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CHAPTER 1

INTRODUCTION
1.1.1 Generation o+ emplaoyment ASSUMES a
significant place in the dynamics of development

underpining the need for reduction in poverty. The
Indian experience shows that despite deliberate
planning, the efforts have failed to make a
signitficant dent on unemployment and consequently in the
reduction of poverty. The considerable and continuous
increase in jabour force, particularliy in the rural
areas, has been a matter of great concern +for Indian
policy makers in regard to the sectoral redistribution
of the labour force in favour of the secondary and

tertiary sectors.

Certain developmental thearists viewed that the
excess 0f human labour concentrated in the countryside
ctould be siphoned off to other sectors of the economy
for +formation of capital (Nurkse 19537 Lewis 19553
Agarwal and Singh 192585 Ranis and Fei 1964). The basis
of these formulations are those of the experiences of
the present day developed economies, where economic
development was accompanied by a decreasing dependency
orn agricultural employment. In the developing countries,
a rapidly increasing labour force leave alone

popuiation, coupied with a tardy progress in the other



sectors of the econamy have left 1t number of
unemployed swelling, The agricultural sector acting as
a2 backbone of the economy, contributing a little over
one third to the GDP, buckles under its own pressure of

over crowding and low production levels.

Had the gQrowth in the Indian agricultural +ront,
in terms of a considerable increase in +ood grain
production over the years and the consequent self-
sufficiency, percolated to the rural population a
variety o©of probiems associated with employment and
poverty would have been mitigated to a large extent. But
over the past planned decades the high rate of
population growth coupled with the inability of the
industrial sector to absorb more of the additional
labour force has rendered the agricultural sector as a
residual claimant of the ever increasing work faorce.
Thus the caoncentration of work force in the agricultural
sector has given rise to a high work participation
ratiao, but shorter duration of work and stagnating
waqes at subsistence level., The result is that the man
power dependent on agriculture is idle and under
utilised either during a part of the day or year, ar, if
working unproductive (Myrdal, 1965} . Further, the
caoncept ot employment itselt, especially for a peasant
econormny, loaoses its straight +orward meaning as
economic activity merges into a wider canvas of complex

family based activities rendering productivity a



dubious concept. Productivity measurement also becomes a
complex phenomenon since it is not possible to separate
out the productive contribution of any particular member

to the total family enterprise (Sen,1975).

It is perhaps, such structural constraints in the
develaoping countries that Jead to a rethinking and
reversal of Lewis’s developmental strategy. Lewis, who
in his earlier work advocated shifting the surplus
labour oput ot agriculture, latter argued in the light ot
the experiences of developing countries that employment
avenues have to be 4ound within the agricultural sector
itself (Lewis, 1978). Earlier, Nurkse (1953) stated
that the expansion O©Of industrial sectors in less
developed countries (LDC) has been constrained by a weak
inducement to invest due to the limited demand than by
capital supply. When such is the case, apart from
sluggish growth rate, the capacity of industrial and
service sector, to gernerate employment gets limited.
Thus the experience ot the developed ecornomies may not
serve as a Jesson to the contemporary developing
countries {Ishikawa, 1967)., This conclusian is also

based on the initial condition differences namely,

population S12€, between the developed and the
developing countries, especially India. It 1is of
relevance here ta note the analysis of Raa, V.K.R.V.

(1959) where he states, assuming that the proportion of

the labour +orce employed in non-agricultural sectors



increased in 1981 to the level achieved in the USSR in
1938, the absolute increase in the size of non-
agricultural work +orce would be still substantially

lower than the increase in the total labour force.

What emerges from the above discussion is a need
to find a solutjon to the problems of rural unemployment
within that sector. The solution to the unemployment
problem, thus should be in the direction of enhancing
the labour usaqge in agriculture., This is more so, under
the present situation where it is almost not feasible
for the iIndian economy-for that matter most ot the LDCs,
to reach a critical minimum in terms oOf industrial
tabour absorptive rate {Ishikawa, 1978). There is,
therefore, a need to formulate policies where the
stress would be on enhancing labaur 1nput per unit of
land in agriculture. A high degree of variation 1in
labour input per unit of land, and output per unit of
labour across the countries in Asia, indicates the
possitility of higher labour absorption in agriculture
without sacrificing the productivity criterion . A study
based aoan inter-district and intra-district variations of
the above factors suggests the possibility of labour
augmenting potential of agriculture 1in the Indian

caontext (Vaidyanathan,l1978 ).



1.1.2 The Problem and its Significance

The question of augmenting labour wusage in
aqriculture, specifically in crop production, arises
from the evidence that there exists a considerable
amount of surplus labour in Indian agriculture. This is
based on the estimates of wunemployment, defined and
measured wvariously, by various official agencies and
studies carried out by individual scholars. The major
official sources are the Decinnial Population Census,
the National Sample Survey (NSS), and the Rural tLabour

Enquiries.

The data regarding employment in the decinnial
censuses started finding a place from 19461 onwards, The
changes in the definitions, concepts and reference
periods have made comparisions across Censuses difficult
(See for a discussian on this subject, Unni, 1988). Some
of the problems and the adjustments carried out +for

comparing the census data are discussed below:

1961 Census!: Workers are enumerated if they have
reported themselves as engaged in some economic
activity, regardless of the activity being marginal or
secondary. Thus, even those persons with an hour’s work
a day during the reference period were regarded as
warkers, Apparently, the definition of workers in this

CEeEnsus has resulted in overestimation ot workers.



1971 Census! The 1971 census introduced the concept

of main activity with & reference period of one week.

1981 Census: The 1981 census had two categories of
workers viz., main and marginal. Main workers were those
who had worked for more than 1832 days in the previgus
yvyear, and the marginal workers were those who had worked

for less than 183 davys during the same period.

Broadly, the 1961 census 16 cansidered to give a
reasonablwv good inventory of the worktarce. in the case
of 1971 census, the introduction of Main activity

concept coupled with a general undercount of secondary

waorkers 1s reflected in a lower worker-paopulation ratio

(WPR), particularly of females (Table 1.%1). The 1981
census would provide comparable estimates to 1961 and
19714 censuses by recording separately ‘main’ and
"marginal’ warkers. The 1981 male WPR by main workers

status was only slightly lower than 1971 WPK, indicating
that the male main worker rates ot 1971 and 1981 are
comparable (Krishnamurthy, 1984}, The main and marginal
workers in 1981 census taken together are broadly in
coterminus wWwith 196) census worker category. However, in
order tao make the industrial distribution of workers

comparable across cCcensuses, unclassified and general

labour t'other workers’') in 19681 census, has been
distributed pro-rata awmong agricultural labourers,
construction workers and *other services”



(Krishnamurthy, 1970). Secondly, to facilitate
comparison of 1941 and 1971 censuses with 1981 census,
the state of Assam has been dropped from the 1961 and
1971 censuses, since the state of Assam was not covered
in 1981 census,. The figqures relating to the three
censuses after the above mentioned adjustments are

presented in Table 1.1.

Total number of workers between 1961 and 1981
increased by 6.10 crores or 33.294 per cent (Table 1.1).
0f¢ the increase in the number of workers the share of
rural areas was 65.25 per cent or 3.98 crores. Looking

at the sectoral distribution of the growth in labour

force, nearly 57 per cent was in the categary of
agricultural workers (cultivatars + agricultural
labourers). That |is, those dependent directly on
agriculture for their livelihood. The magnitude of the

problem of growing labour force depending on agriculture
becomes much more clear when the qgrowth of labour force
and its sectoral distribution is seen separately for the
rural areas. 0f the total increase of 3.98 crore workers
in rural areas, 80 per cent (3,19 crores) belonged to

the cateqgory of agqricultural workers.

Even among the agricultural workers the i1ncrease
Wwas a!most entirely in the case ot those belonging to
the category of agricultural labourers (nearly 82 per
cent of the agricultural workers). While the total

workers in the rural areas increased by 25.45 per cent



Table 1.1 t Population, Workers and distribution of Rgricultural
Workforce by Sexes-India (1961-81)

(Figures in Crores)

T e e B e e e e e — . B S ey i T —— — ————— i, it TP S P . —— Y S P il S

1961 1971 Main Main+Marginal

1981 1981
Total Rural Total Rural Total Rural Total Rural

—_— — T T T T e e e e e e e e e e o o T T - . S e o ——————— — T — ", o — il {P S\ m— S — i — 4PN SR e falle S —

Population

Total M
Workers F 5.78 5.38 3. 09 2.76 4,49 3. 96 6&€.35 5.73
P

WFR M 57.18 58.36 52.80 53.57 51.61 52.61 S2.63 53.80
(in per-— F 27.89 31.38 12.02 13.32 13.97 16.00 19.76 23.15
centages) P 42.97 45.11 3X3.04 33.96 33.43 3I4.75 36.76 38.865
Cultivators M 6. 42 6. 30 6.67 6. 52 7.76 7. 55 7.91 7.69

F 3.20 3.15 0. 92 0.91 1.49 1.47 2.38 2.34

P 9.62 9. 45 7.59 7.43 9.25 9.02 10.29 10.03
Rgricul- M 2.03 1.96 3.13 2.99 3.47 3. 28 3.59 3.39
tural F 1.62 1.35 1.57 1.52 2.08 1. 98 2.84 2.73
Labourers P 3. €5 3.51 4.70 4.51 5.55 o. 26 6.43 6.12

Cultivators
+ Agricul-
tural
labourers

8. 435 8.26 9. 80 9.51 11.23 10.83 11.50 11,08
2.43 3. 97 3.45 5.22 5.07
13.27 12.96 12.29 11.94 14.80 14.28 16.72 16.15

"M
=~
9]
N
i
\J
o
N
&
o

Agricul- M 67.22 79.72 67.44 81,35 63.26 79.16 63.54 79.19
tural F 83.39 87.36& B80.5%58 88.04 79.51 87.12 82.20 88.48
work force (= 72.32 82.33 6£9.75 82.63 66£.56 80.95 68.38 81.89
- workers
ratio
Note: 1 Population census est imates exclude Assam State
2. Following Krishnamurthy (1970), unclassified and general
labour in 1961 census, has been distributed pro—rata among
agricultural labourers, construction workers and "other
services".
Z. M, F and P refer to males, females and persons
respectively.
Source! Census of India, General Economic Tables, Vol.

I, II-B (iii), 1961: Series—-1, II-B (ii), 1971,
Series—1, III-A(i) and (ii), 1981.



between 1961 and 1981, the growth in cultivators was 6
per cent and agricultural labourers 74 per ctent against
28 per cent increase in workers in the other sectors.
Also the proportion of agricultural workers in the total
labour +force remained around 82 per ¢cent during the
three census periods, while the absolute numbers
increased, This constant propaortiaon appears as more due

to a decline in the total number of workers.,

What emerges from the available statistics on
labour force in the decennial population censuses is
that not anly there has been no decline in the
proportion of labour depending on agriculturs, but
also their number has intreased considerably. Thnis is
maore so in the case of the agricultural labourers who
almpst entirely depend on their physical labour +for
livelihood. Apparently, the shifting of the labaour
force from agriculture to the non-agricultural sector

has not taken place in any good measure.

The information on workers in the agricultural
sector put out by the decennial paopulation censuses,
however, Ohnly brings out the magnitude {(or the size) of
the workforce depending on agriculture for employment.
For those who report to be working in the agricultural
sector does not necessarily mean they are all fully
emplaoved. Thus, the mere numbers working i1n agriculture
sector in itself will not give any indication as to the

intensity of employment.



Results of the gquinquennial surveys an employment
and unemployment of the National Sample Surveys (NSS)
to a certain degree fill the gap in our understanding of
the intensity of employment in rural areas. The results
of these surveys gqive a fuller and more meaningful
picture of the compasition of the labour force, level
and pattern of employment and incidence of unemployment.
The NSS surveys are based on the <following three
approacthes: (1) wusual status, (i1) current weekly status
and (iii) current daily status. Within these three
broad categqories, the population is further classified
into three activity groups, viz., (i) working
(employed), (i1i) not working but available <for work
(unemploved) and (iii}) neither working nor available far

work (outside the labour force).

The results of the three quinquennial employment
‘surveys of the N5S0 (27th round (1972-73), 32nd round
(19727-78) and 38th round (1983)) are presented in Table
1.2, From the concepts used by the NS5, ohe expects the
‘usual status approach’ to be broadly comparable to the
cencsus date (Misaria, 1984) as the usual status concept
is similar to the 1961 census definition of workers. The
32nd  round definition of "work done for the major time
in the 365 days reference period", is comparable with
the 1981 main workers definition (Sinha, 1982). However,
the two estimates (32nd round and 1981 census) will not

be identical becauwse the WNSS clascsifties workers based on

10



three approaches while the census nets them only on two
categories namely, 'workers’ and ‘non~workers’' s
(Krishnamurthy, 1984). Nevertheless, the N5S estimates
(1983) of agricultural workers to total workers ratio
lie close to that of census estimates (1981) as tan be
seen from Table 1.2 and 1.1. Thus, what emerges <fram
the NSS statistics is that, while the proportion of male
agricultural workers in the rural areas shows a decline
of 3 percentage points between 1972-73 and 1983, the
praopartion of females to total females has reqistered
an increase trom 85.70 per cent to 89.10 per cent. Like
the Census, NS5 estimates also thus reveal a near static
proportion of aqgricultural workers to total workers in
the rural areas.

Table 1.3 which presents the NS5 estimates of
urnemployed persons brings out a relatively higher
proportion of workers as unemployed uvnder the current
daily status. Considering rural areas alone, then those
who have reported as unemployed among males under daily
status is roughly three times higher than the usual
status in the 3Znd raound. The correspaonding proportion
in the 27th round is as high as 5.7 times. Thus, the
magnitude of difterence between the two status leads +to
a suspicion as to whether the problem is one of
underemployment rather than open unemployment in rural

areas.
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Table 1.2: Percentage of Agricultural Workers to Total
Workers in India

- - e e e e S mm e W M M M e R A e M e M M M me We M MmN E mm e mm e me e M Ee Em e

All Areas 1972-73 19727-78 17983
(Rural + Urban)
M 66,50 67.10 &1.20
F 80.10 82.30 80.50
Rural
| 80.70 80.50 77.00
F 85.70 £8£8.10 82.10

Worker-FPopulation
ratio (Rural)

Note: M refers to Males and F refers to Females

Source!

5. NSSO, $Sacrvekshana, Vol.I, No. §{ and 2, October
19773 Vol. V, No. 1 and 2, July-Octaber, 19813
Vol.vl, No. 1 and 2, 19825 Vol. VI, Ne. 3

and 4, 19833 Vol.VII, No 3 and 4, 1984. Vol. IX,
No. 4, April 1987

2. NSSO, 38th round, January-December, 1983, No.
341, Report on the Ihird Quingquennial Survey QoD

Emploryment and Unemploypent, Survey Resultis, All
India, June 1987.

Table 1.3 : Estimated number of unemnployed persans in
India by NSS 27th and 32nd Rounds
(Figures in Millions)

e Em o A e e Ew e Er Ew e e m Em An = - . e v o e W mw e vw ER e e e Ee em em e e e e e e e

Status/ Usual Current Current
Rounds Weekly Daily
32 Round 1977-78

Rural male 3.10 4,89 2.52
Rural +female 3.54 Z2.44 4,80
Urban male 2.66 2.47 3.23
Urban female 1.58 Q.21 1.11

27 Round 1972-73

Rural male 1.49 3.85 8.&0
Rural female Q.39 3.58 &.47
Urban male 1.57 1.94 2.&0
Urban female 0.45 0.&6 0.91
Source @ N550, 3Zrd round, Somne key resulils fron the
Survey @Qn Enployment and UWnemploymeni;

Department of Statistics, New Delhi, 19381.
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Another official estimate on employment and
unemployment are the Rural Labour Enquiries pertaining
to the vyears 1963-65 and 1974-75, These estimates,
hawever, relate only to wage paid employment in rural
areas. The +i1irst RLE (1963-65) estimated the total
unemployed at 31 million persons of which 17 million
were males, The estimates for the vyear 1974-73 puts
unemployment +fiqures at 46 millian comprising of 36
millien males,.

What emerges from the above presentation is that
not only the number of persons depending on agriculture
has increased considerably, but also there are
indications that the number of unemployed measured
variously also increased. Further, in the rural areas,
the incidence of under employment is much more than open
employment subscribing to the theory of *involution and
shared poverty®. That is, the opportunities for
productive emplayment are scarce, but these
opportunities are qenerally shared. It deduces <from
this, while a +ew individuals are unemnployed, a large
majority of them are underemployed with low duration of
wor k giving rise to a high participatian rate
(Satyapriva, 1981). Since the secondary and tertiary
sectors have not been able to absorb the growing labour
force the whole argument of settling the unutilised
labour <force productively in the agricultural sector

itsel+ stems from such a situatian.



An increase in labour usage within the agricultural
sector can be braought about in two ways: Firstly, by
an extention of area under cultivation. Secondly, labour
usage in agriculture can be augmented by improving
labour input per unit of land, that is, the intensity o+t
labour use, Based on the existence of large variations

in the intesity of labour use in agriculture across the

Asian continent and within the country (Ishikawa, 19783
Vaidyanathan, 1978) and a strang and positive
association between agqricultural productivity and

intensity of labour use, it is argued that agriculture
otfers wvast scape for absorbing additional labour 1in
productive employment,. It is perhaps this phenomenon
that lead Kusum Nair (1983) to suggest that in almost
every developing country, except perhaps in China, 1t is
technically feasible and socially desirable to improve
crop vyields by a substantial inCcrease in latour input

per hectare per vyear,.

1.2.1 Labour input and vyield

In his pioneering work, Ishikawa (1978) using
aggregate level data pertaining to different Asian
countries concluded, that labour per unit of land and
yield per unit of land are positively related. The
study gave a good impeteus for the highly populated less
developed countries to use the labour force

productively.

14



Vaidyanathan's (1978} inter ~distraict analysis
brought out a positive relationship between labour per
hectare and vyield per hectare. However, the strength o+
vyield in explaining differences in labour intensity was
found to be weak. On the other hand, intra-distraict
analysis showed mixed results. In some 0Of the districts
there was a negative relationship between the two.
Vaidyanathan was meticulous in citing the shartcomings
of data si1nce there was lack o4 urnntfarmity in the
reparts pertaining to dirfferent regions. Far instance,
as he has pointed out, the conversion scale of female
and child labour into standard man-days vary from
region to region and even within a given regian over the
period. Thus, a comparitive analysis on the basi1s of
these data is bound to be vitiated. Never theless, the
strength of the analysis lies 1in 1tse theme which
explains the +actors that attect labour use 1n

cultivation,

In another study Vaidyanathan (1986) brought out,
across states, labour input was not affected by the
output per unit of gross cropped area, This study was
based on 16 states and 18 districts 1n India. Oon the
aspect of changes 1n labour 1nput per urnit area
overtime, the analysis ot FMS data pertaining to four
districts suqqQests that Jabour i1nput per uni1t ares rhas
not increased as much as output per urit area. In some

cCases, iabour input has declined, Thus both Cross
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section and time series analysis by Vaidyanathan fail to
show a positive relationship between labour input and

output,

Parthasarathy (19279) using the Perspective
Planning Division’s estimate for Government of India
regarding person day employment per hectare, examines
the relationship between (a) rate of unemployment and
level of output and (b) rate of unemployment and growth
of output. He concludes that "neither levelis of output
per hectare in agriculture nor rates of agricultural
growth show a firm inverse relationship with rates of

vnemployment.*

Dantwala (197%) while refering to the studies of
Mehra and Vaidvanathan, shows that though there was a
decrease in labour input in individual crops in the 60’s
as compared to the earlier decade, labour input per
hectare <for all crops considered together tended to
increase over time. To sum up this theme, as indicated
by Dantwala (1979) the consensus of many studies points
aut to the direction that labour input and agricultural
output, to a considerable extent exhibit a3 positive
association when all the crops are considered.
Nevertheless, such an association, particularly between
output and employment, will be a function of (1) agro-
climatic conditions {2} technology of productiaon and (3)

class bias.
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1.2.2 Impact of new-technology on employment

A package of new inputs like high vyielding
varieties of seeds, fertilizers. pesticides, pumpsets,
tractors and so aon, is being commonly referred to as the
new technology or mare popularly as "green revolution”.
Broadly these factors tan be grouped intc labour wusing

and labour saving technological factars (Ishikawa, 1978).

Amorngst these factors, irrigation, HYV’s,
fertilizers, are not only considered as labour using
tactors, but also yield-augmenting and the package is

referred to as seed-water-+ertilizer technology.

Garg et al (1972) examined the implications of
introduction of HYV on employment. The study brought out
that the per hectare labour use for high vielding
varieties (HYV) 1s higher than that ot local varieties.
While the per hectare labour use for HYV wheat, maize
and paddy were 113,53, 102.70 and 105.16 respectively,
the local varieties of corresponding crops used only

g8.79, B83.9& and 90.80 mandavys per hectare.

On the other hand, a study on rice cultivation in
Andnhra Pradesh (AERC, 1932} does not indicate an
universal increase in labour augumenting phenomenon of
HYV. The data as provided by the study suggest that
total labour input in Hyv is higher compared to local
varijeties in Srikskulam, Vishakapatnamn, Nellore and

Chittor districts. While the increase 1n Nellore was

17



found to be negligible, Srikakulam showed the highest
increase. On the other hand, Anantapur and Warangal
districts showed infact a decline in HYV labour usage.
However, i+ one caonsiders the agronomic characteristics
of the regions to which these districtse belong, then the
coastal areas of the state use more labour compared to
Rayalaseema and Telengana regions. When viewed against
this background what emerges is the influence of agro-
climatic conditions on the labour usage. Reddy’s (1986)
study brings out a comprehensive analysis across various
agro-climatic regions of Andhra Pradesh and the results
indicate that the impact of HYV crops on employment was
limited to certain zones,.

Ishikawa’s study {1978} found that HYV paddy
cultivation 1in North Arcot district of Tamilnadu and
West Godavari in Andhra Pradesh uses 57 and 33
additional man days of labour per hectare. Caommenting on
this aspect, Ishikawa notes that HYV cultivation also
called as the Japanese wmethod, needs better care,
intensive s011 preparation, row planting, better
bunding, increased weeding activity, more application of
fertilisers and pesticides, which are =zl1 labour
intensive activities thereby the additional employment
potential becomes obvious.

Shakunthala Mehra (1976} comparing ‘Desi’ and
"Mexican’ wheat wvarities +for the period 1967-70
concludes that the ef+ect of HYV's and fertilisers on

labour use 1s positive.
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Yet another interesting analysis on Karnataka
(Satyapriva, 1981) has brought out clearly the labour
augumenting eftect of HYV adoption. A notable $inding of
this study is that the available technology can alsoc be
used on unirrigated tracts which leads to a
substantial increase in employment. On the guestion of
adoption of new technology, Satyapriya notes, though the
new technology per se is scale neutral, its adoption,
however, is not found to be so. The reason, as the study
states, are the factors which govern the adoption of new
technoliogy like the resource base of the +$armers and
the infra-structural facilities which are not uniformly

distributed among all sections of farmers.

The above discussion points out that labour as an
input 1s intfluenced by the levels of application of
other inputs in agricultural production such as adaoption

ot HYV seeds, fertilizers,marnures,pesticides and so an.

1.2.3. Mechanisation and Labour Usage

It may be hypothesised that multiple cropping
leads to an incremental labour application and vyield
+rom a given land., But on many occasions 1t has been
viewed as a result of irrigation levels, shorter
duration crops and a certain degree of machine usage.
Marmally, farmers may opt for mechanisation 14 it is
more profitable than the bioclogical sources of energy.

In India, like other developing countries, well

19



irrigation Wwith pumpsets, tractors tor certain
operations, and threshers, form the major sources of

mechanised energy,.

Bartsch’s (1973} study made important
contribution in understanding the distinction between
techniques and technology. Apart $from this aspect, the
study also brings out eloquently the effect of changes
of technology and techniques on labour usage in Asian
agriculture. In this regard the author finds that a
switch to mechanisation from traditignal technigues with
technology unchanged, usually displaces labour per unit
of cultivated area. This is s0, since any increase in
cropping intensity associated with a shift to
mechanical technigues is generally lees than the
decrease in labour input per cropped area. The analysis
on Alipur block, brought out that the tractor operated
farms had only four per cent higher cropping intensity
than the bullock tarms. This was found to be inadeqauate
to raise the labour input per unit area upto the level
of bullock farms, since there was a 32 per cent lower
labour i1nput per cropped hectare on tractoer farms. This
pattern was true even when there was a higher incidence
of labour augumenting HYV crops on the tractor wusing
tarms.

A study by the NCAER (1980) brings out the eftfect
of tractorisation in a more clear form. Based on a

cross-sectional comparison of 815 households +rom
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different states drawn on the basis ot irrigation, soil
texture, climatic condition and cropping pattern, it
takes care of agro-climatic factors to ensure
homogeneity. According to the data provided by this
study, tractor-owned farms are found to employ 110.5
mandays per hectare as opposed to 104.8 by bullock
tarms. However, the state-wise comparisan of total
mandays employed in tractor owned <farms and bullock
operated +farms brings out wide wvariations. While 1in
Andhra Pradesh, Haryana, funjab and Uttar Fradesh
tractor-owned farms employed lesser human labour, in the
states of Maharashtra, Gujarat and Tami l nadu
tractorisation was found to help augument labour days.
The survey also pointed out that tractor farms caused a
redution in employment in operations 1like ploughing
where tractor is used, but increased labour in other
Aoperations. Thus 1t can be seen that the impact of
tractors on human labour is not consistent, either
across the states, which can be diftferent according to
the agro-climatic conditions, ar across operations even
within a crap cycle. It is in this context EBartch’s
distinction of technigues verses technology assumes
importante which warrants an analysis broken down by
technigues or its combinatian across various
agricultural operations in order to determine its impact

an human labour absorption.
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The foregoing discussion may be broadly summarised
as follows:

Firstly, differences in the intensity of labour
use exists because o0f differences in the physio-
agronomic factors. And the intensity of labour use might
also be a function of farm structure or size of farm
holdings. Secondly, the additional labour usage in crop
production in terms of intensity and total labour use,
to a large extent depends on the adoption of new
technologies like HY varities of seeds and certain other
complimentary inputs like manure, fertilisers and so on.
Lastly, the wuse of modern inputs like fertiliser,
pumpsets, tractors and threshers have given rise to a
distinction between labour using and labour saving
techniques. Further, given the flexibility in the use of
technigues like tractors, which can also be hired, any
‘analysis to probe its effect on labour input rneeds to
look 1into the use levels of technigques. The results of
the various studies point out to one major aspect. That
is, while arn aggregate picture pof the factors inhibiting
or promating additional labour use is necessary, this
total picture needs to be drawn on the basis of a

detalled disaggregated analvysis.
1.3.1 Objectives of the study

It is in this background, the objectives of the
present study are set aut. Specifically the objectives

are:
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1. To identify the factors and the extent of their
intluence on the demand for human labour in crop
production at a disaggregated level of agro-

climatic zones, farms and crops.

2. To analyse the use levels o0+ various technigues
such as tractors, pumpsets and threshers across
individual operations like ploughing, sowing,
harvesting and so on and estimate their impact on
human labour usage and its composition such as

family, hired, males and females.

3. To estimate the various components of labour
surplus, namely, total, seasonal and removable
surplus by regions in order to understand the
relative positions of supply of and the demand

tor labour in agriculure.

1.4.1 Area aof the study and its protile
In wview of the magnitude of the problem, to
facilitate an indepth probe i1t became imperative to
carry out the study at a regional level. Tamil Nadu
state as the study area was selected for the purpose,.
Tamil Nadu State, apparently, presented an i1deal study
reqian, apart +fram the +amiliarity of the researcher

with the state: (a) As the southern most state in the

Indian subcontinent, with natural reliefs such as (i)
the Northern Coromandel Coast (i11) the Western Flateau
(iii) the Cauvery delta and (1v) the South Eastern



Table 1.4 ; Work Force Participation Rate

T e W em e e o e mm mm e em em R e e e e e mm W R R A e e o e e e AR o R e mm e e e e A R e e e ww A e

1981 Census NSS (1983)
Male Female Male Female
Tamil Nadu
Rural &67.00 37.20 59.30 44.80
Urbtan 57.20 - 13.4Q &0, 30 23.30
India
Rural &1.70Q 28,70 63.20 38.70
drban 55. 20 2.50 57.70 17.30
Note: (a) The differences between census and NSS
figures may be due to (i) Different reference
periods and (ii) the conceptual differences
between the two sources. While census exc lude
production for own consumption except in the
cultivation sector, NSS enumerates using the
definition "Gainful activities® which includes
workers in such activities.
Source : (1) Census of India, 1931, General

Econgomic Tables, Series-i, III - A(i) and TIII-A(ii)

(2) NS5O, Sarvekshpna, Vol. IX, No. 4,
April 1987

Plains, the state oftfered a diversified but well detfined
regions with differing agronomic practices. (b)) The work
participation rate 1in the state was higher than the
average for the country as a whole (see table 1.4). The
interesting characteristic is, Tamil Nadu is one of the
four states where female participation is the highest
(the other states are Andhra Pradesh, Maharashtra and
Madhya Pradesh). Further this is one of the states where
the proportian of agricultural labourer is also high,.
(c) Lastly, except some micro-level studies there are no
detailed regiaonal ar state level studies available
regarding agricultural employment in the state with

estimates of surplus labour.
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1.4.2 Wark Force in Tamilnadu

The decennial population census of 1741, 1971
and 1981 for Tamil Nadu throw up some interesting
features af the work force whose direct dependence is an
agriculture. Due to the differences in the definition
of "workers®" and "work®, in these three censuses we have
carried out the analvsis with respect to 19481 and main +
marginal warkers of 1981. On the other hand 1971 figures
are compared anly with those classified as main workers

in 1981 census.

When we analyse the composition,- graowth and
distribution af the labour farce far the three time
periods we can elicit certain broad features of the
labour force (see table 1.5 and 1.6}). While agriculture
caontinues to pravide employment ta a major chunk of the
work force, the praportiaon of agricultural warkers
(cultivatars + agricultural labourers) to total workers
declined marginally from &1.82 per cent in 1971 to 41.02
per cent 1in 1981. However between 1241 and 1981 the
same shows an increase by 1.52 percentage points.

It 1s interesting to note that in Tamil Nadu
between the periods 196f and 1981 the share of
cultivators in the total agricultural workers showed a
decline, whereas the same registered an increase for
the 1971 and 1981 time periocds. On the other hand, a
phenomenol increase is seen in the case of agricultural

labour between 1961 and 1981, and 1971 and 1981.
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Table 1.3 : Growth of Population in Tamil Nadu (in

Millions)

Tatal Populatian Percentage Growth
1981 1281
1241 19714 1981 Over 195681 Over 1971
Tatal  33.67  4l.17 48.39  43.72  17.34
Rural 24.49 28.72 32.45 31.43 12.98

Source: Same as in Table 1.1

Table 1.6 ! Work Force and Agricultural class in

Tami lnadu

{(in millians)
1761 1971 1281 1981 1981
Main Marginal Total
Intal YWorkers
Total 15.32 14.72 192.01 1.14 20.17
Rural 12,24 10.964 14.02 1.05 15.07
Cultivatars
Total 6.46 4.61 5.56 0.25 5.81
Rural &.235 4.42 J5.36 0.23 2.61
daricultural Labour
Total 2.83 4.49 &6.04 0.73 6.77
Rural - 2.467 4.18 5.63 Q.70 é4.35
Agricultural Workers
(Cultivators + Agriculturl labaurers)
Total ?.32 ?2.10 11.60 0.98 12.58
Rural 8.92 8.60 11.01 Q.95 11.94
fgricultural Horkers
4% a percentagse to total workers
Tatal &0.84 41.82 61.02 84.48 &42.34
Rural _ 72.88 78.47 78.33 90.47 79.36
Source: Same as in Table 1.1.
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Similar ta the Indian situation discussed earlier,in
the case of Tamil Nadu also, the proportion of labour
depending an agriculture has increased aver time.
Further, the increase is more pronounced with respect to
agricultural labourers than that of cultivators,. Thus,
what emerges is that the marginal changes in the
compositian of total workers only presents a case of
relative stability with respect to sectoral distribution
of employment during the three decades. This result
leads one to conclude that the development process
instead of siphoning off the labour to secondary and
tertiary sectors, has only left agricultural sector as a
residual claimant ot the work force. Therefore, like
other areas of the cauntry Tamil Nadu state too faces

incremental pressure on the land.

1.4.3 Land Utilisation in Tamilnadu

Changes 1n land use aver the vyears 1970-71 and
1981-82 in the state are brought out in Table 1.7. Net
Cropped area which formed around 80.04 per cent of the
total arabie land during 1970-71 declined to 72.51 per
cent in 1981-82. The net sown area during the same
periaod also declined by 6.93 percentage points. On the
cther hand, qross crapped area fell by 4.43 per cent
during the same periad. This trend, therefore, indicates
that land available +for cultivation is actually

declining, .
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workers {(Table 1.8) and the area available +far crop
husbandry then, the number of agricuitural workers per
hectare of net cropped area showed an increase of 36 per
cent from 1.48 to 2.02. Even, when one cansiders the
9ross cropped area then the increase is from 1.23 per

cent in 1970-7% to 1.47 per cent in 1981-82,

What ultimately emerges is the fact, that the
growth in cropped area lags far behind the growth in
work force depending on agriculture. Bringing in
cultivable waste and other fallows, which form about
?.70 per cent ot the arable iand, under plough would
only increase the net and grass cropped area by abaout 13

per cent. This abviously is very law.

The abave discussion thus points out that changes
in employment in crap production cannot be brought out
with a change in the physical area. This conclusion if
we relate with our earlier statements then the need for
an analvysis to probe the alternative factors such as,

complimentary inputs and so an only gets reemphasised.

1.3.1 Organisation of the study

A theoritical background and certain working
hypotheses have been discussed in Chapter 2. Besides

this chapter also discusses the data base of the present

study.
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Chapter 3 analvyses the labour demand estimates at
the farm level. Farm level estimates are gensrated for
all the «crops the sample farmer has grown under
irrigated and unirrigated conditians separately.
Further,these estimates are discussed at the zonal, size

group and the state levels.

Chapter 4 examines the labour demand furction for
two majar crops. This chapter is mainly intended to
elicit the impact of various factors aon labour usage at

individual crop 1level wunder different agro-climatic

zones and size groups,

The last stage of disaggregation is carried out at
individual operations in craop produection. In this
analysis different techniques have been caompared in
arder tao capture the effects of techniques ar its
combinations on labour usage. Further the compositian of
labour (family,hired and sexes) across various
ocperations have been analysed. This disaggregated
exercise by agra-climatic zones and size groups is

presented in Chapter 9.

Chapter 6 presents an estimate of labour surplus.
This estimate is analysed by its composition such as
remavable and seasanal surpluses across different zones

and at the state level.

Finally Chapter 7 summarises the findings.
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CHAPTER 11

THE THEORETICAL FRAMEWORK AND THE DATA BASE

2.1.1 Introduction

The preceding discussion pointed out the

inability of the services and secondary sectars to

absorb additional work force. A case for labour
utilisation within agricultural sector thus became
apparent., The different levels at which emplioyment 1S

generated in agriculture can broadly be classiftied into
farm and non-farm employment. Cansidering farm
employment alone, the demand for labour can be
influenced by several factors such as crop area, type of
craps, sail, use of irrigatiaon, HYV seeds, fertilizers,
wage rate, machine labaour and institutional +actors such

as farm size.

In order to understand the influence of the
abave mentiaoned factars on labour demand, it would be
proper to have a theoretical basis defining the scope aof
the influencing wvariables. The results and their
interpretations of the various studies reviewed, serve
as a basis towards evolving a theoretical framework, to
formulate certain hypotheses and a testable statistical

madel.
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2.2.1 Theoretical Framewaork for Labour Demand in
Agriculture

Shifts in total employment in crop production may
result either from a change in the physical area or a
shift in the intensity of labour input per unit area.
Given this condition, the applicatian of additianal
labour in crop production would depend upon a numnber of
tfactors operating within the farming system. The
analysis pertaining to these factors may be viewed 1in

the conventional supply-demand framework.

Under ideal conditions, "wage rate" may act as an
equaliser of the supply-demand schedule. But under
conditions of excess supply of labour over demand, the
"wage rate" in itself has a negligiblie role in creating
additional demand for labour. This is so because, 1f
the labour supply curve is harizontal, depicting a
situation of surplus or reduntant labour, and as long as
the demand curve intersects the supply curve in this
horizontal position, any upward shift in demand would
naot result in pushing up the wage rate while, it leads

to an expansion in total employment (Satyapriya, 1931).

Given the aoverall situation of an excess supply of
l1abour, the wage rate being at the subsistence level,
with the marginal productivity of labour egual to the
subsistence wage rate, an increase in labour use can be
brought about by altering the total labour use and

intensity of labour use through productivity changes,

32



However, without changing the productivity level
additiaonal labour could be used by increasing physical
area under crops. This avenue is quite limited because
of the limit imposed an the availablity aof land. The
other alternative is to alter the effective area which
in turn would increase the land productivity. It is
only through the use of labour-using technologies also
leading to higher productivity of 1land, one could

attempt to bring about additional labour in crop

production.

The above discussion suggests that, {actors such as
resqurce endawment (factor endowments) of farmers,
irri1gation, crop mix, seed, fertilizer, machine energy,
apart from institutional factors, play a dominant role
in determining labaur demand as far as agriculture is

caoncerned.
2.2.2 Determinants of Demand for tLabour

Factors affecting the demand for labour can be
graouped into three broad cateqories.

(3) Physical and bioclogical factors such as agro-
climatic canditions, irrigation, crop mix,cropping
intensity, HYV seeds, manure, fertilizers and
pesticides.

(b} technological factors like, tractors, pumpsets and

threshers and

(c) institutional factors like farmsize.
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2.2.3 Physical and Binlogical Factors

It is recognised that, changes in total enployment
in crop production would result either from a change in
cropped area ar a change in the intensity of labour-use
per unit area or both. While ircrease in the physical
area is limited by the availability of crop land, the
extension of eftective area is canditioned by
irrigatiaon, fertilizers and HYV seeds. In this context
it may be hypothesised that given the area under
cultivation, any innovation that help raise vyield per
unit of iand, with labaour productivity ar output per

unit of labour used remaining the same, would lead to or

cause additional demand for 1labour. In this sense
vyield-increasing innovations can be equated to an
increment in land. The emergence of seed-water-
fertilizer strateqgy papularly knaown as “green

revolutian® is a package of such vyieid increasing new
inputs, The importance of this technology, essentially
that of HYV seeds, lies in its advantage that, it brings
with it not aonly a mere extension of the effective area,
through shorter. duration crops, also an increased number
of farm operatians within a crop cycle. Consequently,

this leads to higher employment.

The impact af HYV's however, vary with the use
levels ot complementary inputs like manures,
fertilizers, pesticides and water. Thus, these Iinputs

have a favourable impact on labour demand which can be
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two pronged (b) By the extra amount of labour reqguired
in the application of these inputs and (ii} indirectly,
through an increase in output. Among the complementary
1nputs  farm  vard manure would use more labour than
Chemical fertilizers, considering the time spent on
preparation, transpartation and spreading. Perhaps this
may be the reason for the hypothesis that chemical
fertilizers use less labour than manures, thus raising a
fundamental guestion whether chemical +fertilizers and
organic manures are substitutesl.

The above mentioned inputs exerting influence
mainly an the level of gutput have a high degree of
camplementarity among themselves. Further these inputs
when treated in isoiation may not show the expected
assaciation with labour use (for instance, HYV seeds may
display greater efficiency when used alongwith
fertilizers and manures than otherwise). Theretore,
these inputs - seeds, manures, fertilizers and
pesticides - need be paooled {as the ‘value of material

inputs’) to capture their combined effect on labour use.

1+ manures, fertilizers and pesticides are

complementary in some respects to HYV seeds then the

1. In this regard a technical report suggest that, “"the
non-application of organic manure, in the face of
continuous application aof chemical fertilizers would
fail to build up 9good soil physical properties and
reduce the efficiency of fertilizers®. (National
Commissian on Agriculture, p.%0, Part-X, 1276).

3% {S EC LIBRARY BANGALORE



response of seeds to fertilizers depends to a large
extent on water availability, natural precipitation and
irrigation. It may be hypathesised that inm regions with
sufficient rainfall, the new technolagy, especially HYV
seeds, might operate as well without resorting to
artificial irrigation. Further irrigation in itself is
considered both as a factor and as an operation. As a
factor it might lead to shifts in cropping pattern such
as fram less labour intensive crops to more intensive
ones, apart from increasing the cropping intensity. As
an operation it may need extra hands for requlating
water, preparing channel bunds, and so an. Further,
water as an input not only serves the biolaogical process
of crop husbandry, but alsc the physical preparation
of the s0il. However, an the guestion of labour
absorption due to irrigatiaon, the techniques adopted
will largely influence labour use, which in turn is more

specific to the sources af irrigation.

The impact of the sources or the technigue of
irrigation on labour usage is usually highlighted by
comparisons. fFor example, 1¥f open well or tubewell
irrigation is compared with caral then the former seems
to be labour augmenting (Agarwal, {983). On the other
hand if it 1is compared with persian wheel then the
results indicate that well or tubewell to be labagur
displacing (Billings and Singh 1971). What we are

pointing out is that, while irrigation leads to
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additional labour use in activities connected directly
with Crop production, its level ar magnitude of
influence depends largely on the source and technigue of
irrigation. This distinction dictates the relative
merits of each source or technique as far as labour use
1s cancerned as well as the overall impact of irrigation
itsel+f. A fuller or proper understanding of this
distinctiaon has wide ranging implications in comparisans
ot additional labaour use for irrigation, either across

Crops oOr varying farm units (size groups).

Cropping pattern in any given regiaon is largely
determined by the climatic and related factors apart
trom physical factors like s0il texture, soil depth and
SO an. The one factor which is common ta cropping
pattern and cropping intensity, is water availability,
since given the crapping pattern thae intensity to a
large extent depends an irrigation facility and the crop
mix adopted. While crop mix and cropping intensity are
again crnditianed by water availability, the
productivity is largely a result of a host of inputs and
their combinatiaons apart from technological innovatiaons
like high yielding varieties. Since water availability
is the common factor and irriqgation being largely area
specific, any analysis considering irrigated and
unirrigated craps separately by homogeneous agra-
climatic zones will bring out explicitly _the relative

impact of the various factors on labour demand.
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2.2.4 Technological Factars

Agricultural mechanisation, in general, has been
a contraoversial area with regard to its impact on human
labaur utilisatian. India, has witnessed a rapid pace
in mechanisation which can be distinctly noted from the
"areen revolution"” oanward. However, its spread and
intensity in usage has been confined to some areas like
Punjab. It may be mentiaoned that by mechanisation we
reter to the usage af tractors, pumpsets and threshers.
Considering +first the case of tractars, though it can
technically be wused in all operations within a crap
cvycle, presently its use is largely confiﬁed to certain
uperations such as ploughing and to an extent in sowing
and threshing. Such a restricted usage may primarily be
due to two reasons.
(a) In a labour abundant economy the scarcity of
labourers during the peak sesasons warrant a substitute
energy source.
(b) A farmer with his land divided into many scattered
plots may find bullock iabour alone inadequate for
timely cultivation of all the plots, theretfore may need

to use tractor along with bullocks.

Therefore, to see the impact of tractors on the use of
human labour, tractor-using farms need be considered as
aopposed to tractor-owned farms. This differentiation is
necessary because the flexibility af the machine is such

that, it need not necessarily be owned but can be
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custom-hired even +for a single operation (See for a
detailed discussion, Agarwal, 1983). When such hiring-in
occurs 1t is only logical to anticipate animal energy to
be wused in conjunction with tractors. The existing
evidence (Sarkar and Prahladachar, 1986 Kahlon and
Gill, 19675 Rudra, 19715 Yudelman, Butler and Banerji,
19743 Clayton, 1973; Abercrombie, 1973; Barker et al
19733 Gatsch Kumar, Mathan and Singh, 19813 Agarwal,
1983) suggest that tractor usage leads to displacement
of human labour. However, certain other studies argue
that i+ tractor is used only in the peak seasons, then
the rise in the scale of operativbns through increased
cropping aIntensity and vield may make possible a net
increase in farm emplayment {(Rao, 1972}. Between these
two sets of studies some evidence suggest that tractors
neither displace nor lead to an increase in labour
demand (Dawilaty, 19715 Singh and Billings, 19715 Chawla,
Gill and Singh, 19725 Kahlon and Grewal, 19724
Vashista, 1973), These controversial findings can best
be summed up in the words of Binswanger (1978) "the use
at tractor is associated neither with an increase nor a
decrease in per hectare labour use thaough evidence may

slightly favour a decreasing effect."”

If one grants that machines in general and
tractors in particular tend to displce human labour,
then the vital question that arises is, to what extent

mechanisation enhances private profitability? and at an
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extremne, assuming it does, then how desirable
mechanisation is? This also transcends to social
profitability especially in the agricultural sector
which has a large warkfarce depending on it. On the
other hand, considering the fact that tractors are being
used only in certain aperations and cailing it as
"selective wmechanisatian® strategy the abave question
gets modified to attain the twin objectives:

(a) to avoid displacement of abundant cheap labour and

{b) to achieve an output increase and crapping

intensity, thereby enhancing the use of human labour.

These prapositions boil down to the observation
that, while the displacement by tractors might be a
direct effect, the labour augmenting effect will
essentially be an indirect aone. This may be, because
tractorisation might help to complete any given
operation faster than the traditional energy sources,
Thus it leaves an extra margin of time for the farmer to
accommodate an extra craop thereby evenly spreading the

demand for labour thraughout the vyear.

Unlike tractors,threshers are unique in the sense
that it is an unambigous case of 'laboursque’ technique
due to its limited land augmenting potential (Booth and
Sundrum, 19384). Available evidences in this regard

pertaining ta Indian agriculture show no disagreement
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reqarding the labour displacement effect of threshers
(Kahlon and Giil, 19575 Billings and Singh, 1971j Rao,
1975) . The effect of threshers on the caomposition of
labour 1is brougnt out in Agarwal’s study (1983), on
Punjab, which states that mechanical threshers displaces
mainly casual labour an small holdings and family and

permanent labour on large holdings.

2.2.9 Institutional Factors

A major institutional factor that 1is generally
stressed as far as labour use is cancerned is the size
o+ holding. It is widely held that the size of holding
and total labour used per unit of land is inversely
related (Rao, 1972§ Bhardwaj, 19745 Parameshwara, 1983),
Amonq the many explanations put forward for this inverse
relationship, quality of land, irrigational levels,
cropping pattern, cropping intensity, cheap family
labour, are brought out to be significant. Haowever,
certain studies (Rani, 1971 Rudra and 3Sen, 1980}
disagree with such a relationship and warn against
treating farm size as the anly significant parameter

influencing labour usage.

The main reason far this line of argument stems
from the observation that employment depends on factors
such as irrigated area across size classes and the
availability of complementary inputs. One fact that

emerges from the various studies an the
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interrelationship between farmsize and labour use levels
is that it does vary across regions and within a given
region it is guided by the use levels of other inputs.
Thus, labour use level is not a static conncept but a
dynamic condition which changes with the other input use
levels and regians. In this context it is pointed out
that, size <classes in terms of physical area, across
zones are not camparable because of the reasons stated
above. A limitation that is pointed ocut in this context
is the use of a uniform size class in terms of operated
area which may not be really comparable because of the
quality differences of the 1land either natural or
created. This difficulty is more so while comparing size

Jraups acrass different regions.

Anather factar considered to influence labour use
is the ’'wage rate’. However, ‘'wage rate’ plays a
negliqible role under conditions where labour market is
imperfect. Under these circumstances it is likely that
tarmers are quided by the outlay they decide to spend
while employing additional labour. This decision 1is
more or less similar to those governing the use of other

inputs, namely, seeds, fertilizers, tractor and so on.

2.3.1 Issues Pertaining to the Present Analysis

The preceding discussian indicates the various

$actors associated with labour demand specifically in

42



crap production. Often, the magnitude and direction of
the impact of the specified factaors an labour use, vary
across regions and size classes. Even within a region
the variations in the use of inputs, particularly human
labour, is a product of inter-tarm, craps and -
operatianal differences. Some of the impartant
propositiaons arising from the above discussiaon may be
summed up as follows! (a) the adaoption of new technolagy
especially HYV seeds, water and fertilizer results in
augmenting labour demand, (b) given the flexibility in
the use of technigues like tractors arnd threahers (which
can also be hired) an analysis considering the use
levels assumes importance in bringing out the impact of
machine labour on human labour and (c) wages paid
rather than wage rate influence labour usage in crop

productian.

2.3.2 Farm-level Analysis

The +firet etage takes farm as the unit aof
analysis thereby considering all the crops the
individual farmer have grown. The purpose of this
analysis is largely to serve as a complementary exercise
for the crop and operation level analyses (discussed
subsequently) and is carried out at an aggregate level.
An analysis of this nature assumes significance since,
as stated earlier, certain factors like crop mix,

cropping intensity, credit tacilities, tenancy
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practices, agro-climatic conditions, exert influence an
the farming system as a whole. These factors give raise
to the observable differences between farms and across
regions which can be captured at a macro-level. Further,
the intra-farm differences to a large extent play a
significant role in labour absorptian. In order ta
probe the labour use differentials and to analyse the
factors that influence it, farm-level analysis has been

carried out at three stages: (a) for the state of

Tamilnadu as a whole i.e., ali the zanes poonled
together, (b) across each agro-climatic zone and (c) by
variaus size groups representing the land haolding

differences.

2.3.3 Crop-level Analysis

It may well be recaognised that certain crops lend
themselves more readily to some inputs either due to
the relative importance of the crop in certain areas
(staple 4004 crop) aor the technalogical advancement like
HYV seeds etc. Further, it is held that the i1important
crap of the area sets the pattern of labour use, like
rice cultivation in Tamilnadu {(Mencher, 1978). Between
crops the level of irrigation and inputs wusage differ
very widely primarily due to operational differences.
On the other hand, farm level analysis (where all crops
are taken into account) only brings out the
interrelationship between labour use level and the

4{actors associated with crop production. Since the
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labour use leve! vary between crops, a crop level
analysis would make explict the crops that hold the key
for enhanced labaur usage. And in the crop specific
analysis gQutput can also be measured in guantity terms.
Further,to capture the influences of agro-climatic
conditions and resource endowments of farmers, the crop

specific analysis is further disaggregated by zones and

size groups.

2.3.4 Operation-wise Analysis

A next step in the analysis is ‘operation wise’
disagqregatian. It is nat just the identification of
craops that lend to manipulations in the labour use
levels, but within a crop, the operations that lend tao
such manipulations need to be identified. It can be
recollected fraom the theoretical discussion that certain
techniques like tractors can be wused in multiple
operatians within a crap cycle, and certain others like
pumpsets are operation-specific. Further, depending upan
the operational requirements and factor endowments,a
farmer might employ a combination of technigues like
tractaors and bullocks for a given operatian say
ploughing. It is essentially due to these
characteristics the analysis classifies each operation
by exclusive machine using farms, animal wusing farms,
and farms that have a combination of machines and

animals, in aorder to capture the relative impact of
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technigues on human tabour utilisatiaon. Given the
controversy that surrounds the impact of mechanisatian,
not aonly this type of analysis is imperative but is also
necessary to answer guestions relating to the impact aof

selective or partial mechanisatian in agriculture.

2.3.3 Estimates of Labgur Surplus in Agriculture

Apart from being influenced by the complementary

inputs (like seeds, fertilizers and so on), labour use

in agriculture is also a function of labour
availability. This is so because all the regions may
not be wuniformaliy endowed with this factor (human
labour). Thus, labour available ta perfarm specific
agricultural operations also influence its use level.
Therefore, a need arises to consider the relative
supply-demand position of agricultural warkfaorce.

Incidentally such an analysis will also help in bringing
out labour surplus, if it exists by regiaons. The object
of measuring surplus labour in the present study has two
purposes: Firstly, to serve as a complementary excercise
to the analvyses of determinants of labour demand in
agriculture and secaondly, to verify the implicitly or
explicitly stated assumption of “unlimited supply of
labour in agriculture® particularly in an agrarian

eCOonoOmy.

The analysis on labour surplus is a praoduct of

estimates regarding the relative supply-demand position
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ot labour in agriculture. While the demand for labour
ln  crop production is conditioned by factaors discussed
in the previous sections, the availability of labour is
a function of the status of warkers and/or the type oOf
wark preferred, In the context of agricultural
waorkforce, status of workers refers to cultivataors and
agricultural labourers. Types of work, on the other hand
takes inta account labour used in craop production,
animal husbandry and farm related work such as,
transporting the produce, time spent on purchase of
inputs, and repair and maintenance of implements and
machines. It is apparent that tending cattle and farm
related work form an integral part of <+arm household
activities, Therefore, it is ihtended to consider the
time disposition of agricultural workfarce while
estimating labour surplus for each zane and the state of
Tamil Nadu. This estimate 1is presented with the
background of socio-ecunomic features of each zone to
qet a halistic view of factars affecting empliayment of

labour in agriculture,
2.4.1 Data Base

To identify the factors and the extent of their
influence on the demand faor labour at various stages in
crop production the study requires farm level data with
detailed information at a disaggregated level. Such
data were available in the caost of cultivation surveys

conducted by the Central Ministry of Foaod and
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Agriculture, Government of India for different regions
cf the State of Tamil Nadu. This scheme was initiated
ln 1970 in four States and later in 1971-72 extended to
17 States including Tamil Nadu. For Tamil Nadu this
scheme is being administered through the Department of
Agricultural Economics, Tamil Nadu Agricultural

University, Coimbatore.

Under the methodology of this data base, the
state has been divided into six hamogeneous zones an the
basis of cropping pattern, so0il types, rain fall,
irrigation, etc., (The zonal division of the state is
presented in Table 2.1). The design of the scheme is a
three-stage random sampling with talukas as the tirst-
stage, villages/cluster of villages as the secand, and
farm holdings =z2s the third and ultimate stage units.
The total number of primary stage units (talukas) to be
selected for the survey are decided after taking into
consideration the need for arriving at the
cost estimates with reasonable precision and the size of
the concerned state. Then the number of primary
sampling wunits are allocated to different zZones in
proportion tao the total area under the principal crop.
Principal crop selected far the reference year shall be
that crop whose area under cultivation was the highest
in proportion to net sown area in the immediate

precesding vear.
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Table 2.1 Zone-wise classification of
districts, Tamil Nadu

il I T T T p— - -
- - P —— e —

Zones Name of the Districts

T Chingleput

I1 | North Arcof, South Arcot

III Thanjavur

v Madurai, Tiruchirapally,
Fudukottai

A Tirunelvelli, Ramanathapuram,

Kanvakumanri

Vi Coimbatore,Salem,Perivyar,
Dharmapuri

——— A R IR R R S e o e R e e AR L e i e A M P ke e oy iy b A o

Within each taluka, the villages/cluster of
villages are also selected with probability proportional
to the total area wunder the principal crop with
replacement. In each selected taluka, atter selecting
ane nucleus village with varying probability as in the
case of taluka, a cluster of three villages is farmed by
selecting a village to the south of the nucleus village
and another to the West. Finally, in each cluster, a
list of all the operational holdings is prepared in an
ascending order of their size and are grouped into five
size classes, such that the total operated area in each
size class is equal. In eacth size class two holdings are
selected by simple random sampling without replacement.
In case, in any village, a particular size-class does
not contain even two holdings, mare haoldings are

selected from the adjacent size class to make up the

deficit,
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Cost accounting method is adopted for collecting
the +field data and is carried out by a full time
qualified investigator residing in the sample villages

on the basis of daily observations and contact with

selected cultivators.

The sample size caovered under this scheme in
Tamilnadu state is 400 households distributed equally
among 40 talukas containing 120 villages in six agro-
climatic zones ( Details are presented in Appendix Table
2.1). Plot-wise data are collected for all the crop
varieties and seasons (Rabi, Kharif and Summer) and are
Quite comprehensive with detailed information on inputs
and outputs across farms. It should be noted that, in
our sample the level ot use of ‘child labour’ and
'permanent’ ar ’'attached farm servants’ are found to be
very low. Hernce they are combined with other categories
of labour. While 'attached servants’ was clubbed with
hired labour, *'child 1tabour’ was included under male
labour using wage proportions of hired male as a
conversion factar.

Judging from the sampling procedure, the data are
found to be a representative one. The data used in the
present analysis pertain to two normal years i.e., 1979-
80 and 1981-82. It would have been more helpful had we
obtained the data till the mid eighties, but permission

$rom the Ministry of Agriculture could be obtained only

for these two years.
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Apart fram Cost of Cultivation Data, the required
information is obtained from the annual Season and Crop
Reports of Tamilnadu. Data on area under high vielding

varieties (HYY) are obtained from the Directorate of

Agriculture, Government of Tamilnadu. Distribution of
workers by occupations - cultivators and agricultural
labourers - in the state and the districts are obtained

from the Decinnial Population Census of India.

2.4.2 Limitations of the Cost of Cultivation Data

1. Details regarding the horse power of machines are
not uniformly reported. In the absence of these details
the hours of machine-used at best provides anly a crude

index of the energy power used across aperations.

2. The peripherals of the machinery ar implements
used, like seed-dril]ll and so on, are naot clearly spelt
out in the schedules. Thus in the absence of informatian
on complementary implements used alang with tractor, the
impact of the machine on human labour use is constrained

to that extent.

3) By the methadology of the surveys, the sample

hauseholds da not remain the same in the successive

years. This is because when the area under the
principal crop varies the talukas also change
subsequently over time. In such cases, pooling af two

years data in order to elicit the impact of technigues
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peses a problem. For example, in the operation-wise
analysis when the farms are classified accoerding to
techniques (like, tractors, bullocks and so on), such a
classification might give a distorted picture since one
househald might be using a given techniqgue whilé the
other might not,

4. The data regarding irrigation charges in some
cases is givén separately and in same others, it is
assumed to be included under land revenue and cess. Thus
the reported irrigatian charges are not af much help in
drawing meaningful conclusians regarding the use levels

of irrigation.

Summing up, this chapter made it clear the
possible relationships of various factors aon human
labour use 1in agriculture. Given the fact that
agricultural labour farce (supply of labour) is not
alterable, an increase in labour use in agriculture can
be brought about by manipulating the demand side
tactors, such as complementary inputs. Under ideal
circumstances, wage rate would have acted as an
equiliser ensuring supply-demand equilibrium of rural
labour market. Under conditions of unequal distribution
of human labour as a factor across regions, together
Wwith the differences in labour requirements of various
crops and the seasonal nature of agricultural operations
lead to the failure of the effective functioning of wage

rate. Under these circumstances, one could attempt to
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bring about additional labour use in agriculture through

labour using technologies.

In view of the above discussion, certain +factors
like, irrigation, HYV seeds, material inputs and so  on
are hypothesised to augment labour. On the other hand,
machine inputs like tractars, threshers etc., might have
a tendency to save labour in the aoperations where they
are used. Further, the impact of these factors aon
labour wuse are envisaged to differ with the influences
of agro-climatic conditions and factor endowment
differentials of the farmers. Apart fraom the climatic
and resource endowments, individual crops and operations
within a crop cycle viz., ploughing, sowing etc., will
also account for the differentials in labour demand on
crop production. Essentially due to the complexities in
isolating the influences of various factors on labour
use, this chapter arqued a case +for a disaggregated

analysis.

A disaggregated analysis thus would help in
bringing out the impact of various factars on labour use
clearly. Towards this objective, it is indicated that
the analysis can be carried out at the farm level, crap
level and at the individual operatiaon level. For each
level of analysis the thearetical framework alsao
emphasised a further disaggregation by agro-climatic
Zones and size graoups. While the zonal analysis will

help in bringing cut the influences of agro-climatic
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conditions, a size group wise analysis will throw light
on the differential impact of resource endowments of
farmers on labour demand in crop production. Besides tao
get a holistic view on the labour use patterns, an
estimate with supply of and the demand for labour in
agriculture by various regions aof the state is also
regquired. Such an estimate apart from conveying the
relative supply-demand position of labour will also

bring out the magnitude of labour surplus in each zone.

At the individual aoperations stage, vyet another
factor that influences labour use is teﬁhnuiques used
(like tractors, bullocks, etc). In order to understand
the impact of these factors a case for considering farms
according to the saurce of energy input is pointed out.
Thus, for each operation a classification by exclusive
bul lock using farm, exclusive machine using farm
(tractar, thresher and pumpsets) and +arms that use
human labour alone will throw light on the labour wusing

or labour saving capacities of each of these techniques.

Keeping in view, the above points, the
determinants of labour utilisation in agriculture are
brought out at a disaggregated level. The methodalogy
adopted to are discussed in the respective chapters. The

tollowing chapter takes up the farm level analysis.
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Appendix Table 2.1
Sampie Talukas by Zanes and Districts of Tamil Nadu
Cost of Cultivation Surveys

(1979-80)
Taluka District
Zone 1
Sriperumpudur Chingleput
Kancheepuram Chingleput
Zone 11
FPolur-1, I1 and 111 North Arcot
Tiruvannamalai North Arcot
Virudhachalam South Arcot
Cheyyar South Arcot
Kallakuruchi Soguth Arcot
Zone I11
Kumbakonam : Thanjavur
Papanasam Thanjavur
Zane 1V
Uthamapalayam-1 and I1I Madurai
Palani-1I and II Madurai
Nilakottai Madurai
Dindugal-1I and II Madurai
Melur Madurai
Lalgudi Tiruchirapalli
Perambulur-1I and 11 Tiruchirapalli
Musiri Tiruchirapalli
Zane V
Tenkasi Tirunelveli
Tirunelveli Tirunelveli
Srivilliputhur Ramanathapuram
Zane VI
Dharmapuri-1 and 11 Dharmapuri
Dharapuram Coimbatore
Palladam-1I and 11 Coimbatore
Pollachi- I, II and III Coimbatore
Avinashi Coimbatore
Coimbatore Coimbatare
Tiruchengode-1 and 11 Salem
Namakal Saiem
Sankari Salem
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Zone 1
Kancheepuram
. €hingleput

Zone 11
Tiruvannamalai
Arkonam

Folur
Vaniambadi
Tindivanam
Villupuram
Virudhachalam
Ulundurpet

Zone 111
Thanjavur
Orthanadu
Mannargudi
Mayuram
Kumbakonam

Zane 1V

Melur
Usilampatty
Madurail North
Dindugal
Manapparai
Tiruchirapalli
Pudukottai

Zane V
Tirunelveli
Tenkasi
Thiruppatur
Rajapalayam
Aruppukottai

Zone VI
Pollachi-1 and
Udumalpet
Coimbatore
Erode-1 and II
Sathyamangalam
Sankari
Namakal

Salem

Palacodu
Dharmapuri
Krishnaqgiri

Appendix Table 2.1 (contd.)
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(1981-82)

Chingleput
Chingleput

Narth Arcat
North Arcot
North Arcot
North Arcot
South Arcot
South Arcot
South Arcot
South Arcat

Thanjavur
Thanjavur
Thanjavur
Thanjavur
Thanjavur

Madurai
Madurai
Madurai
Madurai
Tiruchirapalli
Tiruchirapalll
Pudukottai

Tirunelveli
Tirunelveli
Ramanathapuram
Ramanathapuram
Ramanathapuram

Coimbatore
Coimbatore
Coimbatore
Periyar
Perivar
Salem
Salem
Salemn
Dharmapuri
Dharmapuri
Dharmapuri



CHAPTER 111

FARM LEVEL ANALYSIS

3.1.1 Introduction

In this Chapter, we present an analysis of the

factors associated with labour use at the farm level.
First, the analysis pertaining to the state level
aggregate data is presented. This is followed by an

analysis by zones and by size groups.

Irrigation being one of the prime movers of
intensive use of ilabour, to capture its effect, the
analysis is also carried out separately for irrigated
and wunirrigated crops. A crop wise breakup based on
irrigation status has a limitation, in that, it will not
give a total picture for the farm as such. Allocation
of labour and other inputs for a crop wauld depend upon
the total crop enterprise of the farm rather than on a
single crap/ar irrigation status. But, such a
disaggregate analysis, would distinguish the impact of
the various factors an labour use between irrigated and

unirrigated crops.

While doing this in what follaows we present the
method aof analysis faor methodology adopted in the
analysis) and the variables chosen a prioci to explain
the variations in the level of labour input {in crop
production. In section 3.2 we present the aggregate

analysis for the state as a whole. While this would give

. . %8



a total picture for all the farms and Erops at a more
aggregated level, the analysis presented in section 3.3
attempts to distinguish the impact of the various
factors on labour use levels under irrigated and
unirrigated conditions. In section 3.4 the discussion
concentrates on the relative impact aof various factors

on labour use keeping the identity of the zones.

The factor endowment differential of the farmers
with respect to the demand for labour is analysed in
section 3.5. The size of holding 1is considered to
represent the factor endowments of the farms. Section
3.8 summarises the farm level analysis carried oaut in

thig chapter.
3.1.2 Method of Analysis

The analysis is based an the cost of cultivation
survey data for the two years 1979-80 and 1981-82. The
number of farm households covered in each vyear of the
survey 1is 400. These are distributed equally among 40
clusters of villages in the six agro-climatically
homogeneous zones of the state. In each cluster of
villages 10 farms are selected representing two farms in
each aof the five size groups. Faor purposes of the
present analysis the average values of two farms in each
size qgroup 1is taken. This averging, it was thought,
would reduce variation in the variables and increase the

consistency of the estimates. However, this procedure
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resulted in the reduction of the total sample size by
half. Also, the analysis was carried out pooling the
data for the two years, 1979-80 and 1981-82. This
pooling of the two years data was also necessitated by
the small number of observations at the zonal or size
group wise analysis, which was not amenable for any

rigourous statistical analvysis.

The independent variables (or factors) that have
been initially identified as possible determinants of
the human labour use levels are !

1) Size of holding (s2) ! The size of the aperated
area or cultivated area includes area leased-in

and excludes area leased-out.

2) Value o0f material inputs used per hectare (MTL):
This variable includes value of seeds, money spent

an manures, fertilizers, and pesticides.

3) Cropping intensity (CI): The ratio (expressed in
percentaqes) o0of gross cropped area to net sown
area i1s taken as cropping intensity for each farm.
For lang duration crops, such as sugarcane and

banana, the area has been counted twice.

q) Value of output per hectare {(V0O):! This includes

the value of main product as well as by praoduct.

3) Money spent an tractor use per hectare (TW) .

Though the information on the number of hours for

60



which machines were used was available, money
spent aon tractors was used. This was resorted to
because of the absence of details of the
horsepaower of the tractors and the type af
peripheralé used. Money spent on hired tractbr use
(per hour) was used to impute the value for owned
tractor use. The limitations of imputing values
this way is recognised. But in the absence of the
required details, this was the best available

alternative one could attempt.

&) Bullock pair hours used per hectare (BL): The
actual use of animal power for crop production, in

each 4+arm is taken.

7) Pumpsets used per hectare (PSH) : Pumpsets haurs
used ta irrigate crops is used for the analysis.
Pumpsets include tube-well, electric motar and oil

enqgines.

8) Wages paid to human labour per hectare (WPH) <
This variable (expressed in Rs. terms) takes into

account wages paid to human labour.

After considering the results of linear and log-
linear models, double-lpg linear regression function is
retained to estimate labour demand functions. Equations
with better results and statistically significant
caoefficients of determination are analysed. Further, the

advantage of employing double-log9 model is that the
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slope coefficient bi’s gives directly the elasticity of
Y with respect to X, that is, the percentage change in Y

for a given percentage change in X (Gujarati,1979,p.54).

While employing regression models, due to the

existence of a high inter-relationship between the

independent variables either becauvse of their
complementary or substitutable nature, often ane
encounters the problem of multicollinearity. For
instance, irrigation and fertilizers are mostly

complementary in nature, and factors like machine power
which may substitute bullock 1labour exhibit high
relationship among themselves. Generally, some of the
independent ar explanatory variables which are
significantly inter-correlated are dropped.

However ,dropping of variables might lead to misleading

results (Vaidyanathan, 1978). This is so because, the
coefficients of the retained variables naot only
represent its own influence but carries with it a
portiaon of the dropped variable’s influence. Therefore,

the importance of any variable and its theoretical
validity needs to be considered while deciding to drop
or to retain the same in the model (Vaidyanathan, 19783
Venkataramanan, 1986). Statistically, when the simple
corra@lation coefficient of two independent variables |is
greater than the value of multiple ‘R’, then one of the
two correlated variables has to be draopped (Klein, 1962,

pp.44 and 101). Further, *as long as the multi
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collinearity between the two variables is not too severe
to vitiate the results by affecting the signs of other
coefficients, no great cautian need be exercised in this

regard" (Reddy, 1986, pp. 100-101).

In the present study, variables are eliminated if
the simple correlation coefficient is higher than the
muitiple 'R’ and/or, if the variable in question has
lead to changes in the signs of ather coefficients.
However, variables have been retained if they are
theoretically impartant, subject to the conditiaon that

other coefficients’ sign do not change,

3.2.1 State level analysis

Table 3.1 presents the regression results relating
total, hired and family labour to other determining
variables, O+ the explanatory variables incorporated,
value of material inputs, bullock labour, pumpsets and
value of output display consistently positive and
slgnificant association with all the three dependent
variables. On the aother hand, money spent on tractors,
though consistent in its inverse relationship in the
three labour demand functions, the coefficients, are
significant only {in the case of total and hired labour.
The variable, cropping intensity is inconsistent both in
terms of sign and significance in the labour demand

functions. While the coefficient associated with this
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variable is significant in the case of total and family
labour, the sign is negative in the case of the former
and positive with the latter. 1In the hired labour
function, though cropping intensity has a positive sign,

the coefficient is not significant.

The chosen variables, explain 76 per cent, 41 per
cent and 36 per cent of the variatians in the total,
hired and family labour egquations respectively. The
variables, bullock labour and material inputs show the
highest emplayment elasticities. The emplaoyment
elasticity coefficients of family, hired and total
labour with respect to bullock labour is 0.546, 0.51! and
0.21 respectively. In other words, a one per cent
increase in bullock use would result in 0.5é per cent,
0.51 per cent and 0.21 per cent increase in family,
hired and total labour respectively. In all three cases
the coefficients are significant at one per cent level.
Impact of bullock labour thus indicates, that |({tsg
influence is straong both aon family and hired labour
categories. The elasticity coefficients, however, reveal
that bullock's positive influence is slightly higher on
family labour. The higher impact on family labour
suggests that bullocks are family possession ang a
complementary relationship exist between human and

animal power.
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Table 3.1 : Regression Coefficients of
Variables relating to total,
family labour for the state of

selected
hired and
Tamil Nadu

(1979-80 and 1981-82)
Variables Total Hired Family
Labour labour LLabour
*X¥* * * %%
Canstant 1,971 2.72 2.464
(4,29) (1.88) {4.43)
SZ 0.043 -- Q.002
(1.118) (3.412)
* *
Cl -0.025 Q.09 Q.230
(-1.872) (Q.450) (1.775)
*% * *%
MTL 0.138 0.20 0.260
(1.981) (1.6460) (2.28)
%% *¥%*
TW -0.019 -0,069 -0.01
(-3.59) (-3.056) (-1.11)
* %% *% ¥ *%%
BL 0.205 0.513 0.36
(5.1402) (4.14) (5.923)
* * *%
P3H 0.0199 0.023 0.027
(1.808) (1.727) (2.00)}
%% ** *
va 0.036 0.028 0.03
(2.98) (2.490) {1.86)
WPH 0.1921 1.4697 --
(Q.730) (0.93}
2
R Q.76 0.413 0.564
N 395 393 3993
F 152.79 38.80 71.32
Note:
1) Figures in parentheses refer to “t" values

2) %¥%, *%, % denote the levels of significance at 1, T
and 10 percent levels respectively.

3) - indicates the variables not included in the

tunction.
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Value of material inputs display a consistent
positive and significant association in all the three
labaour demand functions, As in the case of bullock
labour the coefficients of material inputs is also
higher on family labour (0.26&8) than on hired (0.20) or
total labour (0.14). Thus, it appears that an increase

in employment opportunities can be brought about with an

increased autlay on material inputs.

As the wuse level of any input is guided by the
expected level of output, it would be  in order to
consider the expected level of autput as a factor
influencing the wuse of a particular input, In the
present exercise, however,we are considering the
realized output in the absence of the relevant datqbnd
its association with labour use, Implicitly we are
assuming that, the expected and realized nutputs are the
same The logic in doing this is that, in an expost
analysis, 1t signifies that labour time spent by farmers
(in anticipation of a certain level of product) would be
qoverned by past experiences. Therefore, in an analysis
where labour 1is treated as a causal factor, output
realized may be expected to explain the wvariatiaons (in
labour input used. Given this condition, a positive and
sifgnificant association of human labour with (value of)
output largely confirms the generally held bhypothesis

that increases in productivity directly enhance the use

ot human labour.
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The only variable which consistently displays a
negative association in all the three labour demand
functions is the use level of tractors. The coefficient,
however, i1s not significant in the case of family
labour. A ane per cent increase in the amount spent on
tractor leads to 0.069 per cent and 0.019 per cent
decline in hired and total labour use respectively.
The size of the elasticity coefficient pertaining to

this variable is very small in all the 1labour demand

functions. This phenomenon may partly be due to the
limited wuse of tractors.. More particuiarly, tractor
usage 15 largely confined to certain crops and
operations like ploughing, In the present analysis

where all crops and operations are paoled, it is likely
that the coefficient of tractors has a smaller
explanatary power. While this is examined in some
detail at the individual crop and aoperational levels in
the later chapters, it is indeed significant to nate
that the averall impact of tractors has a negative

inftfluence on human labour use levels.

Distinguishing the various forms ot mechanisation
and their differing impact on human labour, another
variable, namely, pumpsets ( hours used per hectare) is
included in the functian. This variable turns out
consistently with positive and significant association
in all the three labour demand functions. In the total

labour function, a one per cent rise in the wuse of
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pumpsets leads to 0.0199 per cent rise in human labour
usage. As in the case of tractors, pumpsets too display
a very small elasticity coefficient.
3.3.1 Determinants of labour use for irrigated and
unirrigated crops ’
It is widely held that, some aof the inputs
discussed above wunder 'material inputs’ are clasely
associated with levels of irrigation and irrigation in
itself brings about a change in the cropping mix and
intensity. Further, "where irrigation does help to raise
significantly the intensity of cropping one may be
reasonably sure that, apart from increasing output, it
will have the effect of increasing the demand for labour
and evening out to some degree the seasonal fluctuations
in it* (Raj, 1973, p.120). in this context, the preent
analysis attempts to bring ocut the impact of the factors
caoansidered above, seperately with respect to irrigated
craps and unirrigated crops grown by the sample farmers

at the aggregate level of the state.

To capture the effect of irrigation, the present
analysis was carried out separately tar irrigated and
unirrigated crops at the aggregate level of the state.
The varfiable, size of holding, was dropped as it showed
a high correlation with the other independent variables.
Alsa, the contribution of this variable 1in terms of

2
addition to the R was also negligible,.

68



Total labour used in crop production appears to be
largely influenced by cropping intensity, material
inputs, output value and bullock labour in the case of
the irrigated and unirrigated crops (Table 3.2). In the
case of hired labour, material inputs and bullock
labour are the two variables which shaw positive and
significant association with irrigated and unirrigated
crops. Family labour wuse 1is largely influenced by
material inputs, value of output and use o0of bullock
labour. Tractors, on the other hand, display a negative
relatiaonship in all the three labour demand functions
for irrigated and wunirrigated crops. The variable,
pumpsets used shows a positive association with total,
hired and +family labour, and the coefficients are
significant only in the case of total and hired l1abour.
The chosen variables explain, 70 per cent, &7 per cent
and 44 per cent of the variations in total labour, hired
labour and family labour respectively for irrigated
crops. In the case of unirrigated crops, the selected
variables explain respectively, 77 per cent, 79 per cent
and 66 per cent of the variations in total, hired and
family labour.

In the case of irrigated crops, a one per cent
increase in the value aof material inputs, results in
0.38 per cent, 0.58 per cent and 0.48 per cent rise in
the total, hired and family labour reaspectively.
Whereas, in the case of unirrigated crops, a one per

cent increase in material inputs rises, 0.32 per cent of
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Table 3.2!Regression coefficients of selected variables
relating to total, hired and family 1labour for
irrigated and unirrigated crops (1979-80 and

1981-82)
Varia- Irrigated craps Unirrigated crops
bles
Total Hired Family Total Hired Family
labour labour labour labour labour labour
*% % %% %% *x¥% %% *%%
Cons- 2.774 6.097 3.951 i -2.175 1.431  -3.652
tant (8.987) (5.608) (6.49) 1 (-3.184) (4.783) (-4.73)
*H* 3 *
Cl 0.1449 0.063 0.024 t 0.053 0.223 -Q.336
(2.691) (0.522) (0.483) i (1.69) (1.289) (-0.787)
%%% *% k¥ | %% *x% x¥%%
MTL 0.384 0.588 0.481 i 0.321 0.355 1.314
{3.201) (1.984) (3.160) i (4.988) (2.653) (7.362)
* * X% X%X% % _ *x%*
vOo Q.036 0.726 0.495 i 0.134 0.055 0.243
(1.9211) {2.823) (3.53) 1(2.450) (1.240) (2.248)
*%% *%¥ *EX *¥%% *%% *%%
BL 0.151 0.257 0.120 { 0.490 0.476& 1.013
(4.349) (2.667) (2.69) 1(8,.107) (5.159) (8.387)
*¥* ** :
PSH Q.050 0.398 0,028 Po-- - -
(2.388) (2.271%) (1.667) [
*¥ ' *X¥
WPH 0.012 0.303 -- i -0.0595 0.820 --
(1.67) (1.021) i1 (-1.030) (4.751)
*¥% *%* i ** *%
TW -0.053 ~-Q.248 -0.043 i -0.061 -0.030 -0.156
(2.872) (-2.134) (-0.522) 1 (-2.620) {-0.46849) (-2.3359)
2 :
R 0.70 0.67 0.44 ' Q.77 .79 Q.66
N 224 224 224 : 207 207 207
]
F 83.39 71.79 28.76 i 109.73 126.16 81.62
Note ¢
1. Figures in parentheses refer to 't’ values

2. ¥%E%,%%,% denote the levels of significance at 1, 3 and 10
percent levels respectively.

3. -- {ndicates the variables not included in the function.
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total labour, 0.35 per cent of hired labour and 1.31
per cent of family labour. The input use data (Appendix
table 3.1) reveal that the use levels of material inputs
as well as the proportion af hired labour to total
labour are higher for the irrigated crops than for
unirrigated crops. When the regression results and the

input use data are juxtaposed, the following points

emerge,

a) A  higher application of material inputs (as seen
in the input use datal tao the irrigated crops
may partly be attributed to the hypothesis that,
the response of seeds and fertilizers to water is
higher.

b) The combined analysis of irrigated and unirrigated
crops brought put a direct relationship betveen
material inputs and human 1labaour. Given this
relationship, when the total labour input
increases, perhaps it leads to a higher use level
of hired labaur. Thus we find, in the case of
irrigated crops, human labour input, particularly
hired labour component to be higher, Conversely,
in the unirrigated crops, where the total labour
input itself is lower, family labour component in

it, tends to be higher.

Keeping in view the above points, a higher impact of
material inputs on hired and total labour for Iirrigated

crops and an family labour in the case of unirrigated
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craps can be reasoned out. While there exists a strang
positive association between material inputs and human

labour this need not necessarily be confined only to

irrigated crops.

Bullock labour turns out as the next most impartant
variable with respect to human labour usage bath wunder
irrigated and unirrigated conditions. Unlike material
inputs, use of bullock labour consistently shows a
higher influence in the case of unirrigated crops in all
the three labour demand functions, namely, total, hired
and family labour. Thus a ane per cent' increase in
bullock usage for unirrigated crops, leads to 0.49 per
cent, 0.47 per cent and 1,01 per cent rise in the use
af total, hired and family labour respectively. In the
case of irrigated crops, the increase in total, hired
and family labaur for a one per cent increase in bullock
labour i3 in the order of 0.15 per cent, 0.26 per cent
and 0.12 per cent respectively. The elasticity
coefficient of family labour with respect to bullock
labour in unirrigated crops is more than proportionate,
and that the coefficient is statistically significant at
one per cent level. This result supports our earlier
observation that bullocks are a family possession and a
complementary relationship exists between human and

animal power.
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Between irrigated and unirrigated crops the input
use data (Appendix table 3.1) shaw that, bullock labaur
used for wunirrigated crops are higher. While this
could perhaps, partly explain the reason for bullocks to
have a relatively a lower impact on human labour under
irrigated crops, nevertheless raises a fundamental
question as to why bullock usage is relatively lower for
irrigated crops? In this context, Vaidyanathan’'s (1978,
PpP.86-94) analysis on trends in human and animal labour
input, throws certain interesting propositions. In his
analysis 0f cross-sectional variations for three
districts (Ferozepur, Muzzafarnagar an& Coimbatore)
Vaidyanathan brings out, as a consequence of (a) spread
aof irrigation, (b) change in the qguality of irrigation
(c) rise in the yield of major crops and (d) rise in
crapping intensity, there is a fall in the use levels of
human and bullock labour. However, the analysis brings
out that, the fall in the use levels aof bullocks are
more than the ¢all in the human labour. In such areas,
mechanisation tao a large extent may be the cause for

lower usage of bullock labour.

Another variable which shows consistently positive
impact on human labour is the value of output. However,
in terms of the size ot the coefficient this variable
reflect mixed results. The intluence of value ot output
in the case 0f unirrigated crops is higher on total

labour and family labour than on hired labour, whereas,
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in the case of irrigated crops, the influence is more on

hired and family labour than on total labour.

Money spent on tractors again display a cansistent
negqative association' to all the three labour demand
functions under bath irrigated and unirrigated
conditions. The coefficient, however, is naot significant
tor hired labour use for unirrigated crops, and family
labour use for irrigated crops. In the functions where
it is significant, the size of the coefficient is very
small. In terms of the size of the coefficient, the
highest impact is found on hired labour for irrigated
crops. Thus, a one per cent increase in the tractor
wages leads to 0.248 per cent decline in hired 1labour.
Haowever, the coefficient in this case is significant
only at 10 per cent level. As stated earlier, the low
explanatory power of this variable reemphasises that,
for a better understanding of its impact aon human
labour, there is a need to disaggregate the analysis by

crops and the various operations.

Of the other variables used in this functian,
pumpsets show positive and significant association with
total labour and hired labour used. A one per cent
increasa in pumpset hours results in 0.05 per cent and
0.398 per cent increase in total and hired labour
respectively. In both the cases coefficients are

significant at five per cent level.
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3.4.1 Zone-wise analysis

Tamil Nadu has been divided into six agro-
climatically homogeneous zones. These zones differ with
respect to rainfall, cropping pattern, irrigatianal

levels, yield rates and so an.

The differences, it any, in the relative
impaortance of the factors associated with the level of
labour used under differing agro-climatic canditions is
examined in this section. In line with the foregoing
analysis, demand for total, hired and family labour is
examined separately. Far the convenience of
presentation, the results are discussed separately for

the three types of labour demand.
3.4.2 Determinants of total labour demand

Use of material inputs displays a significant and
positive assnciation with total labour use in all the
zones (Table 3.3). In the fifth zone, however, the
caefficient 1is significant only at the 10 per cent
level. The highest impact of material inputs, both 1in
terms of level of significance and size aof coefficients
on total labour is faound in the third and first zones.
Thus, a one per cent increase in the value of material
inputs results in 0.48 per cent and 0.44 per cent rise
in total labour in the third and first Z0nes
respectively. 14 the use level data (Appendix table

3.2) and the regression results are compared, then the
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impact of material inputs on total labour is the highest
in those zones where the usage of material inputs are
also higher. From the use level data, it is also
apparent that in the third and first zones, fertilizer
is a major component in the material inputs., Further, a
higher use level of material inputs in general, and
tertilizers in particular in these zones, may partly be
traced to a higher level of irrigation. Thus the zonal
analysis confirms the earlier results that, (a) material
inputs have a positive assgciation with labgur demand
(b) use levels pf material inputs ﬁay partly be
gaverned by water availability and (c) given a higher
level of irrigation and a higher material inputs use
level, the pasitive impact of material inputs on total
labgur is pronounced.

Use of bullock labour digplays, generally, a
positive and significant influence on the total labour
uged. However, the elasticity of total labour used with
respect to bullock labour vary across zones, these
ranging fraom 0.118 (second zone) to 0.530 (£#ifth zane).
The input wuse data presented in Appendix table 3.2
brings out that wuse of bullock labour 1is closely
associated with the level aof {rrigation as areas with a
low level of irrigatiaon used more of bullock labour per
unit land. Putting tpgether the regression result and
input use data it appears that the elasticity ot total

labour is higher in areas having a higher level of
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Table 3.3:Regression coefficients of selected variables

relating to total labour by zones (1979-80
and 1981-82)

- o - ——— = A —m wm e am = —— . -
T T R e e e e e S e e T W R W W e e e i S W N RS A mA R e R e S MR S = em e

Varia- Zone 1 Zone I1 Zone 111X Zaone 1V Zane V Zone VI
bles

iy g - —— -
L G L SR A e e e e R e R R A N e b N S eE EE E S Em ew e R mm em e e b

XX ¥ *% * %% **% XX¥
Cons- 3.97% 1.848 3.543 1.550 3.666 2.058
tant (4.290) (2.375) (1.977) (2.808) (3.956) (2.465686)
* *% *
s2 -0.512 0.038 0.051 0.201 0.212 ~-Q.037
(-1.920) (0.509) (0.508) (Z2.120) (0.701) (-1.912)
%% *% *
C1 -0.135 0.736 0.053 0.179 0.250 -0.025
(-1.010) (2.958) (2.43) (1.962) (0.8%96) (-1.413)
x*%% *¥ %% *¥ * **
MTL 0.440 0.361 0.482 0.122 0.166 Q0.272
(2.853) (2.597) (2.988) (2.302) (1.739) (2.120)
*% %% %%
vo 0.005 0.017 0.192 0.545 0.535 0.151
(0.7Q9) {1.07Q) (2.186) (4.66) {(S5.041) (1.590)
*% X% * *
TW -0.204 -0.106 -0.159 ~0.096 -0.039 -0.301
(-2.67) (-0.812) (-2.55) (-0.980) (-1.901) (-1.678)
* %% X %% % %% ¥ %% *
BL 0.248 0.188 0.271 0.407 0.5890 0.295
(3.0&67) (2.799) {2.407) (4.060) {2.592) (1.733)
* %% *%% * *%
PSH 0.041 Q.505 0.180 0.141 0.221 -0.020
(3.351) (2.9213) (1.989) (2.211) (1,299) (-0.89)
*¥ * *% *¥%
WPH 0.%70 0.5%40 0.122 -0.495 0.070 0.865
(2.232) (1.293) (0.991) {(~1.950) (2.290) (3.860)
2
R 0.46 0.65 0.48 0.71 0.386 0.82
N 20 75 35 93 40 130
F 2.67 15.32 3.00 26,32 4.94 &48.90
Note

I. Figures in parentheses refer to 't’ values

2. ¥#%,%%,%* denote the levels of significance at i, 35 and
per cent levels.
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bullock labour usage which also have a lower level of
irrigation. This is in line with the significant and
positive association of bullock labour used and human

labour input for unirrigated craops.

In sharp contrast to material inputs and bullock
labaur, i1s the negative influence of money spent oOn
tractors on total labour use. Tractors, though display
a consistent inverse relatianship with tatal labour use
in all the zones, the coefficients are significant only
in four zones, namely, first, third, fifth and sixth
zones. Even in these zones, the size of the coefficients
is very small and the level at which they are
significant 1s very law. However, the impact of tractors
an labour use, when compared with bullocks, canfirm the
widely held hypothesis that,animal labour are labour-

using and tractors are labour-saving by nature.

The other important variable which displays a
positive association with total labour in all the zanes
barring the sixth zone, is pumnpset hours used per
hectare, In the sixth zorne pumpsets show an inverse
relationship to total labour, but the coefficient is not
significant. In the rest of the zones where use of
pumpsets and total labour use are positively related,
the coefficients are significant only in the first four
r -L11 N In the second zone, a one per cent increase in

pumpset usage results in 0.303 per cent increase in
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total labour. The employment elasticity of total labour
with respect to pumpsets though less than proportionate,
the coefficient, however, is statistically significant

at one per cent level.

Among the other independent variables, wvalue of

output shows the expected positive associatian with

total labour in all the zones. The coefficients,
however, are significant only in three zones, namely,
third, tfourth and fifth zones. The variable, cropping

intensity shows positive and statistically significant
associatiaon with total labour in the secohd, third and
fourth zones. In the fifth zone the sign is positive,but
the coeffticient is not significant. In the +irst and
sixth zones this variable displays a negative but
insignificant association. It may, thus be noted here,
in those zones where the coefficients are significant

most of the specified variables have the expected signs.

3.4.3 Determinants of hired labour demand

Table 3.4 presents the regression results relating
hired labour with other independent variables. From the
results {t is apparent that, material inputs, size of
holdings, wages paid to labour, pumpsets and money spent
on tractors emerge as important variables influencing

hired labour demand.

Size of holding displays a positive association

with hired labour in all the zanes, except in the sixth
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zone where the sign is negative and the coefficient is
siqnificant at 10 per cent level. In rest of the zones
though the cCozf+icients are positive, they are
statistically significant only in the first, second Vand
fourth zones.The positive and significant relationship
indicate that as the size of holding increases the use
ot hired labour also goes up. However, in the case of
the si1xth zone, an inverse relatianship suggests that
the demand 4for hired labour may be higher even at

smaller land holdings.

Yet another variable which has a significant and
positive 1mpact on hired labour is wages paid. It is
interesting to note that 1In those zones where the
coeftficient is positive, they are statistically
signifaicant, On the other hand, where the wvariable
reflects a negative impact (in the second and fourth
zones} , the coeftficirents are not significant. As
menticrned earlier, wages paid in the present study is
treated as an input variable,. That is, the outlay on
human labour (s assumed to be primarily guided by the
farmer's decision to spend a certain amount of his
resgurce while employing additional labour. Thus, the
positive association between wages paid and hired labour
supports our earlier observation that farmers’ decisian
to emplay additional! labour {s primarily guided by thetr

abtlity to pay rather than by the prevailing wage rate.
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Table 3.4 : Regression Coefficients of selected variables
relating to Hired labour by zanes (1979-80 and

%%,
percent level

81

%%, % denote the levels of significance at 1,

35 and

1981-82)
Varia- Zane I Zone II Zone I1I Zane IV Zane V Zaone VI
bles
LE *E% *%% *EX *
Cons- (0.631 6,420 2.610 3.687 1.3&4 -0,308
tant (4.402) (&a.703) (3.478) (2.891) (1.734) (-0.208)
*% * %% *
S2 0.352 0.057 0.181 1.028 0.0349 -0.113
(2.221) (1.747) (1.09) (1.991) (0.7261) {(-1.652)
* *¥* *
Cl Q.189 0.190 0.14941 0.040 0.018 -0.029
(1.972) (2.136) (1.891) (Q0.532) (0.112) (-1.483)
* %% *K%% *E% * * *%%
MTL g.423 0.329 0.226 Q.148 0.264 Q.409
(4.545) (2.792) (2.882) (1.942} (1.795) (3.113)
*x% %% ¥
Vo Q.201 -0.0014 0.159 0.743 0.139 Q.613
(0.179) (-0.737) 13.812) {(3.641) {0.887) (2.338)
% x% * *¥
TW -0.020 -0.781 -0.084 -0.356 0.194 -0.098
(-0.138) (~2.250) {-2.122) {(-1.8483) (1.122) (-2.218)
%% ¥* %% **%
BL 0.039% ~0.089 0.168 1.024 0.588 0.597
(0.447) (-1.076) (1.478) (2.699]) (5.8837) (3.788)
¥ ¥ *¥* * *%
PSH 0.945 0.047 0.242 0.0892 0.424 -0.009
(3.360) (2.296) (1.726) (L.126) (2.193) (-0.373)
* *¥ *¥* *%¥
WPH 0.395 ~0.238 a.247 -0.124 G.446 Q.292
(1,998) (-1.218) (2.112) (-0.712) {(3.731) (2.839)
2
R 0.64 0.65 0.47 Q.49 Q.57 0.83
N 20 75 33 95 40 130
F 2.446 15.32 2.88 10.33 5.14 73.85
Note ¢
1. Figures in parentheses refer to 't’ values
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The variables, pumpsets and tractors show similar
relationship to hired labour as in the case of total
labour. Pumpsets bring out a positive impact on hired
labour wuse in the first five zones, and display a
negative and insignificant coefficient in the sixth.
zone. The positive coefficients are significant in all
the 20nes barring the fourth. Tractors on the other
hand, show negative and significant relationship with
hired labour 1in the second, third, fourth and sixth
zanes. In the other twa zones the caefficients are not
statistically significant. Thus, the positive
association of pumpsets and inverse relationship of
tractors with hired labour only reemphasise the earlier
aoabservation that tractaors displace, and pumpsets augment
human labour in general and hired labour in particular.
The positive impact of pumpsets on hired labour in all
the zones is particularly striking since given the
vartations in the sources of irrigation acraoss the zones
it was expected that, the impact of pumpsets will be
skewed., However, pumpset users in Tamil Nadu cut across
such speciticity and pumpsets are very widely used in

1

Tamil Nadu agriculture. Given the positive ass-

octation between pumpsets and human labour, perhaps

- o e o mm o Em ww e N R e e e o e A e P WP

1. For agriculture, Tamil Nadu has the highest number
of irrigation pumpsets in the country. It
accounts for over 21 percent of the total pumpsets
and rank the highest among the states. (CMIE,
District level data for key economic dindicators

pwith over 6Q maps, May, 1982, pp.3.7-2 (pertaining
to the period ending March 31, 1981)
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due to wider usage of pumpsets in all the zones, oOne

comes across a significant association.

The impact of bullock jabour on hired labour
though positive in all the zones (except in the se;und
zone), the coefficients turn statistically significant
only in the fourth, fifth and sixth zones. In these
zones not only bullock labour usage is higher but also
the proportion aof unirrigated area (Appendix Table 3.2},
The result corroborates our earlier observation that
the influence of bullock labour on human labour is
stronger in the wunirrigated areas. A ane percent
increase in bullock labour usage in the fourth,fifth and
sixth zones results in 1.024 per cent, 0.3988 per cent
and 0.35397 per cent rise in hired labour respectively and
the coetficients are statistically significant at one

percent level,

The other variable, material inputs, displays a
statistically significant and positive association with
hired labour in all the zones. This result again
sugqgest that, increased emplayment oppartunity is
closely associated with a higher outlay on material

inputs,
3.4.4 Deteraminants of family labour demand

Results of the regression are presented in Table
3.958. Cropping intensity shows a positive association

with family labour demand in the first, second, third,
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fourth and fifth zones. In terms of the size o+ the
coefficient and level of significance the strongest
influence of this variable on family labour is in the
second and +fourth 2ones. A one per cent increase in
cropping intensity results in 0.834 per cent and 0.346
per cent rise in the family labour usage in the second
and fourth zones respectively. Cropping intensity as
used in the present analysis signifies the difference
between physical area and the effective area. Thus the
reiationship brought out might largely be due tao the
following reasan. In a cross-sectional analysis,
certain 2zones might gshow higher impacf of cropping
intensity on human labour use due to crop rotation
practices,. That is, if the following or the preceding
crops have different levels of labour use per unit of
land. In this case, the variable cropping intensity may
also serve as a proxy for crop pattern. Given this
condition then the two zones under consideration have
largely unirrigated areas., Thus it is plausible that the
monsoon crops chosen in these areas might be more
labour-intensive than others. This conclusion again
leads us to the impact of water availability on crop-mix

and their cansequent impact an labour usage.

The variables material inputs and bullock labour
which show a consistent positive relatianship with
$amily labour is in line with our earlier results. It is

striking to note that, both these variables have a
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Table 3.3 :Regression

coefficients of

selected

variables relating to Family Labour by Zones

(1979-80 and 1981-82)

- s e m m  m me v m . m

Varia- Zone 1

(

{

(_

{

{

{

{

{

Zane VI

2.158
2.245)

g.022
0.349}
*
0.028
1.389)
*
0.214
1.785)
-
0.612
2.934)

g.014
0.719)

0.4914
1.374)

0.017
0.832)

Zone 11 Zone 111  Zone IV Zone V
bles
. *% % *%* **
Cons- 0.971 0.422 1.203 3.331 2.729
tant (&6&.582) (0.147) (1.404) (3.300) (2.326)
*
SZ -0.072 -0.171 -0.154 -0.009
(-0.482) (-0.602) (-1.9%4) (-0,642)
*%% * *¥%%
C1 0.163 0.834 0.117 0.346 0.0%92
(1.482) (2.951) (1.818) {3.041) (0.833)
*%* ** *¥* *%%
MTL 0.423 0.933 0.430 0.318 0.265
(3.582) (2.387) (2.738) (3.271) (1,464}
*
\s 0.005 0.0183 ~0.049 0.227 0.174
(0.431) (1.780) (-0.172) (1.374) (0.827)
*%% *%* X%
Tw -o- 532 -0-006 “0- 761 _0l436 _01043
(-4.4630) {-0.325) (-2.325) {(-1.046) (-2.09)
*x% %% * %% *%
BL 0.603 0.738 0.432 0.420 0.123
(4.507) (3.1923) (1.922) (3.929) {2.195)
* * * *%
PSH g.308 0.138 0.068 0.054 -0.0485
(1.891) (1.66%) {(1.932) (2.380) (-0.,203)
2
R Q.39 0.53 0.44 Q.49 0.3%
N 20 75 33 ?5 40
F 3.12 10,79 3.03 11.94 2.46
Note !
1. Figures in parentheses refer to 't’ values

*%¥¥%, %%, ¥ denote the level of
percent levels

significance at
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higher impact on family labour in the second zone when
caompared with other zones. The employment elasticity
of family labour with respect to material inputs is near
unity (0.93 per cent) in the second zone, This result
further supports our earlier aobservation on the labour

augmenting effect of material inputs and bullock labour.

As in the case of material inputs, the impact of
tractars, bullock labour and pumpsets on family labour
also vary between zones. While a part of the variation
can be traced to the agro-climatic characteristics of
the zones, the impact of any factor on labour demand
also depends on the use levels of these inputs. The
zonal analysis supports this by showing, that the use
levels of inputs which differ between zanes, also play
an impartant rale in their final impact on human labour
usage. Apart from the nature of the crops, the variation
in input use levels is also a function of the factor
endowments of individual farmers. It is in this context

a size groupwise analysis acquire significance.
3.5.1 Size group-wise analysis

In the size groupwise analysis, the sample +farms
have been divided into five size groups based an area
owned. The first size group represents the lowest land
haolding and the fifth size group the highest land
holding. The size groups, however, are not based on any

fixed physical area (as detailed in Chapter II). The
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average size of land owned in the lowest ar the highest
size group may differ from cluster to cluster.
Therefore, due to the variatiaons in the distribution of
land owned even within a size group, they are mentioned
only in relative terms. Irrespective of the differences
in land owned in the same size group across cluster
(between size groups), the size groups so classified
conveys the advantages or disadvantages due to size of

land holding.

While the variables or factors chosen to explain
variations in labour intensity acrass size groups are
the same as used in the zonal or state level analysis,
inclusion of the variable 'size of holding’ in the
context of an analysis by size groups needs a little
explanation, As mentioned earlier, the size groups are
based on the ownership of land haolding and 'size of

holding’ used in the function represents the operated

area. The diference between owned area and operated
area is quite obvious. To be explicit, operated area
includes, owned area actually cultivated plus land
leased-in, minus land leased-out and excludes area not

cropped during the year.

Given the factor endowments, the size of farm
(owned area) as such may not be a factor influencing the
use of labour input. On the other hand,the intensity of
labour use will be governed by the operated area.

Therefore, in the present analysis, size of holding 1s
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alsg included as a determining wvariable for labour
demand. 1Its inclusion, however not only helped to
improve the explaratory power of the selected equations
considerably, but also turned out to be significant in

maost of the functions. The results of this analysis are

presented belaow.

3.5.2 Determinants of total labour demand

The regression results relating total labour
demand and the factors associated with it are presented
in Table 3.46. Fram the results it is clear that, size
of holding, material inputs, pumpsets, .tractors and
value of Dutqu exert considerable influence on total
labour demand. Though bullock labour and wages paird,
also turn out to be important, their impact, however, is
seen only in three size groups in terms of the
statistical significance of the coefficients. The
explanatory power of the chosen variables ranges between
53 percent in the fourth size group and 78 percent in

the +fitth wize group.

Size of holding emerges with significant
coefficients in all the size graoups with varying levels
thus making its impact clear on total labour demand. It
is of interest to note that, except in the highest size
group in the rest of the groups the variable displays a
positive association to total labour demand. The

positive relationship indicates that even within size
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Table 3.6

:tegressiaon Coefficients of selected
reiating to Tatal labaour by

variables

Size groups

(1979-80 and 1981-82)

- e e e W M — e e o wm = e e
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percent level.
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Size Size Size Size
bles Graup Group Graup Graoup Group
I II 111 IV v
* %% *%% *% * %%
Cons- 0.879 3.485 13.822 7.830 -9.539
tant (1.833) (2.875) (2.831) (2.088) (-2.677)
* **% * ** *
sZ Q.285 0.192 0.012 0.372 -0.134
(1.830) (2.08) (1.899) (2.04) (-1.702)
*%% *%% *% E 2 =2 *¥6%
MTL 0.809 0.508 0.149 0.805 0.868
(3.11) (2.781) {(2.038) (4.811) (2.671)
* %% * %% *%
BL 1.112 Q.829 1.142 0.191 -0.55S
(2.660) {2.981) (2.003) (0.782) (-1.230)
* X% * X% X%
PSH 0.242 0.182 0.437 0.221 C.114
(1.741) (2.75%) (1.839) (2.111) (3.290)
* * *%
WPH 0.185 0.134 -0.110 0.411 0.283
(1.920) (1.882) {(-0.408) (0.280) (2.001)
*% x%% x¥ *%
Vo J.300 g.211 0.830 0.110 g.909
(1.380) (2.608) (2.912) (2.334) (2.638)
** %% *% *
TW -0. 144 -0.911 -0.272 -0.533 -0.021
(-2.181) {-2,001) (-0.933) (-2.298) (-1.798)
2
R 0.57 0.44 0.76 0.53 0.78
N 79 79 79 79 79
F 13.45 18.03 32.12 11.44 35.946
Note
I. Figqures in parentheses refer to 't’ values
2. X%#%¥, #%, * denote the levels of significance at 1, 5 and
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groups, as the operated area increases tatal 1abour
demand also goes up. This result is consistent with the
zonal level results where we found a similar trend with
respect to operated area and total labour. In the case
of the largest size group, the variable, size of holding
exhibit an inverse relationship with total labour. This
result pertaining to the largest size group, supports
similar conclusions drawn on the inverse relationship
between labour demand vis-a-vis farmsize (Bhardwaj,
19743 Rani, 19271). The reasaon put farward for this
phenomenon mostly stress on more intensive application
of labour per unit of land by the small farmers.l it
should however, be noted that in the present analysis
the 1inverse relationship is found not over all size
ranges but only in one size group, that is, only in the
highest size graoup.

The other important variable which turns out with
a consistent positive assocliation with total labour in
all size groups is material inputs measured in value
terms. The impact of material inputs on total labour is
relatively higher in the end groups. Only in the middle
gqroup (third size group) the impact, both in terms of

size ¥ the coefficient and the level of significance is

the least. The elasticity coefficients in all the cases

A e i i R M Em o R e e e EE s e e e m e

1. Ashok Rudra has neatly summed up the arquments of
many scholars an the aspect of inverse
relationship of farmsize with human labour. They

are grouped as quality-based explanations and
intensity based explanations (For details see,
Rudra, 1982, pp-160-161).
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are less than unity,though in three out of five size
groups they are above 0.80. in the first, fourth and
fifth size groups, the elasticity of total labour with
respect to material inputs is over 0.80 per cent, with
0.508 per cent in the second and 0.149 per cent in the
third size groups. In all these cases except the third
size group, the elasticity coefficients are
statistically significant at one per cent level. This
result not only tallies with our earlier ones, but also
confirms the earlier observatiaons that higher use levels

ot material inputs help absarb human labour.

The impact of tractors display a consistent
inverse relationship with total labour in all size
groups. The coefficients are also statistically
significant in all the groups, excepting the third,
where it i1s not significant. Among the size groups where
the impact is significant, second and fourth groups show
the highest negative elasticity coefficient, Thus, the
negative employment elasticity of total labour wWith
respect to tractor wages is 0.?11 per cent and 0.33 per
cent in the second and fourth size groups respectively
and the coefficients are statistically significant at
$ive per cent level.This result identifying the negative
impact of tractors with respect to total labour is not
only visible in the size group (fourth! where the money

spent on tractors is the highest, but also in the size
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group (second) where the outlay on tractors is the least

(See Appendix table 3.3).

The impact of bullack labour on total labour
across size groups is less pronounced compared Nith the
earlier analyses. 1In the twa higher size groups, the
sign  is neqative in the fifth and positive in the
fourth. The coefficients in both the cases, however,
are not significant. In rest of the size groups (i.8.,
the lawer three groups) the coefficients are positive
and statistically significant. The emplaoyment elasticity
of total labour with respect to buillock labour is mmore
than wunity in the first and third size groups and the
coetficients in both these groups are significant. In
the second size group, the regression results reveal
that, a one per cent increase in bulloek labour leads
to 0.829 per cent increase in total labour. Thus, in the
lower two 9groups and in the third size group to an
extent, the high positive impact of bullock labour on
total labour, implies that a higher level af bullock

labour usage will promote employment oppartunities.

The earlier analysis at the state and zonal levels
established a positive relationship between the use of
bullaock labour and human labour, It is also found
that the positive relationship is more pronounced where
the bultlock 1labour usage per hectare is high.
Supporting this observatiaon, the input use data

(Appendix table 3.3) shows that on an average, per
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hectare usage of bulluck labour is higher in the lower
three size groups and it is in these groups & high
degree of impact is brought out in the regressian
analysis. If ane ponders aover the reason as to why
bullock use levels are high in the smaller size groups,
the following points emerge: (a) As a substitute energy
source for bullock labour, anly tractors may emerge. (b)
Given the high capital cost of tractors, the ownership
may be only among the higher size groups of farmers (c}
Further, even when the relative costs of animal and
hired-in tractors are considered, the aniﬁal cost may be
lower. Therefaore, it may mastly be due to cost reasan
and also the timely non-availability of tractors, ane
may ¢ind a higher bullock usage among smaller size
groups. This is evident from the input use data wherein
the smaller size gqroups shaow a relatively smaller outlay
on tractor use. However, what is significant in the
present analysis is that the highest pasitive impact of
bhullock labour on taotal labour is among the smaller size

groups rather than on the larger ones.
3.%.3 Determinants aof hired and family labour demand

In the case of family and hired labour too,
material inputs, size of halding, pumpsets and tractors
emerge as the important influencing variables (Tables
3.7 and 3.8). However, contrary to our expectations, the

variable wages paid to human labour does not show any
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