 11.~ 1o.o 

Maharasbtra 7.6 . 5'.2 

Karnataka ~.4 '·' Orissa '·~ 4,8 

PunJab, Baryana and 
Chandiga.rh 7.~ 10.9 

Rajasthan 5'.9 8,2' 

Tamil Uadu 6,lt- 6.5' 

Uttar Pradesh 17.1 -18.1 

\lest Bengal 7.0 6.9 

Others lt.9 4.7 

--.--------- -·-- .... -- .. -.------ .. ---
Source: Directorate or Economies and Statistic~, lUnistry of 

Food and Agriculture, Government or InaJ.a1 Bu],letin 
on Food statistics, . 

The entire period is divided into tvo sub-periods, The first 

period 1955-56 to 1964-65' represents tte pre-green revolution 

period and the- second from 1964-6") to 1975'-76 represents 

roughly, the post-green revolution period,• 

• This period includes a couple of years ot pre-creen 
Revolution period, 



20 

Table 2.; shows that the annual compound growth rate ot 

foodgrains prod~ction for the entire period (1955·S6 to 1975-76) 

Table 2.51 Annual Compound Orowth Rates 1n Indian .Agricul.t~re 

------------ ~------ ~- -~------ ~---Total Production 

----------~-----------------------~--------------19St56 to 1964-6$ to .. 1955'-56 to 
196 6S . 1975-76 .1975-76 -- ------ --- -- -- - - - ~ ~ ---- ~ -- - --- -

Rice 3.5'2 2.80 2.21 
(1.51) (Ex 65-67) (2.24) 

Jowar 3.17 -0.01 o.;a 
( o.o5> (Ex 65-66 

. 66-67 
71-73) 

DaJra 2.80 1.76 2.73 
(6.91) (Ex 65-66 

68-69 
71·73 
7lt-75') 

Who at 3.20 8.69 6.28 
( 3.43) (Ex 5'7-5'8 (8.28) (EX 65'-66 (6.19) 

63-6'+) 73-7lt) 

All Pulses -0.29 o.44 .a.; 
(.o.28) (Ex 65'-67 

68-69 
72-75) 

Foodgra1ns · 2.75' . 3.27 2.41 
( ~.40) (Ex 5'7-5'8) ( 2.64) (Ex 67-67 ( 2.5'7) 

fi Q " 72-73 
74-75'> 

--------- ·- -- -- ~ -- --- - -- - ~ ---- - --
r:cte: Figures in brackets are estimated growth rates 

excluding abnormal years. 
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was 2.41 per cent (includ:J,ng abnormal years), The annual com­

pound growth rate or foodgrains production 1n the post-green 

revolution period was 3,27, whereas it was onl)" 2.7~ per cent 

in the pre-green revolution period (1nclud1ng all years), Even 

it we exclude all abnormal years in both the periods, it is 

evident from the data that the annual compound groWth rate of 

foodgrains production was higher in the post-green revolution 

period as against in the pre-green revolution period. 

While coming to the performance of the individual crops, 

the annua( compound growth rate or wheat for the entire period 

was 6,28 per cent (including abnormal years>. Excluding 

abnormal years the compound growth rate was 6,19 per cent per 

annum. In the pre-green revolution period growth rate or wheat 

excluding abnormal years was 3.1t3 per cent per annum, whereas 

the corresponding growth rate in the post-green revolution .· 

period was 8,28 per cent, one could easUy note the spectacular 

increase in the production ot wheat in the post-green revolution 

peri ode 

When compared wi tb wheat the performance of rice, more 

especially 1n the post-green revolution period, is disappoint. 

ing, The rate or growth ot production or rice in the post.green 

revolution period is smaller than that in the pre-green revolu­

tion period. If we exclude abnormal years in the post-green 

revolution period, the compound growth rate ~ould be 1,51 per 

cent per annum, This indicates that the. impact of new techno-

\ logy on rice production is not significant, Among other 
'\ 

reasons, unfavourable aGro-economic c~nditions, non-availability 
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ot disease resistant bigll yielding varietr or seeds, small size 

ot holdings seemed to be the main causes for the poor perfor. 

mance of rice in the post-green revolution period~ 

New technology could not make much positive contribution 

as tar as Jowar was concerned, Indeed there was a negative 

growth rate in the post.green revolution period (it all years 

are included) • It is mainlr due to the tact·· that considerable 

portion ot the count17' a .. jowar is cultivated in the um.rrigated ' 

end low rainfall regions. 

The growth rate of' baJra in the post-green revolution 

period bad declined considerably (including all years). How. 

ever, if abnormal years are .excluded its performance was next 

only to wheat. 

The production ot pUlses'Whicb are grown predominantly 

1n areas without irrigation has more or less remained stagnant, 

Area end Yie~d Rate 

An increase in production mq result trom an increase in 

productivity end/or an increase 1n the area under cUltivation, 

We shall presently examine these two aspects and assess the 

contribution ot each in the total production. 

Tables 2,6 and 2.7 show the area and rield rate tor the 

period 195'5'-5'6 to 1975'-76. It is evident trom Table 2,6 that 

there was .a decline in the growth rate or area cultivated under 

toodgrains in the post-green revolution period as compared to 

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

--- ~---- ~·- ~------ ~-- ~--- ~-------19~5'6 to 1964-6; to 195';..5'6 to 
19 6; 197'-76 1975'-76 .. ------.. - --- .. ----... ._ ----- .. - . - .. ---

Rice 

Jowar 

Bajra 

Wlleat 

Pulses 0,48 
(0.32) (Ex 5'7-5'8) 

Food grains o.a; 

0,18 
(0,61) (Ex 65-67) 

-1.36 
( 0,98) ( upto 

69-70) 

.0.09 
(1.68) (Ex 68-69 

o.06 

71-73 
74-76) 

0.67 ' 
< o.11> (Ex 65'-67 

72-73 
71t-75> 

o.95' 
(0.9;) 

Ge?t; - 0 -:31+ 
(o.;a> 

.o.31t-

0.61 
( Ot72) 

-- - -- - -- - ~ -- ~ --- ~ - -- - --- -~ - - ---· -
Notea Figures in brackets are estimated growth rates excluding 

abnormal years. 

a decline in the growth rate of area under toodgra1ns 1 there 

was a considerable improvement in the yield rate 1n the post. 
' ' 

green revolution period which led to increase in production 

ot toodgrains. !his seems to suggest the positive impac~ ot 

new technology on aggregate production or toodgrains, 

There was an appreciable increase in. the growth rate ot 
area under wheat, in the post-green revolution period as against 

pre-green revolution period (1 per cent to 4.26 per cent). The 



Table 2.7: Yield Rate 

- - ~ ~ - ~ ~ - ~ - - - - - - - - - - - - - - - - - - -. - - -~ 
19~5'-~6 to 
1964-6~ 

1964-6~ to 
197~-76 - - - - - -- - ~ - - - - - - - -- - - ~ - - - - -- - - - . -

Rice 1.91 2.01 1.2~ 
(1.79) (Ex ~7-~8 (1.4-6) (Ex 6~-67 (1.31) 

62-63) 72-73 
74-7~) 

Jowar 2•20 1,28 0.92 
(2.48) (Ex 61-62) (1.38) (Ex 6~-66 (1,36) 

71-73) 

Bajra 2.31 1.~o 2,22 
(l.~lt-) (Ex ~6-~7 ( 3. 9) (Ex 6~-66 ( 3.09) 

60-61) 68-69 
72-73 
74--7~) 

Wheat 2.20 4,40 3.7~ 
(3.47) (Ex 62-64) (4,26) (Ex 6~-66 ( 3· 79) 

73-74) 

Pulses -0-66 o.57 -0.02 
( 0.34) (Ex 57-58 (0.22) (Ex 65-67 (o.u) 

59-60 68-69 
61-64) . 72-73 

(73-74..>74-75) 

Foodgrains 1.52 2.23 1.~ 
(1.24) (Ex 57-58) (1.58) (Ex 65-67· (1.65) 

72-~) 
l "14 - =15') - - - - - - - - - - - - - - - - - - -· - - --- - - - -- - - -

Note: Figures in brackets are estimated growth rates 
excluding abnormal years. 

corresponding increase in the yield rate was from 2,20.to 4.40 

per cent for the same period. The greater yield experienced 

\under BYVs seemed to have influenced the farmers 

'1 \substantially the area also under HY'/ wheat. 

'("\ 't 
' (-' (, rr 

to increase 



With regard to rice despite a decline in the growth rate 

of area in the post-green revolution period, there was an in­

crease in the: yield rate tor the same period. However, due to 

unfavourable agro-econom1c factors and other factors mentioned 

earlier - the aggregate production ot rice registered a de. 

cline in the post-green revolution period. 

In the case ot jowar and bajra despite a negative growth 

rate in area there was a positive yield rate in the post-green 
' . . 

revolution period (including all years). It may be argued that 

in the absence ot new technology, the production would have 

declined. 

From the above study on production, area, productivity 

ot foodgrainse it appears that the significant inCJiease in 
i\elc.hve~ 

production in the post-green revolution period is/\ more due to. 

the increase in yield than an increase in area. 

The impact or new technology could also be judged from 

the use of inputs. 

Dantwala13 argues that the impact of new technology should 

not be judged only from the point ot view of production data 

as this could be presented in a variety ot manner - depending 

upon the selection or base years and commodities. Hence he 

suggests that a better test could be to ascertain whether the 

advent or the Green Revolution has changed the attitudes and 

behaviour of the farmers. He then provides relevant data to 

13 M.L.Dantwala, ~Agricultural Policy since Independence," 
TnrHt=~n :rnn?'nt=~1 n-r Aa"riPn1t.ll?'t=~1 'Rnnnnm1PcL Vn1_YYYT_ 1\Tn~L..-
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show that there had been a significant change in the short and 

long term investment decisions or the farmers, 

The number of private tube wells increased from 0.1 million 

in 1965' to 0,47 m~Uon in 1971 and the number or pump sets -

diesel and electric went up from o,sa million to 3.24 million 

during the same period. The consumption or chemical fertilisers 
• • 0 • 

per cropped acre registered a significant increase or 4 kg. to 

16 kg, or by 4oo per cent, 

Further the percentage or expenditure on modern inputs 

to the,total span~ on all inputs or agriculture has increased 

sharply from 6,19 to 21 at ,constant (1960..61) prices. 

ne concludes that the upsurge in the use or modern inputs 

since the advent of new technology is phenomenal and therefore 

it mey lead to a chan,e in the traditional subsistence agri. 

culture into modern commercial agriculture, 

To sum up and draw a meaningful conclusion from the above 

discussion, it is necessar.r to note that the growth rate is 

highly sensitive to the selection or the base and terminal 

years and much depends on how the statistics regarding produo. 

tion are oomplled and presented. It ID87 be mainly because ot 

this reason that a large number or studies dealing with this 

aspect arrive at divergent conclusions, 

However, a critical review or these studies and the re­

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 sub-periods do indicate a positive 

contribution ( though not very pronounced) of the technological 
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change on aggregate toodgrains production. It is noted that 

even after adJusting tor the abnormal years vhich appear both 

in the beginning or and end or the sub-periods, the rate ot 

growth ot aggregate foodgrains production is higher in the 

post-green revolution period. 

In tact it we examine the performance ot the green re­

volution 1n the context of the three criteria mentioned earlier 

i.e. (i) crop which has been most successful_ in Uigh Yielding 

Variety Progra.IIIwe i.e. wheat (ii) the regions in which its 

impact has been most felt and (Ui) the period during which 

its real impact on production was felt, we find that the techno­

logical change has made substantial contribution towards the 

aggregate roodgrains production during the period 1966 to 1978 • . 
The tact that a secular rata of growth ot 2.4 per cent 

per annum or toodgrains production has been achieved over the 

last 2' years or so1 is itself not a negation but a positive 

evidence or the significant contribution ot the technological 

change towards aggregate roodgrains production. Only a few 

countries or comparable size and development has achieved this 

growth rate. 

It is obvious from the tact that tbe rate ot growth of 

foodgrain production which ~eclined durinc the period 19,6-57 

to 196,.6G and it was only due to a relatively high rate ot 

growth d1.1ring the period 1966-67 to 1976-77 (post-green revolu­

tion period) that an overall rate or growth or around 2.4 per 

cent per annum could be maintained. 
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Further the phenomenal upsurge in the use or modern in­

puts since the advent or new technology is another evidence 

on the achievement ot the green revolution. 

However, it is true that the revolution in the sense ot 

a dramatic break through from the situation that existed before 

the revolution has not been achieved but at the saae time it 

cannot be denied ~1at tho technological change. has made some 

positive contribution tow&rds the aggregate production or rood. 

grains. The new technolo6Y· it seems has yet to provo its worth 

in case of rice, jowar1 bajra and cereals in eeneral. Sowever1 

its performance 1n the case ot wheat is impressive, As wheat 

constitutes a substantial portion of aggregate fo~dgrains pro. 

duction, it is reasonable to assume that in the absence of the 

epectacular 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 

Dantwala1~ in this context. 

In a paper presented to the l'th International Conference 

ot Agricultural Economists in 1976, he mentions, "The only claim 

which can however be made with some confidence is that the 

technology associated with HYVs opened up a process of 

modernisation of Indian agriculture and significantlY raised 

'its production capacity. ihis is all tho more important." 

14 lb1d, 



CHA,PTER III 

NJ':W T'RCHNOLOGY A.'ID DISTRIBUTION OF GAINS 

§ection J. 

New Technolog; and Distribution 
of Gains etween Regions 

Having assessed the impact or new technoloer on produc­

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

arise from new tech~ology are distributed between regions. 

As already noted, new technology concentrates scarce 

resources in select high growth pockets rather than spreading 

them relatively thinly, As a result three fourths or India's 

cultivated acreage lie outside the orbit or the new technology, 

Hence a vast portion can claim 'small islands• within, 

To quote Fourth Plan, "the new agricultural strategy 

tends to add a further dimension of disparitr between those 

who have the resources to make use or them and those who have 

not, There is thus the danger or a sharp polarisation between 

the most privileged classes in the rural sector, the privilege 

in this instance, relating to resources and tools or develop. 
J)l 

ment, 

Even the proponents or the new technology have expressed 

their concern in the growing disparities between regions and 

1 Government ot India1 Planning Cow~iss1on 1 fourth Five 
Ie~.r Plfme 

29 
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among farming community. The impact of new technology has not 

been uniform in all states. Hence regional imbalances in agri­

cultural development can create serious problems in terms of 

human welfare and also it mq retard further economic growth • 
• 

In this context in what follows we shall review the 

studies made and literature available in this regard. 

Dqanantha Jha2 has examined the variations 1n agricul­

tural growth rate in different states over the period 19$3-71. 

He has divided the entire period into three sub-periods, 

Table 3,1 shows annual linear growth rates or agricultural 

output of fifteen maJor states for the period 19$3-$4 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 1n the first period, This may be due to the blanket 

development strategy followed by the government during fifties, 

However, the uniform pattern of growth started breaking 

in the second period, Except in GuJarat, Orissa, Uttar Pradesh 

and West Bengal; the growth rates either increased marginally or 

declined in the second period as against the first. 

In the third period (whiCb is associated with the new 

technology) the rate or 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 f1:1riher decline 

in output growth in the third period as compared to second 

2 Deyanantha Jha, "Agricultural Growth, Technology and 
Equity," Indian Journal or Agricultural Economics, Vol.XXIX, 
No.3, July-September, 1974, pp.207-215. 



Table 3·11 Annual Linee.r Growth Rates of Agricult1.1ral Outp1.1t 
195'3-~ to 197<>-71 

-~ - -- ~ --- ~ --- - ------- - -·- - -------195',5'6 to 195'8-61 to 1963-65' to 
195' 61 1963-65' 1969-71 ---- -~ ~ --- ~ ~ - ----- ----.,. ---- ----

1, Andbra Pradesh 2.42 2.63 .o,24 

2, As sell 1,22 1,48 ;.45' 

3. Bihar 3.43 2.36 1.5'7 

4, Oujarat 3.00 4.71 7.13 

;, Har,rana 4.73 1.23 20,40 

6, Kerala • :3,00 1.30 2,1; . . 
7. Madh7a Pradesh ·. 4,4; 0,76 3•00 

a. l-!aharesh tra 3.5'9 o,a; o.oa 
9. Karnataka :.. . 3·91 2.96 1.93 

10. Orissa ·o.B8 4,80 3.15' 

u. PunJab 4.73 3.60 .19.20 
• 

12. RaJasthan 3.5'1 0,06 13.60 . 
13, TamU Nadu 4,48 1.77 3.08 

14, Uttar Pradesh 1.87 2.47 4,87 

15', West Be.ngal 0,36 4,66 2,18 

... ----------- ., -------------------
Source: R,E,Evenson, end D, Jha1 "The Contribution of Agri. 

cultural Research syste~ to Agricult1.1ral Production 
in India,• Jndien Journal of Agricultural Ecgnom1gs 1 
Vo1,XXVIII 1 No,4, October:Oecember, 1973. · 

period, Disparities between these states with others like 

Asss, Gujarat, Uary-ana, PunJab, RaJasthan, Talllil Nadu and 



Uttar Pradesh tended to increase during the third period which 

is the post.green revolution period. 

Another stud? which examined the impact ot new technology 

on per hectare product1v1t7 of maJor food crops in ditterent 

states remarked that the benefits ot green revolution were more 

confined to wheat growing areas. Moreover within these areas 

the share or benefits woUld be determined b.1 the relative 

economic importance given to wh~at in the cropping pattern. 

v. s. V7U 4 shows the imbalances in the roodgrains .pro­

duction in maJor states between 1959-61 to 1969·711 with the 

help ot per capita production ot toodgra1ns. The first and 

second trienniums represent the pre and post-green revolution 

periods respectivel7• 

Table 3,2 shows that eight out or titteen states register. 

ed an increase ot per capita toodgrains production in the second 

triennium. PunJab ranked tirst among the states with a 70 

per cent increase in the per capita production ot toodgrains. 

Mabarashtra recorded a substantial decline of more than 30 per 

cent in per capita production or toodgrains, Other states 

which experienced a decline were Andhra Pradesh, Bihar, Assam, 

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

3 C,B.Singh, and A.s.Sirohit_"Disparities in Agricultural 
Growth and Equit7 in India1" Indl~J Journal of tgrieUltur~ 
Reonomies 1" Vol,XXIX1 No.31 iuly-september, 197 • 

4 v.s.Vyes 1 "Recional Imbalances in P'oodgrains Production 
in the last Decadessome Preliminary Results," ~eonomtc and 
Political Weeklz1 Review of Agriculture, Decewber1 19?3. 
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Table 3.2& Changes in Per Capita Production of Foodgra1ns 1n 
Firs~ Triennium ~~d Second Triennium in Different 
States 

.. ---~ ----- ~ - - ~ - -- --- -~ - - ~ - ------ -State Triennium Triennium Difference Change 
I 1959-61 . II 1969•71 (kgs) (per-
(kgs) (kgs) centase) ______ .. ________________ ... _________ 

1. Andhra 
Pradesh 185.1tl+ 163.26 -22,18 -11.96 

2, Assmu 14,.,47 143.16 ·2·31 -1.-59 
3,· Bihar 1$3.82 143.97 -9.9S -6.4o 
lt-, Gujarat 99.86 148,00 +lt-8.14- +48,20 

s. J'ammu & 
Kashmir 168,62 222.77 +54.1S +32.08 

6, Kerala 63.03 61,42 .].,61 .2.;; 
1. Ma.dh7a 

~95.55 2$6.17 -39.38 Pre.d.esh -13.32 
8, MElharasbtra 167.2; 115'.60 -51.6$ ·30.88 

9. Karnata.ka 167.72 204,10 +36.38 +21,69 

10. Rajasthan 246,30 2$8.66 +12.36 +!),02 

ll, PWlJab 299.34 $U,87 +212.53 +70.99 

12, Orissa 229.t.6 224,66 -4.80 -2.09 

13. Tamil Nadu 159,9; i64,19 +4,24 +2.6; 

14, Uttar 
206,48 Pradesh 1~9.97 +16.$1 +8,69 

1;, \'Jest Bengal 1!)1,5'7 174.10 +22.53 +14,86 

---- ._ ... - ... ---- ---- - ----- .. ---------
All India 181.93 190.3!1 .e.tt-2 +lt-,63 

-----------------·--------------
gourecz V .s. Vyas, "negional Imbalances in rood grains Production 

in the Last Decade:Some Proli:aina.ry Results," Y·~conomio 
~nd Political Weekllt (Review ut Agriculture), 
becemlJer1 l973e 



an increase of ~ per cent in the per capita production of food­

grains in the post-green revolution period. The increase 1n 

the share of toodgrains production in certain states were 

attributed to one or co~bination of the following conditions' 
' . 

1) an increase in the area under foodgrains 1 

1i) an increase in the area under crops with 

higher y1elds; and 

111) an increase in yield per hectare, Converse 

factors vould explain the relative decline in 

the contribution b7 other states. 

Another study~ which examined the causes of inter-regional 

disparities remarks that the regional disparities are partly 

from the character or new technology and partly from the regional 

differences in factor endowments, physical and institutional 

infrastructure and entrepreneurship. Therefore, regional dis­

parities are inevitable in the initial phases of technological 

changes. However, in the long run through public policr the 

disparities could be considerably reduced, it not eliminated, 

The study further points out that the inter-state dis­

parities increased due to differences in the sup~ly of institu­

tional credit per hectare end the variations in the percentage 

ot net sown area irrigated from private sources such as wells, 

Uowever, the regional disparities with regard to the proportion 
• 

ot area irrigated by public sources sue~ as canals declined. 

' C,B.Hanumantbn Rao, op,cit, 



Similarly, the inter-state variation in the consumption or 

fertilisers per hectare also declined to some extent. · 

Sitaram Yachuri6 wb1le examining the inter-st~te varia. 

· tions 1n agricultural growth rates, ra!Darks that around 7S 
per cent or variations in the growth of crop output is due to 

variations 1n the growth of irrigation. 

It must be noted that besides nev technology, other 

factors l~e differences in natural and physical endowmsnts 

arc also responsible tor inter-regional disparities •. 

On the basis of the extent ot rainfall recorded the · 

count17' has been roughly divided into three broad regions such 

es high, medium and low raillf'alls, 

It is observed? that 77 out of 328 districts lie in 

these low rainfall regions (less thfJl '150 mms) and they account 

tor about one third of tho total sown area in the countr1, 

'!'his shows that agricultural area subJect to low rainfall forms 

a substantial part or India, 
·~"1lie1 

Fr~m the a~eve discussion it seews the new te~ology 

distinctly favours high growth pockets, ~his built-in mechanism 

ot the new technology appears to have .further magnified the 

already existing regional disparities. 

6 Sitarom Yechuri, "Inter-state Variations in AgricUltural 
Cro'Wth Rate, 1962-1971+," Economic Md Pol1 t1ca1 WeeklY, Review 
ot Agriculture, Decewber !976. · 
7 :;.natb, •A note on Agricultural Regions and Small Farmers 
with Special fleterence to Uaharashtra," 1969 (unpublished). 



However, the regional disparities have not occurred as 

unanticipated. A host of factors are responsible tor the grow. 

ing inter-regional disparities, such as natural and physical 

endowments which include irrigational facilities, cropping 

pattern, relative economic importance ot the high yielding 

varieties in the cropping pattern,,. pace and level or adoption 
A -

of agricultural innovations. In addition to these~soc1a1 and 

political factors further accentuate the growing regional dis­

parities. 

In this context, it would be appropriate to close this 

section by quoting ~olf' LedeJinsky, "The imbalances are the 

result or all the social1 religious, political and economic 

forces which govern the village end which admittedly are mirror. 

ed in the shape which the new technology has assumed. It is not 

the fault or the green revolution that credit service does not 

serve those tor whom it was intended, the extension service is 

weak and ineffective, that the village •Panch~qats• or councils 
• ere essentially political than develo~ental bodies, that 

security of tenure is not given to the many1 that rents are 

exorbitant, that ceilings on land ownership are notional, that 

even rising wage scales are hardly sufficient to satisfy the 

basic essentials of the farm labourer, or that generally speak­

in~ in those conditions econoMic and social Justice ot and for 

the village poor do not ride in tandem." 8 

8 Wolf LadeJ1nsky1 •now Green is Green Revolution?,• 
lconomie and Poltttcal Week1x1 Review of Agriculture, December 

973, pp.A-l33-3 • 
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s·ection 2 

Distribution of Gains between 
§mall end Lgrge Farmers 

There seems to have developed divergent views on the 

question or sharing of gains from the new technology between 

small and larce farmers. 

A rev hold the view that the introduction of new techno­

locy has led to the unequal sharing or gains 'between small and 

large farmers. They argue that the new technology is capital. 
-
intensive which mar~s a maJor shift from an essentially labour-

based technology ot tb.e put. Therefore the large farmers when . 

compared to small farmers are better endowed with necessar,y 

resources end capacity to bear risks and uncertainties involved 

in the adoption of the new technology • which leads to the un. 

equal sharing of gains between small and large farmers. 

A few others hold a different view. Ther argue that the 

new technology is not discriminating between small and large 

tara~ers as it is 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, improved 

varieties of seeds, fortUiser and insecticides does not dis. 

criminate between small and large holders or land. 

In the light or the above observations, it is necessar,y 

to exomine the available literature and studies made regarding 



the distribution of gains between small and large farmers in 

the context or technological change, 

We shall t1rst review the studies concluding that the 

new technolog is •scale neutral• and to -that extent it is not 

biased against the small land holders. 

!hose who bold the above viow argue that the proportion 

or irrigated area is higher ·on smaller size of farms and since 

Ir.rv technique is ver,r much associated with assured water supply, 

relativelY speaking small farmers are 1n a better position to 

take' advantage ot the new technology. They further argue that 

the farm managewent·atudies conducted in ~o•a and 60's reveal. 

that in per acre productivity is larger on the small rarms. It_ 

would be more revealing to review a few important studies in 

this respect. 

n. Sen 9 argues that the new technology offers better 

opportunities to small farmers• in improving their economic 

conditions • 

Data in Table 3.3 have been derived by combining and 
\ 

averaging sixteenth and seventeenth rounds estimates of the 

National Sample Survey, 

Column 4 of Table 3.3 shows that size group II is the 

lareest single group that has irrigation. This group with 2.64 

9 B,Sen "Opportunities in the Green Revolutiont• 
p.eonornic o.n! Political WeeklY, Vol.V, ~Jo,l31 March 28, 1970, 
PPeA3J-itO, 

• Tho tarmers in the size-group of 1 to S acres with en 
average ot 2.68 acres per farm are considered as small farmers, 



Table 3,3: Distribution ot Gains from Ne~ Technology 

----~~~~-----~-~-~--~~-~---~-~-~----~~~----Size group tlo,of' .Area ope- Average No,of' farms J..verage Ratio of' 1rr1-
(acres) f'arms rated size of' with irrt- irrigated gated acreage 

(. 000) (000 f'arms ration per tarm per farm with 
acres) (acres) '000) with ir- irrigation to 

rigation average size · 
(acres) of' holding 

( Col.5' ) 

(2) (3) (4) 
( Col.3 ) 

(1) (~) (6) 
~-~--~-~-~~~~-~-~--~---~~~~~~---·~------~--

I. o- 1 9,124 4,24$ o.46 3,460 o.41 o.S9 

II, 1- $ 22,017 ~8,151 2.64- 10,532 ·1,66. o.63 

III. 5 -10 9,661 66,647 6.89 4,601 3.75' o.5'lt- ~ 

IV, 10- 15 3,892 4S',986 11.81 1,787 5'.49 o.l.t-6 

v. 15- 2S' 2,967 S'5,069 1D.56 1,348 7.~ 0.39 

VI. 2S'- $0 1,788 58,794 32.88 7B1 9.86 0.29 

VII. 5'0 & above 5'25 38,979 7lt-.2lt 2o4 16.65' 0,22 

----~-~--~---~~-~---~~~-~-~~~~---~-~--~~---
Total 49,975 3,27,873 6.S'6 22,725 

------------------------------·-------------
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acres per term on an average, cons~itutes ~ per cent ot the 

termers who have irrigation facilities. 

B.1 combining size group II with that or size group It he 

shows that about 6l.per cent or the potential beneficiaries are 

small tarwers. 

He distinguishes between (i) absolute advantage and (ii) 

relative aavantage. Estimation of size ot absolute difference 

is given in column ;. 

Relative gain is measured as the ratio or irrigated 

acreage held per benetici81"7 term (column ;) to the average 
\/. 

area held per farm in each size group (column 3) multiplied 

b.Y 100 gives the percentage rate by which relative income per 

!arm sh~uld increase. Hence the relative cain per farm de. 

cllnes as one moves trom small to large farms. The important 

c:onclusionphe arrives at is that. the percentage increase in 

per tarm income is likely to be the largest tor the small 

farms. 

The findings or Sen with the help or aggregate data at 

national level is s.upported by another stu~0 with the help 

or data trom individual farmers at micro level 1n ThanJavur 

( TamU Nadu)e 

The stuay points out that the small farmers (cultivating 

less than $ acres) do not lag very much behind the large farmers. 

It is also pointed out that the share or the small farmers in the 

10 c. Huthiah, "Crean Revolution - Participation by Small 
Versus Large Farmers,• ndien Journel or A ricultural 
Feonoraics, Vol.XXVI, No.1, January.Harch, 9711 PP• 3-56. 
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total BYV acreage has been more than their corresponding share. 

in the total cultivated acreage. Hence the study concludes that 

the EYV programme mq be considered as ~ important tool to 

improve the economic conditions of the small farmers. 

----Anot.her stu~ conducted in the same district (Thanjavur) 

which analysed the distribution or benefits between small and 

large termers in tne context ot new technology concluded that 

the small farmers ( 2.S to '·0 acres) and the very large farmers 

( 20 acres end above) had gained almost equally (21.7 and 22.3 

per cent respectively) • 
. 

Venkatapphia, vbJ.le evaluating the· studies made by Pro-

grawwe Evaluation Organisation remarks that the small holders 

readily participate 1n the programme though in some cases, 

they mq lag by a season. 

From tho reviett ot the above studies it appears that the 

new technology is not necessarily unfavourable to small land 

holders, in tact a tew studies indicate that the relative 

gains trom the adoption or the new technology is larger in the 

case ot small land holders. 

We shall now review a tew important studies er.riving at 

contrar,y opinion that the new technology without any doubt is 

biased against the sazal.l farmers and that to that extent the 

type or technological cllange that the Indian agriculture is 

11 Geotrey swenson, "The Distribution ot Den~tits from 
Increased Production in Thanjavur District, South Ind1a1 " 
Ind1~~ Journel ot Aer1eultur~~ Feonorn1cs, Vol.XXXI, No.~, 
J anuary.aarcn, l976. 



experiencing would heighten the income disparities between the 

rural households, 

Pranab Bhattacharya and Abdul MaJid (Jr, >12 examined the 

ditterential impact of the green revolution on small and large 

farms. Their stucly reveals the comparative dit'terenc'es 1n 

output between small and large farmers or Punjab. The reference . 
period of the study was agricultural -rear 1972-73. Out ot the 

12 districts of Punjab, they selected one village from each 
. . 

district. Small tarmers were defined as those with holdings 

upto seven acres and those with more than ten acres as large 

farmers. 

Table 3.~ shows that in all maJor crops 1arte farms enjoy 

Table 3.~z Yield per Acre of Different Crops 

·----------~--------~-~---------Categories Wheat Cram Paddy Ha1ze Cotton 
HYV ----------- -------------------·---

Small tams 
(quintals 
per acre) 8.5'7 J,8o 9.16 5'.62 3.82 

Big !arms 
(quintals 
per acre) 10,01 '),07 12,88 6.32 4.4~ 

Difference 
(percentage) 14.38 ~').04 28.88 11,07 14.1') 

- - - ~ - --- - -- - -·- - -- - ------ -- ~ -- . --
12 Pranab Bhattacharya and Abdul MaJid (J'r,) • "Impact ot 
Green Revolution on Output! Cost, lnco~a ot Small and Big 
Farmers," Econo!IIic and Pol tical Weeklx, neview of Agriculture, 
December, I~76. 



a higher per hectare yield. This is a significant conclusion 

ot the study, It seems trom the data that the new technology 

contributes to wipe out the inverse relation between farm size 

and yield. 

Sa1n1•a13 analysis ot farm management data pertaining 

to the districts ot Ferozpur 1n PunJab and t-1uzzaf'arnagar in 

Uttar Pradesh between 195'5·57 and 1969•701 reveals that there 

was inverse relationship between farm size and income per acre 

in both regions 1n the mid-t1tties, 

However, he points out that owing to the technological 

change the inverse relationship, yielded to positive relation. 

ship in the post-green revolution period indicating that the 

new technology can be more efficiently adopted by the large 

land holders. Bence he concludes that the green revolution 

is likely to widen the gap between the small end large farmers. 

A few other studies highlight the inherent capa.city or 

the large farmers to take advantage or the new technology, 

M, Sobluter and J'obn W, Mello;-4 point out that there is 

a significant positive relationship between adoption and rarm 

size 1n most areas, Tbey observe that either the cost o~ cult1-
' 

vation or uncertainty is responsible tor the differential rates 

13 G.R,Sa1n11 "Green Revolution and Distribution ot Farm 
Inaomes1" Economic nnd Political Weeklx1 Review ot Agriculture 
f.farch1ly76• 

llt M, Schluter and John W. Mellor, "New Seed Varieties and 
the Sa~all Farm,• Economic and Political Weeklx, Vol,VII 1 March, 
25', 1972. 



of adoption between farm size groups. Between credit and .un. 

certainty, they observe that the latter appears to be critical 

constraint 1n the adoption ot new technology among small farmers. 

The discussion reviewing the seminar papers11 on economic 

aspects of HIV programme concludes, •In so tar as the success 

of nxv programwe depends on the ready and adequate availability 

of credit, access to knowhow, markets, etc., and so tar as these 

are positively related to size-hold1ng1 the HYV m~ benefit 

richer farmers to a greater extent than the poor ones.• . 

Another stu~6 based on the .results obtained by the Agro­

Economic Research Centre, Visva Bharati • trom the evaluation 

ot HYV programme 1n the districts ot Birbhum and Saran 1n West 

Bengal and Bihar respectively in the crop year 19691 supports 

the positive relationship between adoption ot new technology 

and rarm size. 

A few other micro studies suggest that the small farmers 

could not enJoy the benefits tram new technology owing to in. 

sufficient capital. 

n.P. Singbl7 in his study ot Raghunathpur VUlage (Azamgarh 

District or East Uttar Pradesh) where 66 per cent or cultivated 

15 . Rapporteur's Report on Economic Aspects or HIV programme, 
Indian Journa1 or Agricultural Economics, Vol.XXIII,No.4, 
October.Decewber1 1968. 
16 B.K.Chowdhury1 "DisparitT 1n Farm Income in Context ot 
HYV1" Economic end Polltical WeeklXt Review or Agriculture, 
September, l970. 

17 n.P .Singh, Sgc1o-Econom1c SurveU of a Villap.a in East . 
~~ Agro-Econom1c Research Centre, n1vers1t1 of Al1~1abad1 
lt-iimeographed) • 



area was irr.1gated1 obserted that despite the introduction of 

new technology, and. more ava:UabU1t7 or improved wheat verie. 

t1es 1 the· farmers were gro'Wing more, ba.rel7 than 'Wheat. This was 

mainly due to their poor economic base which did not permit 

them to m&ke use of costl7 seeds, fertilisers and other inputs • 

wbich attected their cropping pattern. 

Chauhan and Hundle1
18 on the basis or their stu~ 1n 

Sangll District or Maharashtra argue that neither the improve­

ments in the managerial a'bUit1 and sk1lls nor the new high 

f1eld1ng farming teebno1oa is capable or making small rarm 

viable. They concl~de that credit 1n combination 'With n~ 

technology could bring about a significant improvement in their 

economic position. 

Another studil9 shows similar views. It is pointed out 

that small farmers could not exploit the opportunities offered 

b.1 the green revolution due to lack ot capital and their lower 

risk bearing capac1~Y• 

Another stu~0 conducted in Ludhiana district concludes 

that atter the introduction or new technology small farmers 

18 K.K.SeChauhan, and s.Mundle1 Possibilities of Increas1nS 
E_erm Income on Small Farm3J Seminar Series, XII 1 Indian soc1et1 
ot'Agr1cultural Economics, 197~. 

19 Rajendra M. Chakrabart71 •some Limiting Factors to an 
Agricultural Revolution,' Paper read at Indian Economic Con. 
terence, Oauhati1 1970, Popular Prakashan, Bomb&T• 

20 A.s,Kahlon and Tilak Kumar, "Differences in Form and 
Intensity or Input tUxed Yield Levels on Small and Large Farm 
Organisation in the I.A.D.P.District, Ludhiana, A Case Study1• 
Jndim Journal of Agricultural Economics, January.Harch1 196u. 



are placed relatively in a disadvantageous position in the 

factor as well as product markets. ' . . 

Wolf LadeJnis~21 points out that the real sharing ot 

benefits Of the DeW technology IDBJ be restricted to 10 or at 

the most 20 per cent or the tarm households in PunJab. It is 

also pointed out that the new seeds can be used b7t at most 1 

in 12 Indian farmers because the other 11 may need 1nstitut1o~al 

credit and necessary inputs.22 

c.Ii.uanumantha Rao23 argues that the new technology may· 

be size-neutral but it is not resource-neutral. Despite 

technological change a relative deterioration in the economic 

cains ot the bottom 20 per cent who hold 10 acres or less, in 

Ludhiana has been observed b7 Francine Frankel. 21,. 

There are also a few studies which show that small farmers 

are met with adequate credit tor the adoption ot the new 

technology-. 

21 Wolt LadeJnisky, "The Green Revolution in PunJabs A Field 
Trip," ?.eonomic and Political WeeklY, June, 1969. 

22 Michael Lipton, "India's Agricultural Pertormance1 
Achievements, Distortions and Ideologies!" Reproduced 1n Com. 
parative Experience of Agricultural Deve opment 1n Developing 
Colltltries or Asia and the south-East since World War II! Papers 
and' Proceedings ot International Seminar held at New De hit 
October 2;.28, 19741 The Indian Society ot Agricultural 
Economics. 

c.II.IIanumantha nao, op.cit,, 



D,lo(.Desa1 and D.K.De'sa12S point out that the existing 

· ava1labU1 ty of working capital including credit is not 1n. 

adequate tor the small termers to meet the requirements or 

technological changes. 

They conclude that with proper understanding ot the 

developmental role and efficient credit allocation, much could 

be achieved even in the existing resources or institutional 

credit. 

A recent stud~6 on financing small and marginal raru~ers 
b,y co-operative societies in Maharashtra reports, •There is 

little evidence to suggest that very small and small farmers 

do not receive their due share in the total short term cred~t . . 

dispensed through the co-operative crwlit structure. · In tact 

they seem to receive more than their due share in cOillparison 

with medium and large farmers • t 

From the foregoing discussion 1 t appears that there are 

divergent views on whether adequate credit to small farmers,to 

take advantage ot the new technology, flows or not. Never­

theless, perhaps it would not be entirely wrong to conclude 

from a large number or evidence provided - that due to very low 

risk bearing capacity ot the small farmers in the race or 

2~. B.M.Desa1 and D.K.Desat, "Is Inadequacy ot Institutional. 
Credit a Problem 1n Changing Agriculture, • Economic and Political 
tJeek!Yt Review ot- Agriculture, September, 1970. 

26 !.faharashtra state Co-operative Bank: Report of the 
Committee under the Chairmanship of' Pror.v.H.Dandekar on 
Financing Small and l4arg1nal Farmers through Cooperative 
Credit Structure, Bo~b87t 1976. 



uncerta1n.ty 1n crop production, there is the incidence or 

'internal. and external capital ra~ioning' and this in 1 ta turn 

comes 1n the w~ ot small farmers utilising the required amount 

ot working capital ro~ the adoption or the new technology. 

In order to have a further insight into the problems 

whether sa~all landholders are biased against new technology or 

not, it is necessar.y to further examine the two facets or the 

new tec:hnoloa, viz. (a} Biological-Chemical Techniques (use 

ot nYVs, fertilisers and insecticides),. (b) l'techanisation (use 

ot pump sets, tractors, drillers, reapers, threshers, harvest 

combines etc.). 

One feature common to both technique is the requirement 

ot increased investa~ent. However, the inVestment requirement 

of Bio-Chemical Technique is relatively lesser than th~t of' 

mechanical and 1 t is more or less confined to the use of work­

ing cap1 tale 

Therefore so tar as tirst facet ot. the new technique is 

concerned, apparently it seems to be scale neutral. However, 

even here as mentioned ee.rller, sometime the internal and 

external capital rationing come 1n the way ot small tarmers 

adequately tultilllng 1he working capital needs., 

SQ tar as the other facet (mechanisation) or the new 

technology is concerned, it certainly is not scale neutral as 

it needs considerable amount of investible surplus tor vhicb 

the larger termers are favourably placed compared to their 

smaller counterparts. 



Hence, the ver.y requirement ot capital 1n carrying out 

the new technology appears to have tUted the balance against 

small farmers. 

With inadequate availabUi ty ot working capi tai and 

negligible investible surplus these farmers find it extremely 

difficult to adopt the new technology ot production. 

Large- farmers on the other hand with their better command 

over resources and greater risk-bearing capacity seem to be 

placed in a batter position vts.a-vis small farmers. 

lienee it seems compared to small rarmers 1 large farmers 

stand to gain more from the advent or the new technology. 

However, the debate on the relative gains to small end 

large holders due to the introduction or new technology 1n 

roodgra1ns production is still inconclusive and the question is 

stUl open tor discussion• 
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Section 3 

Hew TechnolOgY - pistribution or Gains between 
Agricu1tura1 Labgurers end Landowners 

From the earlier discussion we understand that the in· 

traduction or new technology appears to have resUlted in an 

increase or foodgrains production in a few selected regions. 

The seed fertiliser revolution seems to have increased 

the demand tor labour inputs especially during peak seasons and 

particularly in high growth pockets. It is argued that this 

situation has give~ rise to a shortage or labour during peek 

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 ot labour-displacing 

machines and finally retard _emplo,yment opportunities in a 

labour abundant economy Uke ours. 

However, on the other hand it is also argued that • 

thougb the new technology bas led to some increase in emplo,y. 

ment, it has not led to a simultaneous increase in money wages 

in all the regions. It is further argued by some that despite 

an increase in demand tor labour inputs, real wages have either 

remained constant or declined in most ot the states. In the 

light ot the above obsenations 1 we shall first exam~ne the 

studies which bring out the results that agricultural labourers 

have benefited as a result ot the introduction ot new technology. 



Martin n. BUlings and ArJan S1ngh27 studied the impact ot 

the use or dirterent mechanical appliances on demand tor labour .· 

- high 7ield1ng varieties without mechanisation vis.a-vis tradi­

tional varieties end also nrv with pump sets, threshers, corn 

shellers,· tractors and reapers. 

Their stud7 reveals that the demand tor labour diminishes 

onlt when threshers, tractors and reapers are successivelT 

introduced. The l!YVs appear to have increased the demand for 

labour inputs by 6 per cent 1n PunJab 1n 1968-69 over the tradi­

tionilvarieties. However, the introduction or machines like 

pump sets1 thresher~ end tractors reduced the demand tor human 

energy b,y 4 per cent, ' per cent and 1 per cent respectivelt 

in Punjab• Tbet point out that 1n the l.ong run there is a 

likelihood ot deterioration 1n the employment position. 

s. s. Achar.ya28 observes that the nev technology is 

certainly laQour absorbing, despite the use ot electric pump 

sets and tractors. Bis stud7 reveals that the use of tractors 

have decreased labour emplo.yment by '0 par cent. llowever1 b7. 

tending high ,-ielding varieties on an area or 3' per cent ot 
the acreage combined with a similar degree of intensit7 or 

cultivation mq result 1n a net l.lt per cent increase 1n labour 

demand compared to non-mechanised, non-participant farms. 

27 Martin H. Billings and ArJan Singb1 "l'be Labour and 
Green Revolution: Ihe Experience ot PunJab1" Economic and 
Pol1 tical weekl.Y1 December, 1969. 

28 s.s.Acha.rya1 "Green Revolution and Farm Employment," 
indien Journal ot Agricultural Fconom1cs1 July.September1 

913· 



However, it is to be noted that the introduction or more sophi­

sticated labour-saving equipment like combine-harvester is 

likely to displacelabour inputs. 

The study of Agro.Economic Research Centre in West 

Godavari. district in kharif paddy (1968-69) also shows that the 

participants used 66 man d&Js per acre ror rr~s p~y wbile 

they used only 55 days tor traditional varieties. 

Another stu~29 indicates that the installation or pump 

sels and tube wells create demand tor casual labour and re. 

place permanent servants, whereas tractors create demand tor 

permanent servants ~d replace casu~ labour. It is also 

observed3° that tractorisation replaces only animal labour • 

. R.K.Lah1ri31 examined the impact or HYVP on labour market 

with the help of data available from Farm Management Studies 

and Programme Evaluation Organisation. He compared the labour 

requirements tor paddy and wheat in the pre and post-green 

revolution periods in selected states. ne concluded that 1n 

both crops tbere was significant rise 1n the demand tor hired 

labour in the post-green revolution period. 

29 Ashok Rudra, "Employi~~ent Pattern 1n Large Scale Farms 
ot PunJab," Economic and Po.l.J. tical \ieekJ.Yt Vol. IV 1 no.5'21 
December, 27; 1971. 

30 A.s.Kahlon, "New Farm Technology • Its Implications 1n 
Agriculture Economics," lndien 3ourna1 of Agricultural 
feonomics, Vol.XXV 1 No.~, October-December, l970. 

31 n.K.Lahiri, "Impact or l1YVP on Rural Labour }{arket," 
Economic e.~':1 Pol1 tical \Jeeklz1 Review of Agriculture, 
september, l9701 pp.A-lll:l4; 



The studies mentioned above deal only with the employment 

as~ect and seem to conclude that the introductiqn or the new 

technology leads to increase in.empla,yment, 

Deepak Lal32 by using the data available trom 2Sth Round 

ot the National S81Dple Survey tor 1970-71 powted out tb.at the 
' 

real agricultural wages bad risen in all states as a result or 
the introduction or new technology except West Bengal tor which 

no NSS data were available. 

Table 3.; gives the index numbers ot real wage rates tor 

male agricultural labourers rrom 196'+-6S to 1')70.71 as per 

•Agricultural Wages in India' (AWl) and tlSS data trom labour . .,: 

enquiries. 

In delineating real wage trends, it is observed that the 

NSS data are considered tot~ more reliable than AWI 1 because· 

in .AUI richer villages are selected and they are over-represent­

ed. 

It can be noted rrom columnp '• ad S ot Table 3,; that 

between 19S6-5'7 and 1970.71 real wages tor agricultural labourers 

had risen in all states except West; Bengal tor which NSS data 

were not available. 

From NSS data tor the period l9S6-57 to 1964-6;, it can 

be seen, that the real wages had telt.en only in to11r states 

(Karnataka1 Punjab, Uttar Pradesh and West Bengal). 

However, in the period 1964-6; to 1970.71 (post.green 

revolution period) the real wages had increased in all atatese~pl- o ... ,~~. 
32 Deepak Lalt "Agricultural Growth! Real Wages and the 
Rural Poor in Inaia1

11 Economic and Pol tical WeeklY, Vol.XIt 
r:o.26, June 26, l97e». 
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Table 3·21 Index Numbers ot Ileal Wages tor Male Agricultlll"al 
Labourers (Base Year 1956.5'7 • 100) 

·--------------------------------AWI NSS 
State 

------~~----~----- -----~-----------
(1) 

1964..65' 1970.71 196lt-65' 1970..71 
(2) (3) (lt.) ( 5') -~ ··--- ~------ ~------ ~------ ~-- ~-

1. Andhra Pradesh 116 139 102 136 

2. Assam 1.4 81 101 lU 

3• Diha.r 89 (104) lOl. 121 

4. GuJarat· 102 120 124 1!$9 

;. Kerala 1a 149 118 146 

6. Madhya Pradesh · 93 99 106 1+3 
1. Maharashtra 93 108 110 134 
8. Karnataka 98 89 88 108 

9. Orissa 128 95 110 107 

10. PunJ~ 103 155' 77 120 

11. RaJasthan N.A. N.A. 132 15'6 

12• Ta;uU Nadu 99 109 ua 162 

13. Ut.tar Pradesh 110 175' 74 149 

14. West Bengal 95' 89 93 N.A. · 

----·-------~--------~----~-----
rtotesa • Includes IlaJ7ana. 

Fi~ure in bracket 1s tor 1968-69 as no data tor 1970..71 
are available. 

§ourees Deepak Lal, "Agricultural Orowth, Real Wages and 
Rural Poor in India," ?eonomic end Pol1tica1 Weekly, 
Vo1.XI 1 No.261 26 June, 1976. 



One ot the limitations of .his study is that he bas estimated 

real wages for male agricultural labourers onl;y. Female and 

chlld labour who torm a considerable part among agricultural 

labourers are lett out, The findings of Deepak Lal were ques­

tioned by A.V.Jose,33 He argues that inspite of an increase in 

agricultural productivity and increased demand tor labour, the · 

real wages have tailed to increase in most of the states except 

Kerala and PunJab in the post-green revolution p~riod, 

!he study1Agro-Economio Researdh Centre in West Godavari 

district 1n kharit' padd)" (1968-69) 1 examined the relative snare 

ot labour in the gross values accruing to the cultivator as a 
. . 

result or shift trom traditional to IR-8. For this purpose 

they used the rab1;y1elds ot 1968-69 tor traditional and IR-8 

varieties. Tae stud;y reveals the vast disparities in the gains 

bstwaen land owners and agricultural labourers, 

It is evident t'roua X able 3.6 that the excess was appor .. 

tioned largely between owners or land and capital (5'8 per cent) 

in rural areas and the urban manutactarers of the non-tradi­

tional inputs (26 per cent). 

The hired labour received only 7 per cent or the gains. 

This analysis shows the degree to which inequalities in a 

relat1Ye sense would ba sbarpsned between hired labourers and 

land owners as a result ot the introduction of new technology~ 

Anothar stud;yl~ reveals the unequal factorial dtstribution 

33 A.V .Jose, "Real Wages, Employment and Income ot Agri­
cultural Labourers,• pconomic end ?olitical Week1Yt Vol,XII 1 
No.2, March 2,, 1978. . 

Jlt. Dqanantha Jha, op.cit, 



Table 3.6s Excess of Gross Value of Paddy as a Result of 
Shift from Traditional to IR~8 per AcresRs.455.39 

~ - - - ~ - - - - - -- - ~ - - - - - ~ ~ - - - - -~ -- - ~ ~ 

Excess due to Rupees Percentage -~ - - ~ - - - - - - - - ... - - - - - -- ... -- - - - - - .. - -
1. Returns to land, enterprises 

and capital or the farmer and 
own labour ( ot wbich own 
labour Rs.l5/=) 261 58 

2. Additional hired labour input 30 7 

3. Input whose locus is the 
village farm yard manure 13 3 

4. Interest ' l 

5. Fertilisers, pesticides 
and tractor charges 120 26, 

6. Miscellaneous 26 5 

-- - --- -- - - - - - - - ~ ~ -~ - - - - - --- - - ~ - ~ 
All figures are round ott 100 

source: G.Parthasarathy1 "Green Revolution and Weaker Sections," 
Occasional Paper 5, Agro-Economic Research Centre, 
Allahabad, 1970. 

ot income between land and labour in different states between 

1961 and 1971. 

It is evident from Table 3.7 that 1n all states the share 

of land has gone up. It shows that landowners have gained 

relatively large shares from new technology. ··-. Co\.5' skow9 1t.c\~ 

Column 6 shows the index or real wages in 1969-70.i'The 

share or labour has gone down in all states except in Haryana, 

Punjab and Mahar ash tra. 
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Table J,z: Estimated Factor Shares : 1960.61 and 1970.71 
and Index or Real Wages -------·-- ......... _________________ 

Land• Labour Index or real 
State 

__________ __. 

-------------
wage in 1969·70 

1960. 1970. 1960. 1970. (1961..62•100) 
61 71 61 71 

(1) ( 2) (3) (4) ( 'j) (6) ---------------------------------
1. Andbra Pradesh 0.397 o.46r; o.4r;l 0,407 86(t) 
2, Assam o.1sr; 0.316. 0,683 o.r;7o 8')( t) 

3. Bihar 0.266 0.361 0.569 o.r;1o 104(p) 
4,-Gu3arat 0.330 0.381 o.r;74 o.539 77(t) 
r;. Haeyana 0,339 Oe39'J 0,')16 o.;3o -
6, Kerala 0,306 o.438 o.;9; o.478 U4(t) · 
7. Madhya Pradesh 0.366 o.438 0,4')7 o.42; 82(p) 
a. l.tabarashtra . 0.387 o.42; o.'*41 o.tt.;3 98(t) 
9. Karnataka 0.387 o.lt-32 o.;o1 0.390 74(t) 

10. Orissa o.;39 o.641 0.319 o.197 87(t)(a) 
11. Punjab o.38o 0.384 o.430 o,lt-89 u; 

I 

12 •. Rajasthan o.468 o.r;78 o.430 o.342 -
13. Tamil Nadu 0.331 0.396 o.497 o.443 9;(p) 
14. Uttar Pradesh 0.309 0.388 o.479 o,4o4 l02(p) 
1r;. West Bengal o.2r;; o.JJ.e.S 0,589 o.;2s 88(t)(a) ________ .. ______________________ _ 

• 
Notes: • Includes irrigation which 1s 1n tact land augmenting. 

(a) Wage figures tor Orissa and West Bengal relate to 
1968.69 and 1967-68 respectively. · 

( p) & ( t) refer to ploughman and field labourer cate­
gories respectively. 

~ouree1 1) n.E.Evanson and D~anantha J'lla1 "The Contribution 
ot Agricultural Research System to Agricultural 
Production 1n Ind1a1" ~ndign Jouti~ot Agricultur~ 
Economics, Vol.XXVIII,fo,4, Octo ~ecewbar;i9731 
PP• 212-30. . 

2) Absolute wage rates data we~e taken from c.n. 
nanumantha Rao, op. ci t 1 1 These have been deflated by 
index or all agricultu~al commodity prices index. 



In most or the sta~s the real wages have declined con­

siderably 1n the post.green revolution period. 

The real wages ot the agricultural labourers however have 

increased considerably in PunJab and Kerala. In Bihar and 

Uttar Pradesh the increase is negligible. . 

The study concludes that the unequal.distribution or 

income between land and labour WBT be more ·due to the present .. . . . 
agrarian structure than that.or any_inhere~t characteristic ot 

the new technology. 

From the foregoing discussion; in this section, it can 

be ·summarised that there has been an increase 1n the demand 

ro~ta.bour inputs ~ a .result of the .introd~ction or the new 

technology. 'l'his might lead to an increase in the total volume 

of emplo.yment and thereby total income or the agricultural 

labOur households. 

However, it also appears from a tew studies that despite 

the introduction ot the new technology there has not been much 

improvement in the economic conditions ot the agricultural 

labourers in most or the states except in Punjab and Kerala• ) 

As is common, the wage rates wUl be determined by the 

demand tor and supply or agricultural labourers •. In those re­

gions where agricultural households are proportionately greater 

and where relatively low non-agricultural operations ex1st1 

pres~ably1 the wage rates will remain depressed. And the 

opposite may happen in those regions where the avaUabUity 

ot agricultural labour households is proport1onatel1 lower and 

where relatively greater employment opportunities are avail­

able in non-agricultural operations. 



T!!oagh we have not ~eviewed any literature on the mone,-
• 

wages ot the agricultural labourers, it is generally believed, 

that the money wage rates ot agricultural labourers have in­

creased in a number ot regions in the post-green revolution 

period. 

Even it en increase in.wage rates is granted, it need not 

necessarily improve the general economic conditions of the 

agricultural labourers. 

l~eretore a better yardstick to measure the general 

economic conditions or the agricultural labourers would be the 

real wages 'Which in turn is determined by a combination or 
~~ . 
variables such as (1) agricultural wage rates, (ii) the quantum 

ot employment available per year and (iii) the price or wage 

goods consumed b,y members ot the family household. 

It appears-tram the taw studies reviewed that. 1nspite 

ot the introduction ot the new technology, there has not been 

much ~provement in the economic conditions or the agricultural 

labourers in most states except Punjab and Kerala. l4oreover, 

it appears that the gains trom the new technology are more in 

favour or the land owners than the agricultural labourers. 



CTJft.PTrm IV 

QONCLUSION 

In the foregoing chapters an attempt has been made to 

review the maJor studies dealing with two important aspects ot 

the impact ot the new technology in Indian agricul tura namely 

(1) production ot toodgrains and (2) the distribution of gains 

between regions and among farming community. 

An important reason tor the divergent views regarding the 

impact ot new technology on production seems to be tbe different 

data base and sensitiveness ot growth rates to the selection ot 

base year and terminal year. Different methodology- used 1n the 

computation or growth rates also give varying estimates ot 

growth rate. And these are the reasons why divergent views are 

expressed about the contribution of new technology 1n the aggre­

gate toodgra1nsproduct1on. 

In order to get a proper perspective into the performance 

ot the new technology on foodgrains production, it is necessar,y 

to assess its impact trom three criteria- (i) the crop \lhich 

bas been most successful 1n the HYV programme, viz. wheat, 

(ii) the regions in which its impact has been most felt and 

(iii) the period during whlcb its real impact bas been most 

felt. The data on ~oodgrain production viewed againSt these 

three criteria reveal that the impact of new technology on 

aggregate toodgrains production is not ins1gn1t1cant. 

60 
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The very ach1evemen.t or a secular growth rate or 2., per 

cent per annWII in case or al.1 crops over the last 2' years 

testifies to the positive impact or the nev techno1ogy. 

Among tbe individual food crops, the performance or wheat 

is quite impressive during the period ot technological change. 

But tor the spectacular improvement in the growth rate ot 

wheat, the overall growth. rate ot 2.4 per cent per annum could 

not have been maintained in case or· tood.grains production. 

However, the performance of other toodgra1n crops does not appear 

to be satistactor,y during this period. 

A review ot the studies ot the impact. of new techno1ogy 

on distribution or ga1ns 1 indicates firstly that the nev techno­

logy appears to have further magnified the already existing · 

regional disparities. 

Since the applicability ot new techno1ogy remains confined 

to water assured areas, 1t seems to have developed further the 

alreadT deve1oped regions. 

However, it must be noted that the new techno1ogy alone 

is not responsible tor the growing inter-regional disparities. 

Factors such as differences in natural and physical endowments 

as well as social and political factors aggravate the inter. 

regional disparities. 

Secondly, regarding the sharing ot gains of new techno­

loa as between small and large land holders, it appears that 
I 

the capital intensive nature of.the new technology and the low 

risk bearing capacity of the small farmers 1n the race or 
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uncertainty in crop production, seem to inhibit them trom the 

adoption ot new technology. 

Further, there is evidence or internal and external 

rationing or credit and this in turn comes in the w~ or small 

farmers utilising adequate amount ot working capital for the 

adoption ot new technology •. 

Iheretore1 compared to small farmers, it appears, large 

farmers s tend to gain more trom the new technologr. 

However, the debate on the relative gains to small and 

large holders due tQ the introduction of new technology 1n 

foodgrains production is still inconclusive and the question 

is still open for discussion. 

The seed-fertiliser technology, it appears, increases the 

demand for labour inputs and thereby leads to an increase in 

employment and wages ot agricultural labourers. But this in­

crease 1n wages does not seem to improve their economic condi. 

tions when viewed in terms ot real wages excepting in PunJab 

and Kerala. 

Further the gains from new technology appear to have 

been mora in favour of land owners than the agricultural 

labourers., 

Although the new technology appears to have made a fairly­

favourable impact on the production or foodgrains, its indirect 

effect on the distribution or gains between the regions and 

along the rarm size is highlY debated. 

It may be noted that Just before the advent ot the new 
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technology the country was faced with the problem or severe 

food shortage. so the Whole objective of. the agricultural 

development w~ geared to increasing foodgrains production, 

in order to .t'eed the teeming millions. 

Therefore, even at the cost of disparities across the 

region and along the farm ~ize, the efforts at increasing food. 

grains production were concentrated by and.large in the high 

growth regions. There did not seem to be any othe~ option 

left, before the policy makers. 

However, the problem of uneven distribution or gains can 

be reduced, it not eliminated, with appropriate policy dec1-

.s1ons. 

It is true that •Green Revolution• 1n the sense ot a 

dramatic break-tbrou~b from the situation that existed before 

'the revolution bas not been achieved, but at the same time it 

cannot be denied that the technological change bas made some 

positive contribution to the growth .and development or the 

agricultural sector. 
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