CHAPTER IX
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ERODUCTION FUNCTION ANALYSIS

With a view to determine the simultanecus relationship
between total farm return from erop and milk production (cambined
as vall as separately) and various input variables, production
function analysis was conducted. Gnly the Cobb-Douglas type of
production function which gave the best fit was used in the present
analysis on the basis of reasons discussed latter,

I. Combined farm business (¢rop + milk production),as & wholes

The genersl form of the production function equation for

crop + milk production, as a whole, was 1

b1 ’D2 b3 bl,. bs b6 b7 bB
¥ = =a X, X, 13 Xy, 15 Xg 17 Xg
Where 1
Y = Total value of gross farm return from crop + ) All in
live-stock during the year, ) rupees per
= Expenditure on human labour in crop proauction; hectare.
X5 = Expenditure on bullock labour in crop )
production, ;
X4 & ixpenditure on seed,
Xy, = Expenditure on msnures and fertilizers, ;
xs = Expenditure on irrlgation,
Xg = Bxpenditure on human lgbour in milk production)
x, = Bxpenditure on fodder, ;
Xg = Expenditure on concentrates, )
a = Constent, )

b.‘, b2 cesss bg are regression coefficient of the
raespective variables. .
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II. Crop production only, as a whole 3

(a) Ior crop production on sample farms tgken as a whole, the

production function equatlon took the form s

b1 b2 b3 bk b5
Y = a x1 X, 13 xk xs

Y = The total gross value of farm crop output, )

x = fxpenditure on human labour in crop )
1 productioen, ) 511 expressed in

tems of rupees

X, = Expenditure on bulloek labour,
per hectare.

x = Expenditure on seed,

7, = Expenditure on manures and fertilizers,
15 = Dxpenditure on irrigation,

a = Constagnt

99 b2 e ﬁ regression coefficlent of respective
variables.

et Ve Vgt Nt Yoot N’

(b) Production function for important indivigusel crops 3

The important individual crops dealt in the present study

vere meize, paddy (local and HYV), wheet (local and HYV) and
sugarcane. The productlien functions were fitted on the seme lines

as in the case of crop production, as a whole, and the functional
form end variables, taken into account remained unchenged.

(¢) Milk production, as a whole i

In case of milk production, as a whole, the functional
gquation form was 3
b1 b2 b3
Y = a I, X, x
Where,

Y = Total gross income from milk, )} All expressed in terms
Xy, = Expenditure on human labour, ) of rupees per hectare.
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X, = Expenditure on fodder,

13 = Bxpenditure on concentrates,

& = Constant,

b1, b2 and b3 are regression coefficlent of respective
variables,

The production function equations were fitted, using least
square method of regression for which data were processed with the
help of Electronic Computor I.E.M. 1620 aveilable at the Institute
of Agricultural Research Statistics, New Delhi, In choosing
independent variables for inclusion in the functional equation, in
those cases vhere two independent variables were highly correlated
only one of them was retasined with a view to eliminate the effect
of multy-colinearity. Standard errors of the regression coefficlent
were examnined and only those variables whose coeficlent value was
higher than its standard error, were choosen for the second and
subsequent runs. Three types of production functlon equations,
namely, Linear, Quadratic and Cobj-Douglas were tried., The Cobb=-
Douglas type of productilon function was finally preferred becauise
of the higher R® values generally obtained in this type of
functional equation. The other two forms of €functional equations,
i.e. Linear and Quadratic, wers eliminated from the findings. Most
of the Agricultural Economists generally accept the Cobb-Dougles
type of production function, partly because of the best it it
provides and also because of the computational ease with this form
of algebralc equation and also the additional information regarding
returns to scale, which it provides.

Coefficient of multiple determinsation 1

An examination of E2 for production function equation of
farm business, as & vhole (crop wnlilk production combined),indicate



Table IX-1: Elasticity of production, coefflcient of multiple detertination and retmrns fo

sczle on sample farms in Jaunpur district during 1973-74.

' Hlm.n ‘mnmk ' L] f | Mm [] [ ] v ]

[ ] 1 1 1 ] f t ' 1 ]
mtercopt| 16OUT | dahour | OISR lirrmige | IOV | er (COTCED- | g2 \Retums
in log ‘productilprodue~ ! ffertili-! tlon fproduc- ! itrates ! 3221&

' ion ! tion ' ! zers ' ' tion ' t ' t

Crop + milk productlon combined
[
0.7280%  0.260h - 0.166% 0.5559% 0.53983 0.1 13»:;5 - 0.41362 0.69057 Increasing

(0.0728) (0.0509) (0.1238) (0.1265) (0.0401) (0.1 )

Crop production,as a wholes
0.6007  0.2293 - 0.6296 0.4387 o.ea¥ - - - 0.9077 Increasing
(0.0712) {0.1806) (0.0973) (0.1396)
Milk production,zs a wholes
0.3272 - - - - - 0.198%  0.298% o0.u98% 0.9878 Constant
(0.0992) (0.113k4) (.1241)
2 Sienificant at 1.0 per cent level. ® Significant at 5.0 per cent level.

Figures in brackets shov the standard errors of respective values.

901
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that variation 1n expenditure on human labour in crop production,.
sesd, mamures and fertilizers, irrigation, human lebour in milk
production and concentrates accounted for 69.057 per cent
variability in the logarithism of gross farm income from ¢rop +
milk production, as a whole. As regards cror production only, as a
vhole, variations in expenditure on human lgbour, sesd, manures

and fertilizers and irrigation accounted for 90.77 per ¢ent of

the variability in gross income from crops on ssmple farms., In
regard to milk production, as a whele only, vaeriations in expenditur
on human labour, fodder and concentrates accounted for98.78 per
cent of the variation in the farm income from milk production on
sanple farms, -

Elasticity of production @

Table IX-1, deplcts the elasti:ity of production along
with test of significance and standard errors. The elasticities
of production for ell the input factors appearing in the production
function equations are positive and highly significent. 1In regard
to farm business, as a whole (crop + milk production tgken together)
the highest significant coefficients are found to be manures and
fertilizers followed by irrigation, concentrates and hwuan labour
in milk production. In case of crop production only, positive and
significant coefficients in descending order of values were those |
relating to irrigation, seed, manures and fertilizers and human
labour. As regard to milk production only, positive and significan
coefficlients were concentrates, fodder snd human labour,

Returns to scale 1

Increasing returns to scale vere noticed in case of farm

business, a8 a vhole (crop + milk production combined) as vell as
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for crop production alone, In case of milk production, constant
returns to scale were indicated.

Marginal value products @

Table IX-2, shows the marginal value products of different
input factors appearing in the production function equation fitted.

The marginal value products of input factors were estimated
at their geometric mean levels by taking partial derivatives of
returns with respect to the input concemmed.

b1 b2 b3 bh b

Y = a !.’ 12 13 xl.. LU RC R RN B ) X

n
n

The partial derivatives of return (Y) with respact to the input

b1-1 b2 bn
}h xa LR B In

X, dy/ex = abx!
The marglnal value product of x, was then obtained by
substituting the corresponding geometric values of Fgo Ty eees h¥
in the above equation.
The marginal velue products of manures and fertilizers
and irrigation were substantially high followed by seed in case
of crop production, indicating thereby the possibllity of ralsing
incame by more intensive use of these input factors. In case of
milk production, the marginasl value productivities of concentrates
and fodder were sufficiently high. It shows the desiravllity of
nore intensive feeding of concentrates and fodder to milch animals
to have higher retums. A comparison of marginal velue products
of input factors with thelr acquisition costs, indicébed that the
marginal value products of marures and fertilizers, irrigstion and
geed were significsntly higher than their acqulisition costs, in cas



Table I¥-2: mrarison of marginal value products of lnput rescurces with their input costs

on sample farms in Jaunpur district during 1973 - 74,

Taman -F r Y ¥ ' Human v '
labour in ' Bullock ! 'Marmres & ! flabour in ! "Ceoncen~

eraop ¢t “labour ¢ BSeed 'fertilizerstiTTi8aMION 40y 1Fodder o4 nctos
production ! ' ! ! _‘proguction * !

Crop + milk Eoduction combined.
» e . =
0.95 - 2.38 6.13 4,98 #x 0.47 - 2.17
0.77) (0.89) (2.02) (1.57) (0.38) (0.73)
Crop production only
0-83 - | 3-& 5.55 l"oS? - - -
(0.9%) {(1.01) (1.61) {1.18)
Milk production only.
- [ - - - 0.56 1 o% 3-‘:

»* Significant at 1.0 per cent level. * Significent at 5.0 per cent level.

Note: Factor zost for all the input 1is Rs. 1.07 for Re. 1.00 Investment.
Figures in parentheses denote standard errors of respective marginal value products.
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of crop preoduction. In regard to milk production, the mb.rginal
value products of concentrates and fodder were significantly higher
than their scquisition costs.
individual crop enterprises 1

Similar production function analysis was carried out with
important crop enterprises, i.e, malze, paddy (loc;l and high
ylelding), wheat (local and high yielding) and sugarcane. The
details of such snalysis are presented in table IX-3,
Coefficlent of multiple determination (R?)j

The R2 values, in general, were very high in practically
all the crops. In case of maize 95.66 per cent variation in the
output values was due to human lsbour, manures snd fertilizers
and irrigation. As regard paddy local, 89.05 per cent vagriation
in the output was due to human labowr , seed and mamures and
fertilizera. 1In case of paddy high ylelding, human labour, seed
and mamares and fertillzers and irrigation accounted for 92.79
per cent variation 1n the output. Human labour, seed and manures
and fertilizers accounted for 83.67 per cent variestion in the ocutput
of wheat local., As to high ylelding varlety of wheat, the input
factors, nasmely, human labour, seed, manures and fertilizers and
irrigation explained 85.26 per cent variation in the output value
of this crop. As regard to sugarcane, human labour, menures and
fertilizers and irrigation accounted for 96.57 per cent variation
in the value of total ocutput.

Elasticity of production @

The elasticities of production for all the input factors
in case of all the crops were positive and significant. The highesi

elasticity of production was observed in cage of mamures and



Table IX-3: Elasticity of production and egefficient of multiple determination for important
erop ecuations on sample fams in Jaunpur district during 19073-74,

‘Coefficie-*

Y [ ]
' ' ' ' 'Manures & tnt of d
Intercept ¢ Human , Bullock ,Jost of -t ' sRetruns to
Crop : in Log  lsbour , ,  seed .f:;iz:.:li Irrigation'zgteziltigiga.' scale
. ' : ' ' ' ' C ' tion R ! -
Yaize 0. 64349 0.428% - o.kﬁ% 0.9566 Increasing
(0.23h1) (0.1305)
Peddy 5,226 0.6828 - 0.3378 0.275f 0.8905  Incressing
local (0.3512) (0.1102) (0.0632)
Paddy 1.0053  0.106Y 0.315% 0.4303 0.9279  Increasing
HYV (0.0411) (0.0913) (oO. 111*5) (0.1233)
Wheat 0.63338 0. 3312 0.2335 0.1689 0.8367 Decreasing
local (0.1634%) {0.1124) (0.530) -
Whoat 0.11807  0.3uub 0.317% 0.5329 0.8526  Increasing
HYY (0.1723) (0.1032) (0.1624)
Sugarcane 0,9052 0.6765 - 0. 5‘\ 0.9657 Increasing
(0.3124) (0.14bLk)

sex  Significant at 1¢.o per cent level.

»* gignificant at 5.0 per cent level
* Significent at 16,0 per cent level.
Figures in brackets show standard errors.
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fortilizers for sugarcane while the lowest slasticity of productien
was noticed for human labour in paddy high yielding. The production
elasticities for human labour varied from 0.1067 in paddy high
yielding to 0.6826 in case of paddy local. The elasticity of
production for seed was highest in paddy high yielding, baing

0.3378 and lovwest in wheat high yielding, being 0.2339., The
production elasticity of mamures and fertilizers varied from 0.1689
to 00,7293 in vheat local and sugarcane, respectively. Sipilarly,
the production elasti:ity of irrigation was highest in case of

paddy high ylelding, being 0.4239 and lowest, being 0.2813, in

cage of sugarcane,

Retgggg;to scale ¢

Increasing returns to scale were observed 1la case of malze,
paddy (local and high vielding), wheat high yielding and sugarcans.
Wheat local showed decreasing retumms to scale.

Larginsl value products 3

Table IX~-4, shows the marginal value products of various
input factors for different c¢rops. The merginal value products
ware worked out at their geometriomean levels and were compared
with thelr factor costs.

''he analysis of marginal value products reveals that the
marginal value products of manures end fertilizers were high in
practically. all the crops, It waéﬁhighest in case of wheat high
yielding, being 6.78 angbiowest in cease of paddy locel, being
3.23, &Similarly, the marginal value products of irrigation were
outstandingly high in several crops. 1t wnéﬁﬁighest in case of
wheat high yielding, being 7.92 and'lowest in case of maize, being

3.30.



Table IX-4s Marginal value products of input factors in rupees.

Human ¥ Bullock tManur d !
‘rop labou ' 1abour ' Seed . g te! SH':; g Irrigation

Maize 1.93 - - 3.8 g
(1.0222) (0.5934) (0.8123)

Paddy local 2.04 - 2.8% 3.3%
(1.0638) (0.8102) (o 5823)

Paddy HYV 1.0k - 3.58 5.82 4,85
(0.5926) (9.0123) (1.3890) (0.7342)

® ol

wheat local 2.07 - 2.43 5,83 -
(0.8321) (0.3765) (1.6589)

Wheat HYV 1.87 - 3.h% 6.78 7.%3
(0.9621) (0.5293) (1.8405) (1.4967)

&lg“cme 3.5* - - 6.53 E
(G.5164) (1.L4762) (1 .0595)

Factor cost for all the inputs is Rs. 1.07 for Fe. 1.00 investment.
Figures in parentheses denote standard errors of respective marginal value products.

®¢ Significantly different from the acquisition cogt at 1.0 per cent level,
* gignificantly different from the acqdisition cost at 5.0 per cent level.

E11
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The marginaj value products of human labour was observed
to be high in sugarcane, being 3.21 followed by wheat local {(2.07),
paddy (2.04), melze (1.93), vheat high yielding (1.87) and paddy
high ylelding (1.04%). The marfinal value products of seed was
highest in paddy high yielding, belng 3.96 followed by wheat high
yielding (3.45), paddy local (2.83) and wheat local (2,42).

The present analysis of marginal value products relative

to factor cost c2early revegls that under a situation of general
scarcity of working funds, it pays relatively much more for every

rupee invested in high yielding varieties of paddy (fertilizer,
irrigation and sedd), in wheat high yielding (irrigation followed
by manures and fertilizers and seed) and in sugarcane menures and

fertillizers followed by irrigation.
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