|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

Vol XXI
No. 1

JANUARY-
MARCH
1966

ISSN 0019-5014

INDIAN
JOURNAL

OF
AGRICULTURAL
ECONOMICS

INDIAN SOCIETY OF
AGRICULTURAL ECONOMICS,
BOMBAY



RESOURCE PRODUCTIVITY IN AGRICULTURE WITH SPECIAL
REFERENCE TO LABOUR*

T. P. ABRAHAM
Assistant Statistical Adviser
AND
S. D. BokiL
Senior Statistician

Institute of Agricultural Research Statistics (I.C.A.R.)
New Delhi-12

Study of productivity of various input factors provides essential data for a
more profitable utilization of our resources. More and more such studies are
being undertaken in recent years as considerable data on inputs and output on
cultivators’ holdings have become available now from a number of farm manage-
ment and farm cost surveys. One such survey is the study of cost of cultivation
of cotton and rotation crops undertaken in principal cotton tracts in India be-
tween 1960 and 1963 by the Indian Council of Agricultural Research in collabora-
tion with the Indian Central Cotton and Oilseeds Committees. Cotton is our
most important commercial crop as it provides the principal raw material for
our largest industry, viz., the textile industry. Its cultivation is concentrated in
certain areas and the enquiry which aimed at covering these areas was confined
to 20 important cotton districts (in 4 States) which between them accounted for
nearly half the area under the crop in the country. Consequently, the area under
cotton is as high as 40 to 50 per cent of the total cultivated area in some of the dis-
tricts. As cotton is essentially a cash crop the agricultural economy of these dis-
tricts is relatively more monetized in comparison to districts where food crops
predominate. The present paper aims at studying principally the productivity
of labour on the basis of these data. The plan of the survey and the data studied
are described in the next section.

DATA STUDIED

The survey was conducted in important cotton districts of the States of Punjab,
Gujarat, Maharashtra and Mysore. The conditions of cotton growing in the
above four States are quite distinct and, therefore, the districts selected in each
of the States can be considered to constitute distinct zones. These were as
follows :

Punjab : Ludhiana, Bhatinda, Sangrur and Hisgar.
Gujarat : Surat, Broach, Baroda, Ahmedabad, Mehsana, Sabar-
" kantha and Junagarh.
Maharashtra : Buldana, Akola, Amravati, Yeotmal, Jalgaon and Auran-
gabad.
Mysore : Dharwar, Bijapur and Raichur.

* The assistance given by Shri M. S. Ranganna, Statistical Assistant, I.C.A.R., in calcula-
tions required for this paper, is acknowledged with thanks.
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In each zone 40 villages were selected randomly with probability proportional
to acreage under cotton and oilseeds in the latest year for which information was
available. In each selected village a list of operational holdings was prepared
by the field man initially for selection of holdings. The holdings were classified
into three categories, large, medium and small, the c'ass limits for the classes being
determined on the basis of all holdings in the selected villages such that each cate-
gory accounted for approximately one-third of the cultivated area in each zone.
The limits were as follows in the different zones.

Zone Small Medium Large
Punjab less than 15 acres to less 30 acres and
15 acres than 30 acres above
Gujarat and Maharashtra less than 13 acres to less 274 acres and
13 acres than 274 acres above
Mysore less than 15 acres to less 35 acres and
15 acres than 35 acres above

Two holdings were selected from the large size-class subject to availability
and three each from the other two classes, except in Maharashtra where two were
selected in each class. Thus in all data were recorded for 230 holdings in Maha-
rashtra and about 300 holdings in cach of the three zones. Data for the first threc
zones, i.e., zoncs other than Mysore, for the third year, viz., 1962-63, have been
utilized for the present investigation.

The various data relating to costs of cultivation were recorded by specially
appointed field men by the cost accounting method on the basis of day-to-day ob-
servation supplemented by enquiry to the extent necessary. The field men resided
in the selected villages throughout the year for this purpose. Thus data on inputs
were available crop-wise and usually field-wise. Data on output were recorded
at the time of harvest for each crop for each holding. These data were usually
based on enquiry with the cultivators. Such data, i.e., collected by enquiry, fre-
quently suffer from bias and other defects which render them unreliable. In the
present case however the field men could collect much better data on account of
the fact that they were residing in the village throughout the season and had built
up contacts with the selected holdings. They were in a position to watch the crops
as they matured and secure data soon after harvesting as and when the fields were
harvested. Consequently the output data utilized for the investigation are con-
sidered fairly reliable except possibly in the Maharashtra zone. Data for prin-
cipal crops produced by the holdings have been used for the present investigation.
These were wheat in the Punjab, jowar in Maharashtra and cotton in all the three
ZOncs.

INPUT AND OUTPUT DATA

Land (X,) : Area under the particular crop in the season, viz., 1962-63,
ccastituted the land input. No allowance has been made for possible quality
differences in the land input. It may be mentioned that the cotton area in each
of the zones can be considered fairly homogeneous in respect of soil and other
characters. In Gujarat and Maharashtra zones the soils are generally black cotton
soils whereas in Punjab they are alluvial soils. The other factor which influences
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the quality of land is its moisture status. In Gujarat and Maharashtra zones all
the area considered in the study are unirrigated, while in Punjab the entire area
is irrigated. These considerations lend support to the assumption of a fair degree
of homogeneity of land in the various zones. Further it is doubtful whether a
proper adjustment for such quality differences could be made on the basis of land
revenue rates which is frequently taken as basis for converting land to standar-
dised area.

Human labour (X,) : Human labour is measured in man-hours. In cal-
culating the man-hours the woman-hours of work were converted to man-hours
by reducing them in the ratio of their respective wage rates. Usually a distinction
is made between hired labour and the labour of the cultivator and his family, in
calculating labour input. Conflicting views are often expressed regarding the rela-
tive efficiencies of the two kinds of labour. But no objective basis for the measure
of these relative efficiencies has yet been worked out. Therefore the two kinds of
labour have been treated on the same footing in the present investigation. Further
the labour of both kinds has been measured by the actual hours of work put in
and as such the error, if any, involved in aggregating the two kinds of labour is
likely to be negligible. Investigations on this aspect are in progress at the Institute
of Agricultural Research Statistics.

Further note is taken of the fact that employment of bullock labour involves
normally an equal amount of human labour for driving the bullocks. Since bul-
lock labour is taken as an independent item of input the human labour strictly
associated with the bullock labour has been excluded from consideration while
measuring the human labour input.

Bullock Iabour (X;) : This was measured in pair-hours, and included the
labour of bullocks owned by the cultivator as well as hired or those taken on ex-
change basis.

Working costs and depreciation (X;) : The working costs included the
money value of manures, fertilizers and irrigation water. Cost of seed was not
included in this item as seed rate is more orless a constant factor characteristic of
a region and as such it was considered unnecessary to include it in the study of
input-output relationship. In evaluating working costs the home produced ma-
nure was evaluated at prices prevailing locally. Depreciation of assets consisted
of the apportioned share of depreciation of equipment, farm structures and bul-
locks in rupees. The depreciation was worked out on the basis of estimated value
of the assets at the time of enquiry and the expected remaining working life. The
total holding-wise depreciation thus arrived at was apportioned to various crops
in proportion to the areas under them.

Output (Y) : This was estimated in maunds. It referred to seed-cotton,
kapas, in case of cotton and grain obtained after threshing and winnowing in case
of wheat and jowar. As mentioned earlier these data were collected by enquiry
from the selected cultivators.

ASSETS OF SELECTED HOLDINGS

In ordér to have a full appreciation of the productivity of labour it is useful
to have background information regarding the assets of selected holdings. The
average size of holding (cultivated area) and average investment in assets other
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than land in rupees per holding for each region and size-class are given in Table I.
The last two columns of the table show the aggregate investment per holding and
per acre. Major cquipment signifies costlier equipment such as chaff-cutters,
pumping sets. etc., and in a few cases in Punjab, tractors. Farm structures com-
prise mainly cattle sheds and storage sheds.

[t is seen from Table 1 that farm structures constitute the principal item of
investment in assets other than land, and range from about 50 to 80 per cent of
the total investment. Draught animals constitute the next largest item of invest-
ment in fixed assets. Investment on major equipment is usually small except in
the large size-class of holdings in the Punjab zone. In this case a few holdings
possessing tractors have made appreciable difference to the average investment.
But for this factor the average investment per holding as well as per acre is seen
to be slightly higher in the Gujarat zone in comparison to the Punjab zone. Ave-
rage investment on different items as well as the total, is seen to be distinctly lower
in the Maharashtra zone in comparison to the other two zones. In general the
average investment per acre declines with increase in holding-size as might be
expected.

INPUT-OUTPUT RELATIONSHIPS

As mentioned earlier, data were studied for wheat in Punjab, for jowar in
Maharashtra and for cotton in all the three zones. The numbers of holdings for
which data were available for study for the respective crops in the various zones
as well as average area per holding under the crop and the average output and
inputs per holding are given in Table Il. The average area per holding under
cotton is more or less of the same order in the Maharashtra and Gujarat zones
whereas it is much less in the Punjab zone as cotton occupies only about 10 per
cent of the cultivated area in this zone. Even the area under pure wheat is rather
small as wheat is frequently grown as a mixture with gram in this zone.

Table 1II gives the output and inputs per acre. Except for the working costs
and the depreciation, X,, the various items are given in physical terms. ‘

The human labour inputs are seen to be higher in the Punjab zone in com-
parison to the other two zones as could be expected since both cotton and wheat
are grown under the irrigated condition in this zone. Between Gujarat and
Mabharashtra zones the human labour input is seen to be a little higher in the for-
mer. In respect of bullock labour on the other hand the input is highest in the
Mabharashtra zone followed by Gujarat and Punjab in that order, for cotton for
which such a comparison is possible.

It is also observed from Table III that the labour inputs per acre tend to de-
cline with increase in holding-size and this tendency is more marked in the Punjab
zone.

It is also observed that unlike the other two zones the proportion of family
labour in the total human labour input is particularly high in this zone and it is
possible that this is responsible at least partly for a more rapid decline in human
1abour input per acre with increase in holding-size.
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TABLE II—OuTPUT AND INPUTS PER HOLDING FOR VaARIOUS CROPS

.

Inputs
State Size- No.of Out- Land Human labour Bul- Work-
class holdings put (acres) lock ing
(md.) Hired Family Total labour costs

(man- (man- labour (pair- (Rs.)
hours) hours) (man- hours)

hours)

Crop: Cotton
Punjab Small 74  11.11 1.47 63 240 303 49 152.17
Medium 100  16.56 2.42 109 312 421 76 190.18
Large 38 30.86 4.05 235 359 594 82 325.37
Maharashtra Small 32 13.97. 4.67 368 137 505 222 78.01
Medium 39  22.61 9.33 825 148 973 3% 224.34
Large 56 53.29 23.20 1,880 170 2,050 921 674.23
Gujarat Small 70 23.61 4.21 364 212 576 151 282.50
Medium 75 47.09 8.04 883 253 1,136 287 289.37
Large 4  90.09 16.35 1,938 423 2,361 460 470.24

Crop: Wheat
Punjab ~ Small 70 36.12 2.38 53 282 335 213 215.92
Medium 90 68.48 4.59 151 435 586 342 376.41
Large 37 116.71 7.44 352 501 853 444 630.88

Crop: Jowar
Maharashtra Small 30 23.95 4.89 447 106 553 229 108.09
Medium 34 36.86 6.88 479 106 585 297 132.81
Large 52 79.64 14.70 1,114 149 1,263 660 354.74

Working costs which broadly reflect the capital investment in the various
zones are seen to be highest in the Punjab zone followed by Gujarat and Maha-
rashtra zones in that order. This is also the order of human labour inputs and
ovtput of cotton in the three zones.

Last three columns of Table III show the average output per acre estimated
from the output data of the selected holdings, the average yield of the crop for the
State during the year and the average for the quinquennium ending 1962-63. It



EMPLOYMENT, PRODUCTIVITY AND WAGES IN AGRICULTURE 97

is observed from the figures that the averages of output for the selected districts
covered by the enquiry agree reasonably well with the State averages which is to
be expected since the selected districts covered principal producing areas with res-
pect to the crops studied. The crop coverage was comparatively lower in the
Punjab zone and the rather 'arge difference between the estimates of cotton out-
put for the State and for the districts selected for the enquiry might be due to this
cause. It is also noted from the comparison of State averages for the year 1962-63
and for the quinquennium ending with that year that the season was normal for
the crops studied in the Punjab and Maharashtra zones, whereas it was parti-
cularly favourable to the cotton crop in the Gujarat zone. This has to be borne
in mind in interpreting the results.

TABLE III—OQOutrPUT AND INPUTS PER ACRE FOR VARIOUS CROPS

Inputs per Acre Output per Acre
Human labour Bullock Working Enquiry State  State
labour costs ,data average average
State Size- Hired Family Total (pair- (Rs.) (md.) for for
class (man- (man- (man- hours) 1962-63  quin-
hours) hours) hours) (md.) quen-
nium
ending
1962-63
(md.)
Crop : Cotton
Punjab Small 43 163 206 33 103.52 7.56 9.10 8.38
Medium 45 129 174 31 78.58 6.84
Large 58 89 147 20 80.33 7.62
Maharashtra Small 79 29 108 48 16.70 2.99 2.68 2.56
Medium 88 16 104 42 24.05 2.42
Large 81 7 88 40 29.06 2.30
Gujarat Small 86 50 136 36  67.09 5.61 5.29 4.26
Medium 110 31 141 36 35.99 5.86
Large 119 26 145 28 28.76 5.51
Crop : Wheat )
Punjab Small 22 118 140 90 90.73 15.18 14.64 12.74
Medium 33 95 128 75 82.02 14.92
Large 47 67 114 60 84.79 15.69
Crop : Jowar
Maharashtra Small 91 22 113 47 22.10 4.90 5.74 5.89
Medium 70 15 85 43 19.30  5.36

Large 76 10 86 45 24.12 5.42




98 : INDIAN JOURNAL OF AGRICULTURAL ECONOMICS
RESOURCE RATIOS AND GROSS PRODUCTIVITY OF FACTORS

The mean value of output per man-hour employed at the farm harvest price
prevailing during the season are given in Table IV for the different size-classes and
regions. Similar ratios for output per unit investment as well as the ratios of
investment and land to labour are also given in the same table. The ratios are
based on respective arithmetic averages.

TABLE 1V—RESOURCE RATIOS AND PRODUCTIVITY OF FACTORS

Output Investment Output Land/Labour

State Size- Labour Labour  Investment cenftxso/lr]l:an-
class Rs./ Rs./ Rs./Re.
man- man-
hour hour
Crop : Cotton
Punjab Small i 3 1.10 0.50 2.18 0.485
Medium .. 1.18 0.45 2.60 0.575
Large . 1.55 0.55 2.84 0.682
Maharashtra Small - 1.18 0.15 7.60 0.925
Medium 55 0.99 0.23 4.27 0.959
Large .. 1.11 0.33 3.36 1.132
Gujarat Small .. 1.80 0.49 3.65 0.731
Medium ‘s 1.81 0.26 7.11 0.708
Large - 1.66 0.20 8.37 0.693
Crop : Wheat
Punjab Small - 1.73 0.65 2.67 0.710
Medium ¢ 1.86 0.64 2.90 0.783
Large . 2.20 0.74 2.96 0.872
Crop : Jowar
Maharashtra Small - 0.65 0.20 3.38 0.884
Medium - 0.95 0.23 4.19 1.176
Large .. 0.95 0.28 3.39 1.164

Output per man-hour for cotton is highest in Gujarat and least in Maharashtra
where the associated investment per man-hour is also least. In Punjab there is
an increase in labour productivity with increase in the size of farm while in
Gujarat the labour productivity is less in the large farms. It will be observed that
land to labour ratio is relatively small in the small size farms in the Punjab zone
while it is not so in Gujarat. It is also to be observed that investment per man-
hour employed decreases rapidly with increase in farm-size in Gujarat region un-
like in Punjab. This probably explains the differences in labour productivity
observed between the different size-classes in the two regions.
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" In Punjab for wheat the same trend of increasing labour productivity with
larger size is observed : In this case investment per man-hour is also seen to in-
crease noticeably in the large size-group.

COMPONENTS OF COST OF CULTIVATION

The importance of labour input in crop production in the regions can be
seen from Table V, which gives the labour cost, the other cost involved in cultiva-
tion as well as the total prime cost in monetary terms. By prime cost is meant
the cost of labour and materials involved in cultivation including the depreciation
and repairs of implements. In working out these costs the money value of family
labour was arrived at on the basis of prevailing wage rates for casual labour and
the cost of bullock labour was arrived at on the basis of cost of maintenance, the
feeds and labour involved being evaluated at rates prevailing locally. The total
cost of bullock labour thus arrived at was apportioned to various crops in pro-
portion to the hours of work put in each.  The labour costs have been expressed
as percentages of the prime cost and it may be seen from the table that human
and bullock labour costs together account for nearly 70 to 85 per cent of the prime
cost in various crops, regions, and size-classes. There does not seem to be any
striking difference in this proportion either between different regions or between
different size-groups. The bullock labour cost is seen to be quite as important as
the human labour cost though the higher proportion accounted for by this in-
put item in Gujarat is due largely to the higher prices of cattle feeds and under-
utilization of bullock pairs during the year.

PRODUCTION FUNCTIONS AND MARGINAL PRODUCTS

In order to work out marginal products it is necessary to fit suitable produc-
tion functions to the holding-wise data. Cobb-Douglas type of functions were
fitted for this purpose. The results are given in Table VI. The table gives the
elasticities -of various input factors, their standard errors, the sum of elasticities,
the coefficient of determination, R2 and the multiple correlation coefficient, R.

It is seen from Table VI that theinput variables together show good relation-
ship with the output, the coefficient of determination ranging broadly from 70
to 90 per cent in the various size-classes in Punjab and Gujarat zones. The sum
of cocfficients is usually close to one indicating near constant returns to scale except
in the Maharashtra zone where the Cobb-Douglas production function did not
give a satisfactory fit. [Even in this zone the sum of coefficient is close to one for
large size-class.

From Table VI it is seen that for cotton crop the elasticities are significant
for both land and labour in Punjab and Gujarat zones except for human labour
in small size farms in Gujarat. In Maharashtra however, the standard errors are
very large and with one exception the coefficients for land and labour are non-
significant. Comparing Punjab region with Gujarat it is seen that the elasticities
for both land and human labour are generally larger in Punjab. There are ao
significant differences in the elasticities in different size-groups, although in both
Punjab and Gujarat there is an indication of larger elasticities with increase in
farm-sme indicating thereby the relative advantage of increasing labour input
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in larger farms. In Punjab even for land there is an indication of increase in the
elasticity with farm-size which is not in accordance with usual expectation. How-
ever, as already mentioned the differences are not statistically significant.

The small and non-significant coefficients for bullock labour except in the small
size farms in Gujarat indicate that bullock labour is used beyond the optimum.
It is interesting to observe that even for the investment factors studied here (X,)
the elasticity is small and non-significant contrary to expectation.  Depreciation
and bullocks constituted a major component of the investment included in this
item. There was very little outlay on productive factors like fertilizers and plant
protection measures. This might account for the low elasticity of this factor.
This therefore, indicates not the need for a reduction in investment, but for a change
in.the pattern of investment to more productive factors. Generally the results
for wheat in Punjab are similar to those for cotton except for the fact that in small
farms the coefficient for labour is rather small and non-significant. This indi-
cates comparatively higher intensity of labour use for wheat-growing compared
to cotton in small farms. It may be mentioned in this connection that in these
districts wheat is relatively much more important than cotton which might ac-
count for the higher intensity of labour input, particularly family labour.

MARGINAL PRODUCTIVITY OF LABOUR

An important objective of the present investigation was to work out the mar-
ginal productivities of human labour in different regions, holding-sizes, etc. This

TaBLE VII—MARGINAL PropUCT 0F HUMAN LABOUR

Marginal S.E. of Wage
product Marginal Rs./man-
State Size- Rs./man-day @ product day
class Rs./man-day
Crop : Cotton
Punjab (Desi) Small .. 4.09%* 0.98
Medium a3 3.85%%* 0.86 2.56
Large - 7.18** 2.23
Maharashtra Small .. 4.08 2.47
Medium .. 4.28* 1.74 1.37
Large .. 2.48 1.73
Gujarat Small . 1.08* 1.91
Medium - 3.91 1.46 1.40
Large s 4.44% 2.02
Crop : Wheat
Punjab Small .. 2.07 1.49
Medium - 5.39%% 1.78 2.82
Large s 8. 17*#* 2.64 )
Crop : Jowar
Maharashtra Small .. —0.94 1.38
Medium .. 4.24%% 1.72 1.40
Large . 0.89 1.40

@Man-day = 8 hours.
* Significant at 5%.
** Significant at 1%.
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has been done on the basis of elasticities worked out. The marginal productivi-
ties of human labour cost in rupees per man-day (8 hours) at the arithmetic mean
level of other input factors are shown in Table VII, along with their standard
errors, It is observed from the table that marginal products are positive and
significant in most cases. In Punjab and Gujarat zones particularly all the values
are significant except in small size holdings for cotton in Gujarat and wheat in
Punjab. Both in Punjab and Gujarat, the marginal products of labour are highest
in the large size-class of holdings indicating thereby the relative advantage of more
labour input in larger farms.

It is interesting to compare the marginal productivities with the wage rates
of human labour prevailing in the different regions. These are also shown in
Table VII. Except for small farms in Gujarat, the marginal value of labour in-
put for cotton is higher than the wages paid to labour in both Punjab and Gujarat
zones, particularly in large size farms where the marginal value is more than double
the wage rate. The same is true also of wheat crop in Punjab. The wage rate
is higher in Punjab by nearly 80 per cent compared to that prevailing in Gujarat
zone. Comparison of the marginal values of labour clearly shows that the diffe-
rential wage rate is in accordance with the marginal productivity of labour in
the two regions.



