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PREFACE

The concern of development economists has in the past
few years turned substantially to problems of fostering
growth in employment and broadening the participation in
processes of growth, However, the analysis and policy
prescriptions have tended to be naive -- with little
emphasis on the productivity implications of alternative
programs for increasing employment. It has become
increasingly clear, in part from carlier work in this program
by Gracme Donovan and Michael Schluter, that change in
cropping pattern has potential for major increases in
productive rural employment,

In this study, Bhupat Desai makes note of the key role
of cropping pattern in determining farmer’s per acre input
requirements and per acre revenue and proceeds to
examine dcterminants of cropping patterns. Particular
emphasis is given to constraints on intensive cropping
provided by shortage of capital and related risk and
uncertainty and hence on the interaction between alloca-
tion of income between expenditure for consumption and
for investment. The study also notes the special im-
portance of aairy production as a means of intensifying
agricultural production and examines interactions deter-
minant of the intensi.y ol the dairy enterprise. The
analysis is of special interest because it describes actual
relationships among farms through a recursive model
corsisting of four main parts and thereby identifies varinus
behavioral relationships. The data for the study comes
from detailed farm surveys for the use of which we are
grateful to the Agro-Economic Research Centre. Vallabh
Vidyanagar,

This work is part of a larger effort supported by USAID
at Cornell University, dealing with the relation between
technological change in agriculture and employment and

il

income distribution. The basic thrust of the research
undertaken in this program is positive — based on the
assumption that technological change which increases the
supply of food grain‘, the basic wages good and item of
expenditure of the poor, is basically desirable for the poor;
and the recognition that many economic and institutional
aspects of poverty may reduce the extent to which the
poor obtain the innate benefits of such chahge. In
diagnousing the pelicy needs for broxdening participation in
the increased income from new agricultural technologies it
is necessary to consider the direct and indirect effects of
increased income - a consideration which has carried our
analysis over a broad range of studies of expenditure
patterns, labor supply relations, analysis of labor absorp-
tion in industry generally and small scale industry specif-
ically, and the refation between labor absorption in
agriculture and various demand and policy variables; and,
as in this study, the determinants of alternative pattern. of
cropping with their diftering employment potentials.

This study is another effort in a continuing, informal
interchange and cooperative research effort between re-
scarchers at various institutions in India and Cornell
University. 1 continue to be grateful, in particular, for the
opportunity provided at various times by the Indian
Institute of Management, Ahmedabad. In this case, Bhupat
Desai is on leave from LEM. and has worked closely with
his colleagues there on both substantive and administrative
aspects of the project. This, as previous studies, reflects
their generous contributions.

JOHN W. MELLOR

Ithaca, New York
March 30, 1975
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CHAPTER I
INTRODUCTION

Objectives

Consumption and production decisions are innately
interwoven in the economy of farm-families as they are
not in the economy of industrial firms. This study
examines short-run interrelation of the aggregate consump-
tion and working capital investment decisions of farmers.
It also examines cxpenditure patterns that are related to
the aggregate consumption of farmers. Recursive instead of
simultaneous relation between current consumption and
current production decisions of farm-families is assumed in
specifying a descriptive economic framework for analysis.

The detailed objectives of the study are to explain and
predict changes in farmers’:

1. input requirements for and vevenue from dairying;

2. crop pattern and hence changes in use of inputs and
revenue;

3. aggregate consumption expenditure; and

4. allocation of this expenditure between various
goods and services.

Analysis of factors constraining increases in use of
inputs for and revenue from dairy enterprise is important
in view of the macroeconomic objectives of growth in
incomes and employment. Moreover, dairy income being
characterized bv continuity of flow of funds may help
farmers by providing minimum assured income. Such
characteristics of dairy income can also be considered
indicative of relaxing capital as well as risk-bearing
constraints of farmers in growing various crops. Techno-
logical change as embodied in the breed of buffaloes can
play an important role in determining these functions of
dairying.

Farmers' choice of crops is the most crucial aspect of
their working capital investment and revenue decisions.
This is so because crops vary in their per acre use of
working capital as well as in net returns. Therefore, the
single most important determinant of multi-crop pro-
ducing farmers’ per acre input requirements and per acre
revenue is crop pattern,!

The crop pattern can be considered as a function of
farm size, availability of net irrigable land, wealth, family
labor, per acre cxpected net returns, and net flow of
family finance. From the viewpoint of a farm-family, the
net flow of funds can be considered as being formed of
past saving and current dairy plus non-farm incomes minus
current aggregate consumption expenditure. Family fi-
nance could have decisive influence on crop pattern
because credit may not be perfectly subst.iutable for
internal finance under conditions of imperfection in

IThis is consistent with the sample data under study. For results, see
Tables 3 and 4 in Ghapter 111, Also see Appendix Tables 2 and 3
which show that the differences in per acre inputs for and per acre
revenue from each crop of small versus large farmers are statistical-
ly insignificant.

capital market and risks in forming.

After analyzing the relationship of crop pattern with the
above mentioned variables th’s study predicts the shifts in
crop pattern from low-return low-working-capital-intensive
crops to high-rstura crops, due to change in the availability
of net irrigable land, and internal capital through dairy
income.2 The effect of prices of crops, and credit on crop
pattern could not be exami:ed because the econometric
model in this study is based on data in which these factors
do not vary,

Increases in the availability of net irrigable land are
important for they encourage the adoption of such
high-return crops as HYV paddy, and sugarcane, Similarly,
increases in the availability of internal capital through
dairy income, by relaxing capital and risk-bearing con-
straints, could also lead to the adoption of new technol-
ogies including new crops.

Such shifts in crop pattern arc important for increases in
the use of inputs including labor, and in incomes of
farmers. These increases provide potentialitics for
employment-oriented intersectoral and interregional
growth linkages.3 These linkages may differ in two broad
respects. First, they may differ in the magnituds of
employment and capital use that may be created due to
increases in production of goods in other sectors of the
economy. Second, they may also differ in the type of
industries that may get encouragud, whether small or large,
regionally dispersed or concentrated. Similar potentialities
for growth linkages arc also provided by changes in
expenditure on various consumption goods and services.
Hence, it is important to analyze the consumption patterns
of farm-families.

Thus, it is important to consider both the production
and consumption aspects of farm-families inasmuch as the
agricultural sector provides markets for various produc-
tion, investment, and consumption goods. This role of
agriculture is crucial in determining the pace, and the
pattern of cconomic development in low income coun-
tries.4

2In the sample for this study, the high-return crops are sugarcane,
p

banana, HYV paddy and wheat, whereas low-return crops are

jowar, tur, val, cotton, and groundnut.

3See, for example, Nurul Islam, “Employment and Output as
Objectives of Development Policy,” in Theme Papers for 15th
International Congress of Agricultural Economists (Oxford: 1978),
John W. Mellor and Uma Lele, “Growth Linkages of the New
Foodgrain Technologics,” Indian Journal of Agricultural Eco-
nomics, Vol. 28, No. 1 (January/March, 1973}, p. 35. Also, Uma
Lele and John W. Mellor, “Jobs, Poverty and the Green Revolu-
tion,” International Affairs, Vol. 48, No. 1 (January, 1972), p. 20.

4For a survey of literature on role of agriculture in economic
development see Bruce F. Johnston, “Agriculture and Structural
Transformation in Developing Countries: A Survey of Research,”
Journal of Economic Literature, Vol, 8, No. 2 (June, 1970), p.
369. Also, see John W. Mellor, India and the New Economics of
Growth, (New York: Twentieth Century Fund, Forthcoming,
1978). With his characteristically wide-sweeping economic analysis,
Mellor suggests an employment-oriented strategy of economic
growth which uses technological change in agriculture as a major
stimulus to overall growth.



An ideal sct of data for this study would be a
cross-section cum time-series data from the same group of
farmers on their cash flows of input costs, dairy produc-
tion, output of each crop, non-farm incomes, corsumption
expenditure, lending and borrowing. In addition, these
data should cover prices of various crops, crop pattern,
availability of net irrigable land, credit, past saving, hired
labor, wealth, size of family, and size and composition of
dairy herd. Such data would be ideal for cxamining the
influence of interrelation of consumption and production,
prices, risk, and other factors on crop petiemn. In particu-
lar, data on cash flow would enable the analysis of relative
importance of family finance, including dairy income and
non-farm income, and past saving, and external finence in
determining crop pattern. In the absence of such data, an
attempt is made in this study to present an analytical and
methodological approack suitable to the available data.

Analytical and Methodological Approach

The study utilizes a recursive descriptive cconomic
framework that consists of four parts, namely, dairy-
farming, crop-farming, level, and pattern of aggregate
consumption expenditure. This framework ideniifics vari-
ous behavioral relationships to explain the changes in these
four cconomic activities of farmers. The analysis begins
with the following simplifying assumptions:

1. That it is more important to explain inter-crop
rather than intra-crop input and revenue differences for
the study of incomes and input requirements of farmers,
The per acre output and also per acre use of cach input for
every crop arce therefore considered as fixed.5

2. That at the beginning of a crop-year, the farm-
familics make recursive decisions about concumption and
production. This is justified because farmers’ income from
crops accrues to them only at the end of a crop-cycle,
whereas their consumption is continuous. For the same
reason, it is assuined that farmers’ current aggregate
consumptior: is influenced by their expected rather than
current incowe,

3. That in the sequential decision-making process at
the beginning of a crop-year farmers take their aggregate
consumption and dairy-farming decisions followed by
crop-farming activity. This is justified because aggregate
consumption and dairy-farming activities being character-
ized by a continuity of flow of funds can form internal
funds that would influence, among other factors, the
choice of crop pattern.

4. ‘That the integration of internal finance and crop
pattern decisions of farm-families is important. This is
justified under the conditions of imperfection in capital
market as well as under situations of risk.

5. That the decision to expend on individual items of
consumption follows after the aggregate consumption

BThis implies a Leontief production function for ecach product as is
used in input-output and linear programming analyses,

expenditure decisions. Restricting expenditure to that on
non-durable and regular items of consumption can justify
this assumption.

Considering the above assumptions, various factors are
identified to explain changes in (1) investmert in variable
inputs for dairy-farming of year t, (2) gross revenue from
dairying activity of year t, (3) allocation of land to
alternative crops and hence use of inputs and level of crop
income of year t, (4) aggregate consumption expenditure
of year t + 1, and (5) allocation of this cxpenditure
between various goods and scrvices.

The relationship of these factors with the relevant
explanatory variables is cstimated using cconometric meth-
ods. A single cquation technique of estimation, namcly,
Ordinary Least Squares, is used because the study assumes
recursive relation between aggregate consumption and
production.

Data Source, Sampling Design, and Salicnt
Features of Sample Farmers

Data Source

The study utilizes input-output data of dairy and crop
enterpriscs, in addition to data on family budget, non-farm
incomes, wealth of a group of farm-families in Surat
aistrict, India. These data were obtained from the Agro-
Economic Rescarch Centre, Vallabh Vidyanagar, Gujarat,
sponsored by the Directorate of Economics and Statistics
in Ministry of Food and Agriculture.6

These data are unigue in the sense that the survey
covered both the production and consumption aspects of
the same group of farm-familics. Hence, this research on
inter-relation of these two aspects which are intertwined in
the economy of farm-families is made possible. Such data
are not available in published form. Collection of such data
by undertuking a survey of farmers is time consuming and
expensive,

Sampling Design

The Agro-Economic Rescarch Centre collected detailed
data on land holding and its usc, input pattern, farm and
non-farm incomes, and consumption patterns from 99
farmers of Surat district in Gujarat, These farmers were
selected from two adjoining talukas, Bardoli and Palsana,
which have common characteristics such as crop pattern,
irrigation facilitics, and institutional and marketing facili-
tics.” Figure 1 at the end of this chapter presents the map
showing the location of the selected talukas in Surat
district.

6M, D. Desai, “Saving and Investment in an Agriculturally Prosper-
ous Area,” Research Study No, 30, (Vallabh Vidyanagar: Agro-
Economic Research Centre, Sardar PatcLUnivcrslty. 1973).

7For data on some features of institutional facilities in Surat district,
two sample talukas and Bardoli town, see B. M. Desai, “Relation-
ship of Consumption and Production in Changing Agriculture, A
Study in Surat District, India,” (Unpublished Ph.D. Thesis, Cornell
Unlversity, 1975), Appendix Table 1.



From each of the two talukas, five villages were
randomly selected using a sampling method of probability
proportional :o size, the size being the percentage of
irrigated area tu gross cropped area of the villages. Ten
farmers were sclected from cach sample village, using
stratified random sampling design, the basis of stratifica-
tion being operational land holaing. Morcover, the sample
was drawn from a universe that cxcluded those farm
houscholds which operated less than three acres.8 This was
done because the study undertaken by the Centre was
mainly concerned with those farmers whose primary
occupation was cultivation. The data refer te the agricul-
tural years July to June 1969-70, and 1970-71, For the
collection of required data, a recall instea! of cdst
accounting method of survey was conducted. Each farm
houschold was interviewed twice a year.9

Salient Features of Crop Pattern, Dairy Enterprise,
and Consumption Patterns of Sample Farmers

An average farmer allocated about the same proportion
of his land to the high-return-high-input-use crops namely,
sugarcanc, banana, 11YV paddy, and wheat (52%) as to the
low-return-low-input-use crops such as jowar, tur, val, and
cotton (48%). However, the former group of crops
contributed about 86 percent to the total net crop-income
of an average farmer. These crops also shared between 86
and 93 percent in the total requirement of labor and other
cash purchased inputs.

Net income from dairying formed about 12 percent of
the family net income in 1969-70. The average size of herd
including young calves was five. Only nine percent of the
herd was of improved breed. About 27 percent of the
owned land was kept by farmers as grass or fodder land.

The consumption patterns of 1970-71 revealed about an
equal importance of three groups of commoditices:

a. milk, ghee, vegetables, and fruits (19%);

b. manufactured nonfood items such as tobacco and
its products, washing soap, toiletry goods, footwear, and
clothing (19%); and

¢. scervices such as domestic and medical services,
education, and travel and recreation (19%).

The remaining 43 percent of total expenditures was
claimed by foodgrains (26%), and processed foods (17%).
Sugar, gur, and edible oil claimed 64 percent share in the
expenditure on processed foods.10

8The results of this study may, thercfore, be cvaluated after
considering this feature of the sampling design.

9For details on this and sampling design, see Desal, op. cit., pp.
b6-13.

10Appendix Table 1 gives data on some other featurcs of these
farmers.

Sequence of Presentation

A conceptual framework on interrclation of consump-
tion and production decisions of farmers by utilizing the
differing characteristics of the sources of their incomes,
the importance of crop pattern, and also the importance of
conditions in the capital market and iisks in farming is
developed in Chapter I1. Chapter I estimates the relation-
ship of various factors influencing the four cconomic
activitics, namely, dairy-enterprise, and crop-farming of
1969-70 level, and pattern of aggregate consumption
expenditure of 1970-71. This chapter is divided into four
sections, one cach for the four economic activities of
farmers.

Each section first examines the results of the estimated
relationships and then reports the findings of Theil’s
method of Residual Aaalysis to evaluate the forccasting
ability of different equations. Chapter 111 is followed by
Chapter IV on policy appraisal of alternative changes in
crop pattern, use of inputs, level of income and in turn in
consumption pattern of sample farm-familics. For such
appraisal the availability of two resources, namely, net
irrigable land, and size and composition of dairy herd of
sample farmers are altered by assuming two different types
of changes in these resources. One of these is identical
change in these resources of small and large farmers alike.
The second is differential change in these resources of
small versus large farmers,

In Chapter V the main conclusions of the study are
recapitulated. This chapter goes on to discuss the relevance
of some specific policies to manipulate changes in the two
resources for intensifying agriculture and thereby inducing
economic growth.

Figure 1. Map of Surat District showing the Sample Talu-
kas where the study was conducted.

HJHAR

— . ) .
- - P
o~ N MAMARASHTAA
UCHCHNAL
SoNgADN
B soncre0 toturon

b District Hoaoquorlss,Swot
@ Goreol) Town
+sses Brood Souge Mailwey

\ vALSAD

SOURCE: India, Director of Census Operations, Gujarat. Census
1971 District Census Handbook, Series 5, Gujarat, V. 16
Parts X A-B,



CHAPTER 1i

INTERRELATION OF CONSUMPTION

AND PRODUCTION IN CHANGING

AGRICULTURE — A CONCEPTUAL
FRAMEWORK

Introduction

One of the distinguishing features of farm-households is
the integration of two decision units into one; a family
acts both as an entreprencur and as a consumer. This
results in interrelation of consumption and investment
decisions. This is because the former, through marketed
surplus and cash expenses, influences cash flows and
detenines the latter. And investment, through expected
profitability, would determine the size of expected in-
comes and influence consumption. Therefore, farmers take
these decisions cither simultancously or recursively. Yet
another distinguishing feature of farm-families is that their
income from different sources accrues to them differently.
The dairy and non-farm incomes like aggregate consump-
tion expenditure are characterized by a continuity of flow.
In contrast, the income from crops accrues to the
farm-houscholds only at the end of a crop-cycle. Hence, as
the farm-familics carn a large proportion of their income
from crops, their decisions to consume and produce at the
beginning of a crop ycar may legitimately be assumed to
be recursive. Also, because of these very features, the
farmers’ current aggregate consumption expenditure may
be assumed to be influenced by expected rather than
current income. In this chapter, the assumptions, behav-
joral sequence, and factors influencing the decisions to
consume and produce are discussed.

Assumptions

At the beginning of a crop-ycar, the farmers arc assumed
to take their decisions about consumption and production
recursively. It is also assumed that the farm-familics
undertake four economic activities, namely, dairy-farming,
aggregate consumption cxpenditure, allocation of this
expenditurc, and crop-farming, In the sequential decision-
making process the farmers are further assumed first to
take their dairy-farming and consumption decisions follow-
ed by crop-farming activity. This is because the former two
are characterized by a continuity of flow of receipts and
expenses, whereas input neceds for the latter recur at
intervals and the income from it accrues in a lump sum.
These assumptions imply that there is no causal influence
of crop-farming on dairy-farming -at the same point in
time, Similarly, they imply that current dairy and non-
farm incomes do not influence current aggregate consump-
tion. The former implication may be justified under two
circumstances, One, when a given amount of owned land,
as is the case with the sample studied, is kept as fodder or

grass land.! Two, when dairy-farming is pursued as a
supplementary rather than a competitive enterprise,

Furthermore, income from dairy plus that from non-
farm jobs together with past saving minus consumption
expenditure can form internal finance that would in-
fluence, araong other factors, the crop pattern. This
linkage of family capital and crop-production decisions of
farmers is justified under inadequacies of capital market
and risks in crop-farming. Under suck conditions, farmers
may not consider credit as perfectly substitutable for
family capital. The use o1 credit entails cost which is likely
to be greater than the opportunity cost of family capital,
Also, a large number of studies of farm management in
India show that owned funds constitute a very important
source of finance for farming.2 This could be duc largely
to inadequacy of capital markct for borrowing and
lending, and risks associated with farming. Under condi-
tions of risks, farmers may maximize their minilnum
income, in which event the importance of internal finance
is reinforced because farmers would avert undertaking the
uncertainties of repayment of loans.

Another important assumption is that in the short run
the inter-crop input differences may dominate the intra-
crop input differences. Hence, farmers’ choice of crops is
considered to be the most crucial aspect of their working
capital investment and income decisions. Thus, 96 percent
of variation in per acre use of hired human labor is
associated with the crop pattern of the sample farmers,
The corresponding figures for other major variable inputs
are 95 percent for fertilizers, 96 percent for irrigation, and
85 percent for oil cakes (Table 3, Chapter 1H). The
percentages of variation in per acre use of all variable
inputs and gross revenuc are 98 and 97, respectively (Table
4, Chapter III). Furthermore, the differences in per acre
input use and gross return on various crops of sample
farmers of small and large farm sizes are statistically
insignificant (Appendix Tables 2 and 3).3 Also, the
percentage of variation in per acre net returns of cach crop
explained by such factors as farm size, irrigable land,
supplementary incomes, snd family size exceeds ten
percent only for two out of six crops (Table 4, Chapter
1.4

The preceding discussion illustrates that it is more
important to explain the farmers’ decision to allocate land

1About 27 percent of owned land was kept as fodder land by the
sample farmers. In some regions in India farmers grow crops such as
jowar, methi, and chari as fodder crops for a period of about a
month or two before carrying out the sowing operation of the
kharif crops. Such practice may also be considered similar to that
of reserving a part of land as grass land.

2For some references on this subject, sce Selected Bibliography,

3chcc, for the purposc of prediction, Chapter 1V utilizes the same
per acre coefficients of cost of different inputs and gross revenue of
various crops for both groups of farmers (Table 7 in Chapter I1I),

4Even these two R? are statistically not significant,.



to various crops. It is therefore considered that the per
acre use of each input and per acre output of each crop are
fixed.6

Last but not thc least important assumption is that
farmers first decide the amount of their aggregate family
consumption expenditure at a given point in time and then
allocate this given amount over different items of con-
sumption. This assumption implics that the fomily ex-
penditure on cach commodity is a function of total
consumption expenditure, besides the family size. Such an
assumption is tenable particularly if the analysis of
expenditure on individual goods and services is restricted
to nondurable and regular items of consumption, It also
holds for those farm houscholds that are characterized by
high dcgree of urbanization as in the sample (Appendix
Table 1). Further, most consumption pattern studies on
India are based on National Sample Surveys which permit
specification similar to the one in this study. And thus, the
results would remain comparable with the results based on
the most important source of consumption data in India.

Considering these assumptions, the behavioral sequence
of the four economic activitics and factors influencing
them arc now outlined.

Bchavioral Sequence and Factors
Influencing the Four Economic Activities

Visualize a group of farmers who, at the beginning of a
crop-ycar, take recursive decisions about consumption and
production. In their recursive behavior, at a given point in
time, the farmers are assumed first to take dairy-farming
and consuniption dccisions followed by crop-farming
activity. Both dairy-farming and consumption, unlike
crop-farming, are characterized by a continuity of flow of
receipts and expenses. Hence, at the beginning of the
cropping scason farmers are assumed to loresee a com-
mitment of continuous nature to maintain themselves and
their families including dairy animals.

As regards dairy-farming, consistent with the assump-
tion of recursive behavior, the farmers first invest in
variable inputs for dairying and then this investinent
together with other factors determines the dairy output,
Thus, such investment is a function of herd size, composi-
tion of herd, availability of fodder land, and family labor
all of which together dctermine gross revenue from
dairying.

The main determinants of aggregate consumption ex-
penditure are expected net family income, expected
intensity of crop-farming, wealth, and family size. Both
the expected net family income and expected intensity of
crop-farming arc dcfined, respectively, as net family

5Various crops are defined to include high-yielding and traditional
varicties of the same crop as being separate crops, besides two or
more different types of crops.

6This implies a Leontief production function for a particular
product as is used in input-output and linear programming models.

income and rutio of aggregate gross returns to investment
in variable inputs of year t — 1. The higher the expected
intensity of crop-farming, holding other factors constant,
the lower would be the aggregate consumption. This can
be a result of inadequate capital market as such market
hinders the substitutability of credit for internal finance, It
could also be an outcome of increases in expected returns
to investment on account of technological improvements
in agriculture. Thus, under the conditions characterized by
these forces, farmers may have time preference weighted
toward future rather than present consumption.

The aggregate consumption expenditure so determined
influences the expenditure on various goods and services.
The other factor which determines allocation of expend-
turc is the size of the family.

Having taken the dairy-farming and consumption deci-
sions, the farm-familics determine their crop pattern, The
allocation of land to alternative crops is influcnced by
their expected per acre net returns, availability of family
(or internal) finance, net cultivable land, net irrigable land,
and wealth.”

From the viewpoint of a farm-family the availability of
family finance can be defined as net flow of funds formed
from inflow of current dairy and non-agricultural incomes
plus past saving minus current outflow of aggregate
consumption expenditure. Therefore, at the beginning of a
crop-year the net flow of funds would influence the
decision to adopt one versus the other erop. This linkage
of family capital and crop-production decision is impor-
tant under the conditions of risk as well as imperfections
in the capital market for borrowing and lending. Imper-
fections in the capital market manifest themselves in such
factors as untimely and inadequate supply of cregiy,
procedural inconveniences, lack of competitive interest
rates, requirement of tangible collateral, and lack of
knowledge about off-farm investment opportunities. These
in turn would increase farmers’ reliance on internal capital.
The supply of internad funds may be further enhanced by
the improvements in technological conditions on farms.
Moreover, inasmuch as such improvements also enhance
the risks associated ,with the higher level of returns to
investment, the farmers may further increase the supply of

internal funds to preclude the uncertaintices of repayment

7Credit and prices of crups arc excluded from this list of factors

influencing crop pattern, because the available data revealed lack of
variation in these variables, However, the importance of nonprice
variables in determining acreage (supply) response of various
agricultural commodities for the time-series data of a district or
state has long been recognized. Sce, for examples, Raj Krishna,
“Farm Supply Response in India and Fakistan: A Case Study of the
Punjab Region,” Economic Journal, Vol. 73, (September, 1963), p.
477. Dharm Narain, The Impact of Pricc Movements on Areas
under Selected Crops in India, 1909-39, (Cambridge University
Press, 1965). Kalpana Bardhan, “Relative Prices and Allocaticn of
Land an ' Other Inputs Among Competing Crops,"” in Readings in
Agricultural Development, ed. A.M. Khusro, (Calcutta: Allied
Publishers, 1968). Robert W. Herdt, “Dissaggregate Approach to
Aggregate Supply,” American Journal of Agricultural Economics,
Vol. 52, No. 4 (November, 1970), p. 512.



of loans. Thus, all these forces together provide a rationaie
for the linkage of internal finance and production.

Two precise hypotheses about the effect of net flow of
funds on crop pattern may be stated. One, the higher the
inflow of funds from such sources as dairy income, and
ronagricultural income, holding other factors constant, the
higher the probability of land being allocated to high-
return crops that are relatively working capitai intensive.
Two, the p.obability of growing such crops would,
however, be inversely related, holding other factors con-
stant, to the outflow of aggregate consumption. Thus, the
regularity of flow of dairy plus nonagricultural incomes
helps release the constraints of internal capital supply as
well as willingness and ability to bear risk in growing
various crops.

Siwilarly, the availabiiity of net irrigable land, holding
other factors constant, would have positive infleence on
the proportions of land under irrigated crops that are both
high-return and working capital-intensive. But the propor-
tions of acreage under low-return unirrigated crops would
be inversely related to the availability of net irrigable land.

The cropping pattern so determined, together with the
per acre use of variable inputs for cach crop, would then
determine the aggregate investment in these inputs. Simi-
larly, the aggregate gross returns of farmers would be a
function of cropping pattern and the per acre revenue of
cach crop.

The intent of this descriptive economic framework is to
determine the changes in input use and income as a result
of changes in dairy and crop enterprises of farm-families.
These changes are predicted for the year t by varying some
of the explanatory factors such as net irrigable land, and
size and composition of dairy herd. And finally, the
increases in income of year t are related to the farmers’
aggregate consumption and in turn their consumption
pattern of ycar t + 1. The entire framework may now be
presented in the form of behavioral cquations and
identities.

The framework consists of the following nine behavioral
equations and five identitics.28 One of the bchavioral
cquaticns, namely, aggregate consumption function of
year t will not be estimated because of nonavailability of
data on income and intensity of crop-farming cf year t —
1.

Dairy-Farming Model of Year t
L Ip = f [T, DBM, 1BM, N, Lp)
2 Rp=fp [If, TH, DBM, IBM, N]9
3. YF= (RB - ll"')) + YN

8For convenience in presentation of the equations subscript t for the
current year and subscript n for farm number are not used.

9The starred variables that appear on the right hand llde of some
cquations are determined in the model. ‘ .

Where

Ip = Investment in variable.inputs for dairy-‘farming
(in Rupees)

TH = Total milking plus supporting herd (in number)
DBM = “Desi" breed milking buffalo (in number)

IBM' = Improved breed milking buffalo (in number)

N = Family labor (number of female adults)

Lp = Fodder land (in acres with two decimals)

Rp = Gross revenue from dairy-farmirg (in Rupees)
YNy = Non-farm income (in Kupees)
Ygp = Total flow of nct dairy plus non-farm incomes

(in Rupees)

Aggregate Consumption Function of Year t

4. ¢ =1y [vr, (%) C'r,t—l,w’F]

Where

C = Aggregate family consumption expenditure (in
Rupees)
YT, t—1 = Total netincome of family in year t — 1.
(L) = Ratio of aggregate gross revenue to in-
et t -1 vestment in variable inputs for crop-
’ farming of year t — 1.
W = Value of farm and non-farm assets excluding

land (in Rupces)

F = Family size (in number)

Crop-Farming Model of Year t

5. Li/Lnc = f [(YF_C*)’ Lnc, L1, W,
T, t—1, 7q, t — 1]

6i L = (Lijpng* Lne

Tmd I

8i  Rg

9.i IeTi = foi (L!") linear by assumption.

10d Yo = (B{RE —Z{1&p)

11. Yy-= ziYa.

12, Yp = (Y + Y +Yx)

= [y (Lf), linear by assumption.

= fg; (Li“), linear by assumption.

= 1,..Icrops.
qf i, when1=l
m = l,...Mmputs o



Where

L = Acreage under ith crop (in acres with two
decimals)

Lopc = Net cultivable land (in acres with two
decimals)

L, = Net irrigable land (in acres with two decimals)

Ti,t — 1 = Per acre net returns of ith (own) crop in year

t — 1 (in Rupees)

Tq,t— 1= Per acre net returns of qth (competing) crop
in year t — 1 (in Rupees)

th h

Expenditure on m*'" input for it

Rupees)

crop (in

[~

9]

8
1

th

Gross Revenue from i*" crop (in Rupees)

&

IeTi Total expenditure on all inputs for ith crop
(in Rupees)

Yci = Net revenue from ith crop (in Rupecs)

Yy = Net returns of all crops (in Rupees)

Yy = Net income from mango orchards (in Rupees)
Yr = Total family net income (in Rupees)

Aggregate Consumption Function of Yeart + 1

By implication that the aggregate consumption of year t
is a function of, among other variables, family income and
intensity of crop-farming of year t — 1, the aggregate
consumption function of year t + 1 would be:

13, C = f [v* (.&)* w F
t+1 = s | YT, (7 cr, "t L :+1]

Where

Ci+1 = Aggregate family consumption expenditure of
year t + 1 (in Rupees)

Yy = Total family net income of year t (in Rupees)
(_&)* = Ratio of aggregate gross revenue to investment
1J CT  in variable inputs for crop-farming of year t.
Wi 41 = Value of farm and nonfarm assets excluding

land of year t + 1 (in Rupees)
Fi+1 = Family size of year t + 1 (in number)

Engel Functions of Yeart + 1

U j .
14-_| Et‘+ 1 f14j [C:'+ 1, Ft+ 1]
‘ j = 1,..] expenditure

) categories
Where K
E-'t +1 = Family expenditure on jth category of expen-

_diture in year t + 1 (in Rupees) ;

CHAPTER IlI

INTERRELATION OF CONSUMPTION
AND PRODUCTION IN CHANGING
AGRICULTURE - AN EMPIRICAL AP-
PLICATION OF A FRAMEWORK

Introduction

This chapter is concerned with an empirical application
of the conceptual framework developed in the preceding
chapter. The chapter is divided into four sections which
correspond to the four activities, namecly, dairying, crop-
farming, aggregate consumption, and its allocation over
different items.

Section 1: Dairy-Farming Activity of Year t

As was discussed in Chapter I, at the beginning of the
crop season of year t (1969-70), the sample farmers take
their dairy-farming decisions. This is because dairying
being characterized by a continuity of flow of funds can
help farmers by providing assured minimum income. Such
a characteristic can enhance the farmers’ willingness and
ability to bear risk in growing various crops. It can also aid
in generating an internal flow of capital which can be
utilized to finance the adoption of alternative crops. The
average farm-family in the sample earned about twelve
percent of its total income from dairying.!

Consistent with the basic assumption of sequential
decision-making it is assumed that farmers first invest in
variable inputs for dairy-farming and then, this investment,
in addition to other factors, would determine their revenue
from dairying. Accordingly, this sccuon explores the
short-run constraints on farmers in keeping dairy animals
and what determines their dairy revenue.

Factors Influencing Investment in Variable Inputs

The main variable inputs for dairying are fodder,
concentrates, labor, and veterinary services. Due to non-
availability of data on family labor, only hired labor is
considered in this study. The cost of each input of all the
farm-families is imputed at the same price. Considering the
behavioral equation 1 in Chapter II, the following rclation
was estimated:

IIna survey of sample farmers of the same district conducted by
Schluter in 1971-72, dairying provided about 18 percent of total
family income on irrigated farms as against a corresponding
percentage of about 22 on unirrigated farms. See M. G. G. Schluter,
“The Interaction of Credit and Uncertainty in Determining
Resource Allocation and Incomes on Small Farms, Surat District,
India", (Unpublished Ph.D. Thesis, Cornell University, 1978), p.
158, and Appendix Tables 13 and 14. The difference in Schluter’s
and our results is largely because the sample utilized in this study
was drawn from the universe that excluded farmers with less than
three acres of operational holdings.
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Where ‘ R \ AR
Iphz .~ = Per month’ investment in’ variable inputs (in
" Rupees) - S e
TH . = Total herd size — DBM-+ IBM + SH (in
‘ * numbers)" T
DBM  =-“Desi” breed mllkmg (DBM)I‘. buffaloes (in
- numbers) PP,
IBM = Improved brqeci ,mill‘cing"(lBM) buffaloes (in
numbers) ’ : P
N = Availability of family labor (nhmbé’r’ of fe-
male adults) ' o
Lp. = Availability of fodder or grass land (in acres
with two decimals) : '
€ = Unobserved residual

B’s are unknown parameters.

The separate specification of “desi” and improved brzed
milking buffaloes, like the distinction between the two
varieties of a crop, is important in examining the effects of
technological change. 84 associated with the ratio of im-

proved breed milking to total herd is expected to be
larger than the 8. This is because there is greater econom-

ic incentive to maintain the improved brecd buffaloes in a
better way3 than the “desi” ones.

Total herd size is dcfined to include “desi” breed
(DBM), improved breed (IBM) milking animals plus the
supporting (SH) animals, (i.e. non-milking animals, and
young calves). It is one of the relevant variables influencing
per animal investment, because it shows whether or not
scale or size cffect is operating. Thus, estimate of f is ex-
pected to be positive and significant.

Table 1 presents the results of estimated model and
Theil’s “U” statistic? along with its decomposition to test
the accuracy with which the model can predict. .

All the coefficicnts have the logical signs. As expected,

2For convenience in presentation subscript n for number of farms
and t for current year arc omitted from i4is and other cquations in
the chapter. Fourteen of the original size of 99 sample farmers
were excluded for this study because of failure of crop harvest and
incomplete data on input and output of certain crops.

SAn average farmer in the sample from the came district studied by
Schluter spent Rs. 2,59 per day on concentrates for an improved
breed buffalo compared with Rs. 2.07 for a “desi” buffalo. This
farmer obtained an additional milk yield of 1.19 liters per day from
an improved buffalo. Schluter, op. cit., pp. 85 and 164,

4A note in the Appendix explains this statistic.

IBM .

33 is lﬁrgcr than ﬁ2. This indicates a larger increase in per

animal monthly investment in variable inputs as a result
of change in the composition of herd from “desi” to
improved breed milking buffalo.

The model is not rcestimated after excluding the
variable of total herd size to test whether or not
the scale economies are in operation, because §y is non-

significant. This result is presumably because there are no
potentialitics for scale economies under the existing
technological conditions characterized in low capital-labor
ratio in dairy-farming.

Although only 38 percent of the variations in per animal
investment in variable inputs arc explained by the model,
the “U” statistic (.1675) is rcasonably close to the ideal
value, namely, zero, for accurate prediction. The coeffi-
cient of correlation between actual and predicted values of
per animal monthly investment in variable inputs is 0.61.
The results on three partial coefficients of inequality show
that almost 76 percent of the difference between actual
and predicted values is caused by imperfect covariation,
whereas the remaining 24 percent is caused by unequal
variation.

Factors Influencing the Gross Revenue

The per animal monthly investment in variable inputs so
determined, in addition to thc other factors, would

. . Rp/12
influence the per animal per month gross revenuc — —ppr—=
from dairying. The gross revenue is defined to include the
value of milk and dung manure, both of which are
measured in constant prices. The following equation was
specified using the behavioral equation 2 in Chapter II:

R ? 1 1 »
D/12 = g’ +4 TH+ g, DBM+ g IBM+
TH Bo ™ A1 By TH B3 TH

g, N+ Ip/12 + €
TH ~1TH

(3.1.2)

The definitions of the variables are the same as before.
The results are given in Table 2.
The significant coefficients for the ratios of two
different breeds of milking to total herd size support the
rimary emphasis of this section. As was hypothesized,
5:3 is larger than ﬁ‘:.z This implies that the increase in

per animal monthly gross revenue from dairying as a result
of replacement of “desi” by improved breed milking
buffalo would be larger.

The coefficients associated with herd size and per
animal availability of family labor are not significant. The
nonsignificance of the coefficient associated with the total

_herd size indicates the absence of size economies in

dairy-farming of the sample farmers. This could be’
explained by the nature of existing technology in dairy-
farming.

The model explains 50 percent of variation in per
animal gross revenue from dairying. The results on Theil's



method of error analysis can be interpreted to indicate
conclusions similar to those of equation (3.1.1). Equation
(3.1.2) was analyzed in a similar manner using predicted
instead of observed values of per animal monthly invest-
ment in variable inputs. “U” coefficient dcrived from this
analysis is very similar to that derived from using observed
values of this variable, However, there is a decline,

although small in magnitude, in the percentage difference
between actual and predicted values of per animal monthly
gro;s revenuc attributable to the imperfect covariation —
uce,

Finally, monthly nct income from dairying can be
computed, as will be done in Chapter 1V, by using
cquations (3.1.1) and (3.1.2).

Table 1. Estimated OLS Parameters and Results of Theil's Method of Error Analysis of the Equation
for Factors Influencing Per Animal Monthly Investment in Variable Inputs for Dairy-Farming
‘ " of Sample Farmers, Surat District, 1969-70

L]

Explanatory variables

DBM IBM N D
~TH TH TH TH TH Constant
.Coeffi;ignis 0.392 27.437 42.817 —1.851 4.506 7.080
Standard
errors 0.486 5.738 9.052 2.583 1.600 4.769
R? = ,373
Theil’s Mcthod of Error Analysis
U 0.1675
UM? (%) 0.00
US? (%) 24.15
UC? (%) 75.85
r 0.6109
Table 2. Estimated OLS Parameters and Results of Theil’s Method of Error Analysis for the Equation
for Factors Influencing Per Animal Monthly Dairy Revenue of Sample Farmers,
Surat District, 1969-70
Explanatoty variables
I
DBM IBM N D/12
TH TH TH TH TH Constant
Coefficients 0.141 38.379 72.542 1.386 0.590 6.495
tandard
errors 0.806 10.832 16.868 4,189 0.185 7,958
R? = 495
Cheil's Method of Error Analysis
Using observed ID/ 12 Using predicted ID/ 12
TH TH
U 0.1584 0.1695
UM? (%) 0.00 0.00
US? (%) 15.92 19.80 .
UC? (%) 84.08 80.20
r 0.7005 0.6486




Section 2: Crop-Farming Activity of Year t
Assumptions Revisited and Importance of Crop Pattern

Given the internal flow of funds from such sources as
dairy plus non-farm incomes, the farmers take their
crop-farming deccisions of year t (1969-70). For the
multi-crop producing farm-familics the question of alloca-
tion of their land to various crops is far more important.
This is because once the land input is committed for a
particular crop it cannot be diverted to other crops until
the next crop-secason. Morcover, under the conditions of
constant output-input prices the per acre aggregate input
use and per acre aggregate gross revenue of such farms are
largely associated with the crop pattern (Table 3). How-
ever, the percentage of variation in per acre net returns of
cach crop explained by such factors as net cultivable land,
supplementary incomes, value of assets, and family size is
extremely small (Table 4). Therefore, the per acre input
use and per acre revenue of cach crop are considered fixed.
Finally, it is assumed that all crops compete with each
other.

A Stylized Model of Crop Pattern and Its Results

Under the above assumptions which are consistent with
the sample data under study, the farmers’ decision to grow
various crops is influenced by two sets of explanatory

factors, The first set of variables include their monthly
inflow of family capital from current dairy plus non-farm
incomes, minus their monthly outflow of current aggregate
consumption expenditure., The net flow of funds formed
from these can be termed as net family (or internal)
finance that would influence the choice of crops. This
integration of family finance and crop pattern decisions of
farmers is important under the imperfections in capital
market as well as risks in crop-farming,

The second sct of predetermined variables include the
farm size, availability of net irrigable land, wealth, and the
per acre expected net returns from own and competing
crops.b The per acre net returns from own and competing
crops of year t — 1 are defined as per acre expected net
returns, Since the data for the year t — 1 were not
available the data for this variable for the year t were used.
This is an improper specification because farmers’ per acre
expected net returns must be defined and measured in
terms of their past experience to analyze their influence in
the current period. Nevertheless, this specification is used,
because inclusion of an improperly measured variable

5As was mentioned in Chapter II, prices of crops and availability of
credit are excluded from this list of variables because the available
data did not contain variation in them.

Table 8. Estimated Equations showing the Importance of Cropping-Pattern in Determining Variation
in Per Acre Gross Revenue and Per Acre Expenses on Variable Inputs, Sample Farmers,
Surat District, 1969-70

Dependent variables (in 000 Rs. per acre of farm)

Independent variables All Gross
(proportion of size of variable Hired Ferti- Irriga- 0il reve-
farm under various crops) inputs labor lizers tion cakes nue
High-yiclding paddy 0.641 0.280 0.900 0.058 0.012 1.080

(0.103) (0.046) (0.032) (0.014) (0.020) (0.230)

Wheat 0.747 0.298 0.172 0.004 0.162 1.340

(0.272) (0.120) (0.085) (0.054) (0.076) (0.606)

Sugarcane 1.451 0.452 0.265 0.223 0.130 2.886

(0.059) (0.026) (0.018) (0.012) (0.017) (0.132)

Banana 1.656 0.326 0.410 0.285 0.208 2.328

_ (0.099) (0.044) (0.307) (0.020) (0.028) (0.220)

Other foodgrains! 0.014 —0.026 —0.013 - - 0.193

' (0.086) (0.038) (0.027) (0.193)

Other nonfoodgrains? 0.183 0.083, 0.023 - —~ 0.286

(0.077) (0.034) ~(0.024) (0.171)

r 981 963 - 952 962 .850 973

Figures in parentheses are standard errors.
10ther foodgrains include jowar, tur and val,
20ther nonfoodgrains include cotton and groundnut,

10



Table 4. Estimated Regression Equations for Factors Explaining Per Acre Net Returns
on Various Crops, Surat District, 1969-70

Dependent variables (in 000 Rupees)

Per acre net returns on

High- Other Other
Independent yielding food- nonfood-
variables Sugarcane Banana paddy Wheat grains grains
Net cultivable
land (in acres with .0058 .0059 —.0043 .0049 -.0011 —.0029
two decimals) (.0174) (.0279) (.0085) (.0066) (.0032) (-0058)
Monthly dairy plus
nonagricultural 0004 -.0010 .0001 —.0002 .0001 0001
income (in Rupees) (.0005) (.0016) (.0002) (.0001) (.00008) (.0001)
Value of assets
other than land .0024 .0069 .0005 -.00003 -.0002 .0004
(in 000 Rupces) (.0039) (.0055) (.0018) (.0013) (.0007) (.0012)
Family size (in .0031 —.0440 —.0115 .0083 -.0037 .0005
number) (.0309) (.0545) (.0133) (.0091) (.0047) (.0081)
Constant 1.1407 0.9799 0.7268 0.2633 0.1619 0.2338
(.3050) (.4273) (.1154) (.0861) (.0417) (.0748)
R? .035 119 .020 123 .055 .049

being a reasonable indicator was considered more appro-
priate than its total exclusion from the model.

Furthermore, the per acre expected net returns of each
crop of a given farmer was specified in two different ways
because every farmer did not grow all the crops.8 Thus,
when a given farmer did not grow a particular crop, his
expectation of per acre net returns was defined and
measured as being positive constant (1) by creating a
dummy variable. Against this, when a farmer did grow the
crop, his positive per acre net returns for the crop was used
as the variable. This procedure implies an assumption of
constant per acre expected net returns of a crop for those
farmers who did not grow the crop. However, the
expectations of those farmers who did grow the crop are
assumed to vary,

The results of the above model were, however, incon-
sistent in the sensc that the estimated parameters associ-
ated with the per acre expected net returns of own and
compcting crops did not have logical signs. For example, in
the equation for own (ith) crop the sign of the cocfficients
for per acre expected net returns of this crop was negative,

whereas that for the competing (qth) crop was positive.
Similarly, the sign of the coefficients associated with the
monthly net flow of funds in different equations was also
illogical. Contrary to the hypothesis, the probability of

6And consequently, the data recorded zero per acre net returns of
those crops that were not grown by a farmer.

"W
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growing high-return high-working-capital-intensive crops
was inverscly related to the net flow of funds formed from
dairy plus non-farm incomes minus consumption expendi-
ture. Hence, in the rest of this section and study we shall
utilize that model from which per acre net returns, and net
flow of funds variables arc excluded.

Empirically Accepted Model of Crop Pattern
and Its Results

The estimated form of the model is outlined below:

o _Li i}
(3.3.1.0) ¢ = 8i+ ﬁil Lyc t BioyF +Bi3 W+

Bigly * Big F

i=1, ..6crops
Where
L = Land under ith crop (in acres with two
decimals)
Loc = Net cultivable land (in acres with two decimals)
YF = Per month net income from dairy plus non-
farm jobs (in Rupees)
= Valuc of asscts excluding land (in 000 Rupees)
Lo = Net irrigable land (in acres with two decimals)
F = Family size (in number)



Crop pattern is defined as the proportion of land under

4th crop to net cultivable land instcad of gross cropped
area. This is becausec net cultivable land unlike gross
cropped area? reflects the size of a farm which is
considered for collateral and such other purposes by public
policy agencies. Morcover, use of this definition permits
prediction of intensity of cropping on given land.8 The
results of estimated model are given in Table 5.

The negative cocfficient for farm size in case of
high-return crops such as sugarcane, banana, high-yiclding

TGross cropped arca itself could vary with the variation in net
cultivable land.

81¢ is because of this definition and also because of the existence of
double cropping by sample farmers, the model specificd does not
require the additivity constraint on its parameters. This specifica-
tion implies:

6 6
£ «i>1, and T Bik=0 for each k.
i=1 =1

These restrictions are rcasonably met by the estimated model
(Table 5).

paddy, and desi wheat indicates that as farm size increascs,
the proportion of acreage under these crops declines. This
finding can be cxplained by marketing and other con-
straints that may have influenced crop pattern. The
marketing constraint is particularly operative for sugarcanc
and banana which most farmers in Surat district grow for
the cooperative marketing and processing societies. This
constraint primarily operates through the existing crushing
capacity of sugar factories and the transport facilitics
available to the fruit and vegetable marketing cooperatives
in the district.

The diseconomies of scale in managing labor force on
large farms, shortage of labor and other inputs, particularly
at the peak period of demand for them are some of the
other important factors explaining the above result.

The availability of net irrigable land was considered a
relevant variable for the unirrigated crops of other food-
grains and other non-foodgrains, because unirrigated crops
can also be grown on irrigable land. It is, however,
expected that the relationship between these variables
would be inverse. The cocfficient associated with net
irrigable land has the logical sign in all crop-cquations, it

Table 5. Estimated Equations for Factors Influencing Crop-Pattern
of Sample Farmers, Surat District, 1969-70

Explanatory variables

Dependent
“variables Lne YF w Lo F Constant R?
Lyyp/Lnc ~.0181 .0002 .0002 .0053 ~.0149 4895 .1584
(.0079) (.0001) (.0011) (.0090) . (:0081) (.0708)
Lsc/Lne —.0326 - .0019 0298 —.0034 2543 .1805
(.0086) (.0011) (.0098) (.0088) (.0765)
LBN/L‘nc —,0136 - 0001 0200 .0016 0615 1297
(.0056) (.0007) (.0064) (.0057) (.0500)
. LWT/an --.0040 .0001 .0001 .0080 -.0007 .0523 .1097
, (.0024) (.00004) (.0003) (.0028) (.0025) (.0219)
Lorg/Lnc 0149 .0003 -.0019 —.0227 —.0055 4327 .1818
. (.0083) (.0001) (.0012) (.0094) (.0084) (.0787)
I“'ONFG/L‘nc .0333 —.0001 -.0014 -.0297 -.0027 ,1655 2834
(.0066) (.0001) (.0009) (.0074) (.0067) (.0584)
Figures in brackets are standard crrors. : g‘ ai = 1.4558
Lyyp = Acrcage under high-yiclding paddy 6
~ .2 fi1 =-0.0201
Lgc = Acrcage under sugarcane 1 G ! _
LgN = Acreage under banana iz, Biz  =+0.0005
on 6 e -
Lwr = Acrcage under wheat . {2, B3 =-0.0010
Lopg = Acrcage under other foodgrains (jowar, tur ap'c'l v\al()”‘ ’ ; g | fia  =+0.0052
= Acrcage under other nonfoodgrains (cotton and groundnut) 6
LaonFa 8 grains (cottor groundnut) iz, Bis  =-0.0188



being positive for high-return crops such as sugarcane,
banana, HYV paddy, and negative for low-return crops of
other foodgrains and non-foodgrains. In addition, the
pattern of size of this cocfficient in different equations is
also logical. The cocfficient for sugarcanc which is the
most remunecrative crop being the largest, followed by
banana, high-yielding paddy, wheat, other foodgrains and
other non-foodgrains in that order of importance. The
results suggest that increasing the availability of net
irrigable land would increase the proportion of land
allocated to high-return crops such as sugarcane, and HYV
paddy, whercas it would decrease the proportion of land
under low-return crops of other foodgrains, and other
non-foodgrains,

The estimated parameter for wealth, a proxy for
incorporating risk and uncertainty hypothesis, has the
positive sign for such crops as sugarcane, banana, HYV
paddy, and whcat, as against negative for other foodgrains
and other non-foodgrains. This result suggests that as
farmers’ ability and willingness to take risks increase, the
crop pattern would shift from low-risk to high-risk crops.

On a priori considerations, family size variable was
specified as a proxy for aggregate consumption expendi-
ture. For the sample under study, this variable may not be
interpreted as a proxy for family labor except for
supervisory work for crop-farming. This is further rein-

forced by the sign of the coefficient in the equation for
banana which requires the most supervision as well as
watching,

The two sources of non-crop-incomes were first speci-
fied separately to find out whether or not their effect on
cropping pattern was the same. The “t" test performed for
this revealed that their effect was the same. Hence, the
model was reestimated after combining the two sources of
non-crop incomes. However, this variable was omitted
from the cquation for the two most risky as well as
working capital-intensive crops, namely, sugarcane and
banana. This is because the sign of the cocfficient
associated with this variable in these two crop-equations
was ncgative. Given the supplementary nature of these two
sources of income and given the long-duration as well as
very high working capital-intensity of these crops farmers’
view of the role of these incomes may not be similar to
that conceptualized in the a priori hypothesis. Thercfore,
omitting this variable from the model would give better
predictions of crop pattern than its inclusion.

As regards the predicting ability of the different
equations, the following may be noted: the lower R2 is
largely because of the use of ratiosas dependent variables.
The “U” statistic ranged between 2719 for other food-
grains to .5159 for banana, indicating thereby a varying
predicting ability of different crop-equations (Table 6).

Table 6. Results of Theil’'s Method of Error Analysis for the Equations for Factors Influencing Crop-Pattern
of Samplc Farmers, Surat District, 1969-70

Statistics Lyyp/Lnc Lgc/Lne LgN/Lnc

1 2 1 2 1 2
U 3118 3139 4142 same 5150 same
UM? (%) 0.00 0.00 0.00 as 0.00 as
US? (%) 44.86 42.57 46.48 for 52.99 for
UC? (%) 55.14 57.43 53.52 1* 47,01 1*
r 0.4114 0.3952 0.4306 3638

Lwr/Lnc LorG/Lnc LONFG/Lnc

1 2 1 2 1 2
U 4730 4677 2719 2764 3578 3584
UM? (%) 0.00 000 -~ 0.00 0.00 0.00 0.00
US? (%) 53.67 50.49 42.64 40.23 30.80 30.88
UC? (%) 46.33 49,51 57.36 59.77 69.20 69.12
r 0.3206 0.3446 0.4594 0.4262 0.5312

1 denotes using obscrved valucs of all explanatory variables.
2 denotes using predicted value of dairy income and observed values of all other explanatory variables,

0.5282

* This is because yg which includes dairy income is not an explanatory factor influencing Lg/Ly, . and Lgn/Ly, ..
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The two most common crop combinations, namely, (3.2.{.i) Iei = xi[‘i
paddy, and other foodgrains have the lowest *U” statistic.
The cocfficients of correlation between actual and pre-
dicted ratios of land under various crops to net cultivable
land ranged between 0.32 for wheat and 0.53 for other
non-foodgrains. More than 50 percent of the difference

Where i = 1,... 6 crops
m = 1,.... 4 variable inputs (hired labor, fertilizers,
oil cakes, and irrigation charges)

between actual and predicted values is caused by the Imi = Expenditure on mth input for ith crop (in
imperfect covariation between them. Finally, these results Rupces)
remain unchanged even when residuals were anlyzed using _ .th oy
the predicted valu®s of dairy income which is included in L; - gcr.caile under i crop (in acres with two
variable yp. ecimals) N
R = Gross revenue of ith crop (in Rupces)

Input Requirements and Gross Revenue of Crops

Considcring the relations 7.m.i, 8.i, and 9.1 specified in IcTi = Total expenditure on all farm inputs (bullock

labor, farm yard manure, besides the above

th ;
th

Chapter 11, the estimated linear equations for m*" input

th th mentioned four inputs) for i

Rupees).

crop (in

for i'" crop, gross revenue of i*" crop and total expendi-

turc on all m inputs for ith crop are given below:

(3.2.2.m.i) 1 §. L The estimated equations show high degree of association
T im™i

between the acreage under ith crop, and the concerned
(3.234) Ry ail‘i dependent variable (Table 7). The coefficients sim’ 8 i
Table 7. Estimated Regression Equations for Expenses on Variable Inputs and Gross Revenue of Various Crops,
Sample Farmers, Surat District, 1969-702
Dependent variables (in Rupees)
r Independent
variables All
(in acres with variable Hired Gross

two decimals) inputs - labor Fertilizers Irrigation Oil cakes revenue
Sugarcane 1460.511 459.423 247.316 209.392 162.674 3010,789
(51.270) (21.347) (13.816) (8.092) (16.258) (169.673)

r 973 954 935 . 967 .828 934
Banana 1753.727 394.882 429.872 270.549 221.490 2608.184
(114.,554) (35.792) (84.071) (14.757) . (29.491) (210.945)

r 947 904 925 962 822 923
High-yielding 627.443 192.991 102,327 35.807 31.332 1188.362
paddy (22.840) (8.481) (7.088) (2.128) (5.129) (45.857)
r 951 931 .850 .883 564 946
Wheat 345.739 79.278 88.804 58.495 20.538 577.375
(14.706) (8.612) (7.666) (5.620) (8.915) (32.381)

r 967 831 .883 .860 .648 945
Other 109.665 42.753 3.059 - - 238.068
foodgrains (5.141) (2.201) (.841) (9.521)
r 924 910 381 943
Other non- 166.979 72,042 - 19.732 - - 352.941
fuodgrains (12.037) (7.698) (18.251) ‘ (28.796)
r 894 .804 453 906

Figures in parentheses are standard errors.
3Each coefficient represents per acre value of the relevant dependent variable,
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Table 8. Results of Theil's Method of Error Analysis for Equations Estimating Gross Revenue
and Expenditure on Variable Inputs for Various Crops, Sample Farmers,
Surat District, 1969-70

Gross revenue (RCi) from

Other
non-
HYV Other food-
paddy Sugarcane Banana Wheat l'oodgrains3 grains4
) (1)} 1693 .1836 2269 .1852 .1706 2239
(2)2 2993 3882 4263 4242 2930 3853
UM? (%) (1) 0.76 0.69 0.70 0.55 0.95 0.72
(2) 0.23 0.19 0.28 0.63 0.43 0.30
Us? (%) (1) 3.05 8.26 5.86 3.06 10.22 4.24
(2) 29.27 22.81 35.51 15.32 31.73 12.28
uc* (%) (1) 96.19 91.05 93.44 96.39 88.83 95.04
(2) 70.50 77.00 64.21 84.05 67.84 87.42
r (1) .8451 9061 .8788 .9055 .9035 .8437
(2) 4464 5698 .6406 4862 7293 5182
Expenditure on all variable inputs (Icp;) for
U (1) .1624 d171 .1941 1502 .1988 .2362
(2) 3173 3710 4252 3912 2864 3570
UM? (%) (1) 0.00 0.36 0.92 0.75 0.60 0.44
(2) 0.00 0.05 0.27 0.09 0.28 0.
Us*(%) (1) 7.58 3.58 4.25 0.62 3.50 5.97
(2) 31.59 17.45 31.85 18.01 25.82 16.88
uc?* (%) (1) 92.42 96.06 94.83 98.63 95.90 93.59
(2) 68.41 82.50 67.88 81.90 73.90 82.88
r (1) .8699 9583 9095 .9376 .8496 .8312
(2) 4267 5664 .6218 .5839 .7001 6127
Expenditure on hired human labor (LE;) for
U (1) .1908 1532 .2385 .3202 2156 3299
(2) 3166 3768 4348 5179 2790 4431
UM? (%) (1) 0.55 0.28 0.45 3.74 0.21 0.21
(2) 0.19 0.06 0.19 1.64 0.18 0.14
Us? (%) (1) 5.13 5.21 7.80 5.18 9.88 1391
(2) 30.63 19.77 37.22 18.08 40.41 22,58
uc* (%) (1) 94.32 94.51 91.75 91.08 89.91 85.88
(2) 69.18 80.17 62.59 80.28 59.41 77.28
r (1) 8121 .9306 .8693 7334 .8449 .7100
(2) 4076 5697 .6364 2575 .7857 4628
Expenditure on fertilizers (FE;) for
U (1) 2862 .1829 2116 2684 6222 4352
(2) © .3624 3977 4500 4420 6250 4897
UM* (%) (1) 0.34 0.00 1.10 0.00 0.02 0.11
(2) 0.20 0.00 0.34 0.00 0.00 0.09
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""" Table 8. — Continued

Expenditure on fertilizers (FE;) for

Other

non-
HYV ~ Other food-
paddy - Sugarcane Banana Wheat foodgrains3 graim;4
Us*(%) (1) 13,12 5.45 5.90 7.49 89.17 21,12
(2) v 4142 19.23 30.94 25.63 58.65 34.17
uc* (%) (1) 86.54 . 94,55 93.00 92.51 60.71 78.77
(2) 58.38 80,77 68.72 74.37 41.35 65.74
r (1) 6470 . .9008 .8946 8341 1874 .5605
(2) 4006 5147 5697 .5324 .2763 4661
Expenditure on irrigation (WEi) for
HYV
paddy Sugarcane Banana Wheat
U (1) 2596 .1302 2010 2765
(2) . 3321 .3800 4234 .3850
UM? (%) (1) 1.45 0.56 0.85 1.91
. (?) 0.93 0.07 0.28 1.37
Us? (%) (1) 5.25 1.21 2.26 18.12
(2) 32.42 14.73 29.69 43.78
uc* (%) (1) 93.30 98.23 96.89 84.97
(2) 66.65 85.20 70.03 54.85
r (1) 6573 .9458 .9005 .8328
(2) 3725 5169 6127 7487
Expenditure on oil cakes (OC;) for
U (1) 5298 .3062 .3282 4602
(2) .6202 4313 4785 .5365
UM?* (%) (1) 1.02 1.44 1.20 1.12
(2) 84 0.88 0.76 1.07
us*(%) (1) : 53.77 18.90 10.00 27.63
(2 65.17 37.42 39.81 51,73
UC’(%) (1) 45.21 79.66 87.90 71.25
(2) 33.99 61.70 59.43 47.20
r (1) 4922 .7849 .7609 6142
(2) 1563 ' 5949 5719 5693

(1) refers to value predicted by using observed acreage under the crop.
(2) refers to value computed by using predicted acreage under the crop.
30ther foodgrains include jowar, tur and val.

40ther nonfoodgrains include cotton and groundnut.
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and S‘i represent, the per acre expenditure on mth input

for ith crop, per acre gross revenue of ith crop, and per
acre expenditure on all variable inputs respectively. Final-
ly, net income from crops can be computed, as will be
done in Chapter 1V, by using these per acre cocfficients
and the acreage under various crops predicted from
equations (3.2.1.i) discussed carlicr,

The “U"” statistic that is calculated by using observed
acreage under a crop is smaller than that computed by
using predicted acrcage under a crop. The percentages of
difference between actual and predicted values caused by
uncqual central tendency and imperfect covariation are
lower when they are calculated by using predicted instead
of observed ucreage under a crop. Hence, the percentage of
difference between actual and predicted values caused by
imperfect variation is higher when it is calculated by
utilizing predicted instead of observed acreage. Finally,
“U” statistic calculated by utilizing predicted acreage
under a crop exceeds 0.50 for only 4 out of 32 cquations
(Tablc 8).

Section 3: Aggregate Consumption Activity of Year t + 1

It may be recalled from Chapter II that in the sequential
decision-making process the farmers were assumed to take
their monthly aggregate consumption decision at the
beginning of cvery crop-year, Hence, at the beginning of
year t + 1 (i.c. 1970-71), the farmers take their decision to
consume. The factors influencing aggregate consumption
expenditure of the sample farm-families are now exam-
ined.

Factors Influencing Aggregate Consumption Expenditure

Using the behavioral equation 13 specified in Chapter II,
the following model was estimated:

(3.3.1) Ciyy1=p"+g" +80 1 +83[(R
Iz 0 TR YT 3‘[(T)cr

-YT] tBy Wiy 4B Frogten,

Where

Ci+1 /12 = Monthly aggregate consumption expendi-
ture of year t + 1 (in Rupees)

YT = Monthly net family income of year t —
termed as expected income (in Rupees)

(RMcr = Ratio of aggregate gross value of output to
investment in variable inputs for crop
farming of year t — termed as expected in-
tensity of crop-farming

Wit = Value of farm and non-farm assets ex-

! cluding land in year t + 1 (in 000 Rupees).
Py 1"2 = Family size in year t + 1 (in number)

!
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e’t, + 1 = Unobserved residual of year t + 1

ﬂb‘ and ﬂ’l' ﬂg are unknown parameters.

The main determinants of monthly aggregate consump-
tion expenditure of year t + 1 are expected intensity of
crop-farming, expected monthly net family income9,
wealth, and family size. The expected intensity of crop-
farming is defined as the ratio of aggregate gross revenue to
investment in variable inputs in year t. This variable is
specified because the farm-family, unlike the industrial
firm, is both a producer and a corsumer. This hypothesis
of inverse relationship between expected returns to invest-
ment and aggregate consumption expenditure (i.e. the
negative sign for the parameter ﬁé’) is particularly rele-
vant in an agriculture that faces imperfections in capital
market and also characterized by rapid productivity
changes. Furthcrmore, the variable of expected intensity
of crop-farming is specified so that its effect varies with
the level of income. This can be scen by differentiating C
with respect to (RMer» iec.

oC
- ny
5®Mgp ~ f3'T

Since we expect ﬂ,g < 0, MR&I?CT also must be

negative, Thus, as the expected intensity of crop-farming
increases, holding other factors constant, the farmer with a
low income will reduce the aggregate consumption by a
smaller amount than the farmer having higher level of
income. This is because at a lower level of income
consumption being low the scope for reducing consump-
tion would also be low.

The expected nct family income is specified to incor-
porate the hypothesis of varying marginal propensity to
consume with respect to income. This is seen by differenti-
ating C with respect to y el

1] 1 B-
g—;:—= gi’l' _Bo 4 B3 (I)CT
T

The estimated OLS parameters of the model and the
results of Theil’s Method of Error Analysis are given in
Table 9.

All the coefficients have the expected signs, F ifty-three
percent of variation in aggregate consumption expenditure

9An unrestricted model that specified expected crop-income and
expected dairy plus non-farm incomes separately was tested against
the restricted model which did not. distinguish between these two
sources of income. The “F* test, at 5 percent significance level,
revealed that the two models were the same implying thereby that
the marginal propensity to spend the two types of income did not
differ,



Tablc 9, Estimated OLS Parameters and the Results of Theil’s Method of Error Analysis of the Equation
for Factors Influencing Monthly Aggregate Consumption Expenditure, Sample Farmers,
Surat District, 1970-71

Explanatory variables

YT lyr (R/Dc*yr Wil Fis1 Constant
Coefficients 0.499 —6047.389 —.136 0.938 34.448 184.992
Standard
errors 0.139 14004.38 0.052 1.014 7.365 87.711
R? = 525

Theil’s Method of Error Analysis

Using observed y and (R/I)¢

Using predicted yy and (R/I)¢

u 0.1474 0.1459
UM? (%) 0.00 0.00
Us? (%) 19.60 20.20
UC? (%) 80.40 79.80
r 0.7189 0.7175
is explained by the model. Both the “U” coefficients are Ci+1 . ) )
quite close to zero (the ideal value) and are also the same. 12 Month.ly total family expenditure in year
A large percentage difference between the actual and t+ 1 (in Rupecs)
predicted values of monthly aggregate consumption is F . .
caused by the imperfect covariation. This is true for the t+1 = Family size of year t + 1 (in number)
residual analysis carried out by both the procedures as i . .th
indicated in Table 9. Finally, exclusion of the variable of ~ €'t+1 = Unobserved residual of j™ category of year

expected intensity of crop-farming from the model reduces
the marginal propensity to consume with respect to the
expected net family income by almost 33 percent,

Section 4: Allocation of Aggregate Consumption Ex-
penditure on Various Goods and Services of Year t + 1

In the sequential decision-making process the decision
consequent to the farmer's decision for aggregate con-
sumption expenditure is the allocation of this expenditure
on various goods and services. The pattern of consumption
expenditure of sample farmers is now examined.

Model on Engel Functions

Using the behavioral equation 14 that was specified in
Chapter 11, the model is outlined below:

g
t+1/1
——4—2= a.j+ﬁj (Logct+l/l2) +7j Ft+l+

Cev1f12
i
j = 1, .. 19 categories
Where .
By

= Monthly family expenditure on jth

category
in year t + 1 (in Rupees) :
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t+1

The estimated form of the above model which was com-
puted after suppressing the intercept to the origin is:

(3.4.1) EHI/m_a [Ct+1/12]+ﬁ [(log,ct+l
/12)Ct+l/l2]+'7 [(Ft+l Cy+ 1/12]

The advantage of this model is that it does not force
either the marginal propensity or the elasticity of expendi-
ture on individual items with respect to total expenditure,
to be constant. However, the function also ‘“‘implies a
decline in expenditure elasticities with rising total con-
sumption expenditure. This is more marked. the more the
elasticity differs from unity.”10

This functional form is, nevertheless, chosen for the
following reasons: One, in the context of increasing
incomes and hence expenditure examination of marginal
propensity to spend rather than expenditure elasticities of
various 7Joods is more relevant in judging the pattern of
additional demand. Two, this model satisfics the additivity
constraint. The additivity constraint implies that: ZJ U-J =1

10c, E, V., Leser, “Forms of Engel Functions,” Econometrica, Vol
81, No, 4 {October, 1968), p. 696,



andE {3 =3 7, 0 which follow from the fact that
Z; g =ct Three, the model under study unlike the log-

log-inverse (LLI) function!2 gave more plausible results of
marginal propensity to expend and its behavior along the
total expenditure scale in the sample data. The LLI model
gave negative marginal propensity to spend for two items,

HThis is shown below:

EJ = (¢ ﬁjlogC+ iF)C
-g—gl-g (aj+ﬁjlogC+7JF)+ﬂj % ¢
j
= % + ﬂj. using (¢j+ﬁjlogc+7jl") =

Summing over j both the sides of the equation:

z oe EE"+2ij=l+0—l
jBC jcC

The additivity constraint can intuitively be defined as the mar-
ginal change in expenditure on various items with respect to the
marginal change in total expenditure must add up to 1.

12This model for the jth item of consumption may be written as:
E.‘ = ca. '.:b‘{Ccdeg or
logE’ = a+bj & +dlogC+gjlogF

This function does not permit the additivity constraint, because
sum of log E does not make any meaning.

namely, beverages and education at the minimum level of
C in the sample data. More importantly, it also gave de-
clining behavior of the marginals as C increased for such
luxury items as toiletry goods, travel and recreation.

Estimated Engel Functions

Table 10 gives the estimated OLS parameters of the
earlier mentioned Engel function for 19 consumption
expenditure categories. The coefficients of multiple cor-
relation for all the ecquations except for travel and
recreation, and education were greater than 0.85. All the
significant coefficients have the logical signs. The signifi-

cant positive sign of ﬁj associated with (log C/ 9% C/19)

in the equations for travel and recreation, education and
medical services is consistent with a priori expectations.
The negative sign of the corresponding coefficient in the
cquation for vegetables and fruits could largely be duc to
the inclusion of expenditure on potatoes in this category.
Similarly, the negative sign of ﬁJ in the domestic and

consumer services equation nceds an explanation. This is a
result of the inclusion of expenditure on such func-
tionaries as barbers, potters, ctc. whose services are
substituted at the high level of aggregate expenditure by
means that do not involve purchase of these services. It
could also be the availuble data on consumption expendi-
ture did not include the cost of time spent on houschold
work by the permanent farm servant who usually does
both houschold and farm work. This explanation, how-
ever, assumes that the allocation of time between the two

Table 10. Estimated Engel Functions of Various Expenditure Categories,
Sample Farmers, Surat District, 1970-71

Expenditure on

Coefficients

jth

category &j Bj ?j r
1. Cereals 620 -.067 .006 971
' (.108) (.016) (.002)
2. Pulses 094 -.010 .001 961
(-018) (.008) (,0004)
3. Milk and ghee 218 -.081 .001 974
(,051) (.008) (.001)
4. Vegetables and 196 -.021 .0003 856
fruits (,063) (.010) (.001)
5. Sugar and gur 104 -.011 .001 953
(,023) (.004) (-0004)
6. Edible oil 231 -.027 001 956
(.:034) (.005) (.0007)
7. Beverages 062 -.007 .001 956
(,013) (.002) (.,0002)
8. Spices 142 -.017 ,0004 950,
(-019) (.008) (,0004) ’
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e *Tai)le 10, - Continuéd '

A

Expenditureon | B A ' Cocfficients
ith o ‘ U . .
it category / &j- 31 ‘9] . r
9. Fucl and light ’ o .29 0 - -.033 0008 963
(023) (.004) (.0004)
10. Tobacco and its 061 —-.006 .0002 .893
products - (021) (.003) (-0004)
11. Washing soap and .030 —.003 —.00007 946
other materials (-006) (.0009) (,0001)
12. Toiletry goods 010 ’ -.0004 —,00008 944
(.004) (.0006) (.00008)
13. Footwear .025 —-.003 0003 849
(.009) " (.001) (.0002)
14. Cotton textiles .064 .0002 0032 .860
(.101) (.0158) (.0020)
15. Domestic services : .146 —.016 -.001 906
(.027) (.004) (.0005)
16. Travel and —-.360 .069 —.005 825
~ recreation (.084) (.013) (-002)
17. Utilitics .084 -.002 -.0008 911
(.012) (.002) (.0002)
18. Education —.603 .099 -.0008 .781
(.099) (.015) (.0091)
19, Medical scrvices —.432 .086 -.0091 .849
(.087) (.014) (.0017)
Figurcs in parentheses arc standard errors:
19 19 19
T &j = 1.001, z fj = 0.0002, T 9§ = 0.0007
j=1 j= j=1

Definitions of Expenditure Categories

Cereals include rice, wheat, and jowar

Pulses include tur, mung, urad, gram, and beans

Milk and ghee, sugar and gur (molasses), and footwear arc sclf-explanatory

Vegetables and fruits mainly include green vegetables, potatocs, onions, mango, chikoo, banana, etc.

Edible oil includes groundnut and sesumum oil

Beverages include tea and coffee

Spices include red chillies, salt, turmeric, cumin, mustard, ctc.

Fuel and light include coal, wood, gas, and matches

Tobacco and its products include cigarettes, bidis, chewing tobacco and snuff

Washing soap and other washing materials includc soaps, detergent, indigo, etc.

Toiletry goods include bathing soap, hair oil, toothpaste, cosmetics, ctc.

Cotton textiles include mill-made khadi and handloomed cotton clothing including ready-made garments, and bedding
Domestic and consumer services include services of house-maid and village functionaries like barbers, potters, etc.
Travel and recreation include visits to towns, citics, ctc. by bus and railway and visit to cinema houses

Utilities include electricity charges, radio license fees, house tax, ctc.

Education includes school and college tuition fees, books, stationery and newspaper

Medical services include physician and surgeon’s services and medicines.
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Table 11. Results of Theil's Method of Error Analysis of the Estimated Engel Functions
of Sample Farmers, Surat District, 1970-71 '

Engel Functions for

Statistics Cereals Pulses Milk & ghee Veg. & fruits Sugar & gur
1 2 1 2 1 2 1 2 1 2
U 1213, .1408 1408 1728 1144 1583 2783 .2897 .1541 1778
UM? (%) 0.09 0.49 0.00 0.15 0.01 0.31 0.01 0.19 0.01 0.11
US* (%) 14.87 23.94 11.92 24.38 11.96 28.23 43.30 57.68 13.04 26.47
uc?*(%) 85.04 75.57 88.08 75.47 88.03 71.46 56.69 42,13 86.95 78.42
r 8310 .6382 .7603 .6080 8225 6247 4485 3759 71326 6231
Engel Functions for
Statistics Edible Oil Beverages Spices Fuel & light Tobacco
1 2 1 2 1 . 2 1 2 1 2
U 1497 .1632 1495 1817 .1595 .1683 .1365 1427 2381 2536
UM? (%) 0.01 0.58 0.08 0.05 0.13 0.16 0.00 1.39 0.00 0.04
Us*(%) 22.04 37.76 8.07 14.06 17.91 31.72 30.64 39.90 28.13 44.03
UC*(%) 77.95 61.66 91.85 85.89 81.96 68.12 69.36 58.71 71.87 55.93
r .6825 6121 1767 .6461 4908  .3659 5241 4424 5239 - 4304
Engel Functions for
Statistics Washing soaps, etc. Toiletry goods Footwear Cotton textiles Domestic services
1 2 1 2 1 2 1 2 1 2
U .1665 .1849 .1685 .1882 2713 2928 2856 3271 2209 2342
UM? (%) 0.00 0.27 0.01 0.00 0.09 0.14 0.00 0.10 0.01 0.38
US*(%) 23.56 48.06 13.90 47.34 27.09 47.26 37.21 33.97 44.65  68.04
UC* (%) 76.44 51.67 86.09 52,66 72.82 52.60 62.79 65.93 55.34 - 31.58
r .6390 5417 7224 6818 6475 4473 4846 4293 4535 .3408 .
Engel Functions for ’
Statistics Travel & recreation Utilities Education Medical services
1 2 1 2 1 2 1 2
U 3076 4364 .2096 2292 .3461 4758 2811 © 4567
UM? (%) 0.02 0.30 0.01 0.01 0.14 0.83 0,04 0.87
US? (%) 15.43 43.87 22,71 60.84 18.72 87.42 12.19 . 40.80
UC*(%) 8555 55.88 77.28 80.15 86.14 © 6175, 87.77 58.88
r 7166 4599 5902 5395 . 8768

© 7829

1 denotes using observed values of G, 1/12
2 denotes using predicted values of Gy /12

5780 . 7627

c21



types of work of the farm servant would be different in

large compared to that in small farm-families.
The negative sign and significance of "7\_] associated

with (F * C/12) variable in the equations for domestic and
consumer scrvices, travel and recreation, utilities which
include clectricity charges, radio license fees, etc., educa-
tion and medical services shows that these expenditure
categorics may be termed as “luxury’ items for the sample
under study. Finally, the cstimated equations for travel
and recreation, medical services and education may be
treated with caution for predicting expenditure on these
items at the low level of monthly aggregate consumption
expenditure,

The results on residual analysis are given in Table 11,
The “U" statistic calculated by using the observed values
of monthly aggregate consumption expenditure ranged
between .1214 for cereals to .3461 for education equation.
The percentage difference between actual and predicted
values caused by the inequality in their mean values is less
than one for all equations. Against this, the onc that is
caused by the imperfect covariation between the actual
and predicted values is more than 70 for all except three

equations, The results may be interpreted to signify that
these equations exhibit a fair degree of forecasting ability.
This interpretation remains unchanged even for the results
of residual analysis that is based on predicted instead of
actual values of per month aggregate consumption ex-
penditure. The only exception is that the percentage
difference between actual and predicted values caused by
imperfect covariation has increased, whereas that caused
by unequal variation has decreased. This result is, however,
marked only for 7 out of 19 equations.

Estimated Pattern of Marginal Propensity to Expend by
a Typical Small versus Large Farm-Family

Table 12 presents the estimated marginal propensity to
spend on various items of consumption of farm-families
having 4 and 16 acres, and for the sample as a whole, A
typical 4 acre farm-family in thc sample spends, at the
margin, on foodgrains about twice as much as does a
typical large farmer having 16 acres of net cultivable land.
The marginal propensity to expend (MPE) on pulses by a
small farm-family is about one-eighth of the aggregate of
MPE on foodgrains. The corresponding figure for a large

Table 12. Estimated Pattern of Marginal Fropensity to dpend by Representative Small and Large Farm-Families,
Surat District, 1970-71

Representative Farm-Families

Expenditure categorics

Small Large Sample

1. Cereals 217 .109 .168
2. Pulses 034 .025 026
Sum: Foodgrains 251 134 194

3. Milk and ghee 121 .099 096
4. Vegetables and fruits 062 026 .038
5, Sugar and gur 037 029 028
6. Edible oil .066 .034 .042
7. Beverages 020 .015 .016
8. Spices ) 036 016 020
Sum: Nonfoodgrains foods 342 219 240

9, Fuel and light .052 043 .020
10. Tobacco ard its products 024 017 .020
11, Washing soap and other materials 011 .006 .007
12, Toiletry goods 007 .006 .007
13, Footwecar 007 005 y 005
14. Cotton Textiles 080 .092 .090
Sum: Nonfood nonservice 181 169 149

15. Domestic and consumer services 041 016 021
16. Travel and recreation .058 148 112
17. Utilitics 019 014 ..014
18, Education 029 149 .130
19. Medicines and medical services 079 151 140
Sum: Services 226 478 417
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farm-family is nearly one-sixth, This illustrates the impor-
tance of pulses in the diet of even a rich farmer.

A small farm-family’s MPE on milk and ghee forms only
about one-third of the sum of its MPE on non-foodgrain
food items. The corresponding figure for a large farm-
family is about one-half. However, the share of MPE on
vegetables and fruits in the sum of MPE on non-foodgrain
food items is about the same for both the small and large
farm-familics. This is presumably because of the inclusion
of potatoes in the definition of this expenditure category.

Although the MPE on clothing is about the same for the
two types of farm-families, the share of this category in
the sum of MPE on non-food non-service items is larger for
a large farm-family than that for a small one. The reasons
for such a result have been discussed in the preceding
section, The MPLE on travel and recreation, education, and
medical services together has nine-tenths share in the sum
of incremental expenses on non-food service items of a
large farm-family as against seven-tenths of a small one.

Conclusions

1. Analysis of dairy-farming enterprise reveals that the
high-yielding milking buffalo, unlike a *“‘desi”’ breed milk-
ing buffalo, can generate much larger inputs including
labor use, milk output, and also net returms. Hence,
Chapter IV will compare the estimated increase in net
returns from the acquisition of an improved quality
buffalo with that from a “desi”’ breed buffalo to determine
haw long it takes for farmers to recover the incremental
fixed capital cost.

2. Dairy income can generate a continuous flow of
funds which together with non-farm income is indicative
of relaxing capital and risk-bearing constraints for crop-
farming. The results of the Surat sample show that
increases in the flow of income from dairying and
non-farm jobs would increase the proportion of acrcages
under HYV paddy and wheat, whereas it would decrease
the proportion of land under cotton and groundnut.

3. The sample data show the overwhelming im-
portance of crop pattern in determining farmers’ use of
inputs such as fertilizers and labor and also their gross
revenue from crops. Factors such as net cultivable land,
supplementary incomes, values of assets and family size
explain an extremely small percentage of variation in per
acre net returns on crops.

4. The proportion of land under such high-return-high-
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working-capital-intensive crops as sugarcane, banana, and
HYYV paddy is found to be inversely related to the size of a
farm. Constraints like marketing, diseconomies of scale in
managing labor on large farms and shortage of inputs
could be responsible for this result.

5. The availability of net irrigable land has positive
influence on the proportion of land allocated to these
high-return crops, while it has negative influence on the
proportion of land allocated to the low-return unirrigated
crops. Thus, Chapter IV will predict the change in crop
pattern resulting from an increase in the availability of net
irrigable land up to 100 percent of the farm size of the
sample farmers,

6. Similarly, increasing the ability and willingness to
undertake risk as is indicated by the wealth of farmers
would shift the crop pattern in favor of high-risk crops
such as sugarcane and HYV paddy from such low-risk
crops as other foodgrains and other nonfoodgrains.

7. The analysis of aggregate consumption function
shows that as expected gross retums per rupee of
investment in variable inputs for crop-farming increase, the
aggregate consumption expenditure declines. The signifi-
cance of this result is reinforced by the sensitivity of an
estimatc of marginal propensity to consume in a model
that excludes this variable,

8. The analysis of expenditure patterns, like the
previous analysis,}3 shows that the pattern of additional
expenditure (i.e. marginal propensity to spend) by farm-
families is fairly diversified. For an average farmer in the
sample, the marginal propensity to spend on milk, ghee,
fruits and vegetubles together is about the same as the
marginal propensity to spend on manufactured nonfood
items as one category. The former group of commaditics
may have low capital-lubor ratios in their production
processes. The high level of marginal propensity to spend
on education, medicines and medical services, and travel
and recreation is noteworthy.,

9. Finally, most equations exhibit reasonable degree
of accuracy in their prediction ability judged by Theil'’s
method of Error Analysis. Hence, the ensuing chapter will
discuss the results of the ex-post predictions. Chapter IV
will also analyze the effects of alternative policies to
change the availability of net irrigable land, and internal
finance through income from dairying on sample farmers’
crop pattern, input use, income, and hence on expenditure
on various goods and services.

185, M, Desal, “Analysis of Consumption Expenditure Patterns In
India,” Occasional Paper No. 54, Department of Agricultural
Economics, Cornell University, USAID — Employment and In-
come Distribution Project, 1972,



CHAPTER IV

POLICY ANALYSES — PREDICTIONS
OF CHANGES IN CROP PATTERN,
INPUT USE, INCOME AND ITS
DISTRIBUTION, AND COMNSUMPTION
PATTERN OF FARM-FAMILIES

Introduction

This chapter utilizes the empirical model estimated in
Chapter III to predict crop pattern, input use, income and
its distribution, and consumption pattern of sample
farmers. The first set of predictions are computed prior to
changing the observed values of all the explanatory
variables in thc modecl. The other set of predictions are
carried out after changing the observed values of two
variables, namely, net irrigable land, and size of dairy herd.
For this purpose, the policy of differential change, among
other policies, in the existing availability of thesc resources
of small and large farmers is also considered. This is
particularly relevant because there exists plethora of
programs for reducing income disparities and employment
creation.!

Section 1 covers the methodological procedure of
making the two scts of predictions in addition to bricfly
describing the results of first set of predictions. Section 2
discusses the cxisiing availability and feasibility of
changing the two resources, namely, net irrigable land, and
size of herd of the sample farmers. Analysis of the results
of the second sct of predictions is presented in Section 3.
Before presenting these sections, the mechanism by which
the model leads to the effects of change in the existing
availability of resources on crop pattern, input use,
incomes, and hence consumption pattern may be briefly
stated.?

It may be recalled from the preceding chapter that
increasing the cxisting availability of net irrigable land
would shift the crop pattern in favor of high-return crops
of sugarcanc, followed by banana, HYV paddy and wheat
from such other crops as jowar, tur and cotton. These
shifts would in turn cause changes in input including labor
use and also in incomes of farmers. The ircreased incomes
wouid consequently lead to change in aggregate consump-
tion expenditure, and hence in expenditure on various
goods and services.

The change in cxisting size and composition of herd
leads to increase in input use for and also in revenue from
dairying. The increased dairy income by providing internal

1For some cltations on this subject on India, see Selected Bibliog-
raphy.

2’I'he effects of price and short-term credit policies on crop pattern
could not be examined, because the empirical model is based on
data which do not contain varlation in prices and credit.
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finance relaxes capital and risk constraints on growing
various crops. And hence, it leads to shifts in crop pattern
from such crops as cotton and groundnut to crops such as
HYV paddy and wheat. These, in turn, cause change in
input use, incomes and conscquently in aggregate con-
sumption, and in expenditure on various goods and
services.

Section 1: Methodological Procedure for
Computing Predictions

Each of the equations discussed in Chapter III is utilized
to compute the dependent variables for every farm-family
in the sample. This is done twice, once before and again
after changing the resource or explanatory factor under
consideration. Under the former arc included two types of
predictions. The first type of prediction is carried out by
using observed values of all the explanatory variables in the
model. This is referred to as R1 in Table 13. The second
type of prediction is computed by using predicted values
of those explanatory variables that are determined in the
modci, in addition to utilizing observed values of other
explanatory factors.3 This is referred to as R2 in Table 13.
The model, as expected, exhibits reasonable degree of
accuracy in its predicting ability (Table 13). Hence, the
results of predicted values of different variables designated
as R2 are utilized iu the rest of this chapter.

The other set of predictions are those that are computed
after changing the existing level of the two resources. The
predictions so computed are referred to as P1 to P7 which
correspond to seven alternatives considered for the change
in the two resources.

The values predicted before change in the existing level
of resources (designated as R2) arc then subtracted from
those estimated after changing the resources. This compu-
tational procedure gives the magnitude of change in the
variable under study. In the text such change is referred to
as effect of varying the existing level of resource
considered.

Section 2: Existing Resource Availability and
Justification for a Change

As mentioned carlier, this chapter intends to examine
the impact of changing two rescurces, namely, net irrigable
land, and size and composition of dairy herd of the sample
farmers. These variables are selected because availability of
irrigable land is a pre-condition for the successful intro-
duction of new technology as embodied in new seed
varieties, high-return cash crops, such as sugarcanc,
banana,® and also multiple cropping. Adding an improved

3The explanatory variables that are determined in the model are
designated with stars in Table 18,

4These crops are more labor-intensive compared to the alternative
crops (see Table 7 in Chapter I1I). Also see Gunvant M. Desai and
M.G.G. Schluter, “Generating Employment in Rural Areas,”
Seminar Series XII, Seminar on Rural Development for Weaker
Sections, Indian Society of Agricultural Economics, Bombay and
Indian Institute of Management, Ahmedabad, May 1074, Pp.
148-152,



Table 18. Comparison of Average of Observed and Ex-Post Predicted Values of Dependent Variables of the Model,

Surat District, 1969-70 and 1970-71

Observed Predicted! Predicted?
(0) (R1) (R2)
Diary-farming R ™ T T Ceresveveasee
1. Investment in variable inputs (ll"')) 1452,12 1451.88 1451.88
2. Gross revenue (R]"')) 2438.52 2436.84 2436.84
3. Net income (Y]*)) 986.40 984.96 984.96
Crop-acreages ceeseserasesess inacres with 2decimals cvvevveveenannnn
1. Sugarcane (L§C) 1.76 .77 1.76
2. Banana (LEN) 0.92 0.93 ‘ 0.92
3. High-yielding paddy (LfiYP) 2.35 2.37 2.35
4. Wheat (L;‘VT) 0.45 0.47 0.47
5, Other foodgrains? (L‘(")FG) 3.24 3.22 3.25
6. Other nonfoodgrains4 (LBNFG) 1.89 1.90 1.88
Inputs use forcrops . eeess Cereenaen cevess inRupees «vevviann cesesenees
1. Hired labor (,LEY) 1967.66 1933.34 1935.86
2. Fertilizers (EiFEi’") 1210.11 1160.47 1161.55
3. Irrigation charges (EiWEI:") 762.22 726.61 727.09
4. Oil cakes (EiOCi") 524.39 521.94 522,25
5. All inputs (2ilcT;) 6589.96 6471.82 6478.59
Gross Revenue from
Crops (EiRal) 12255.89 12164.66 12177.46
Net income from all crops (EiY'éi) 5665.93 5692.84 5698.87
.................... n\Rupecg.....................
Aggregate consumption expenditure (C*) 7564.08 7420.20 7599.36
Expenditure on (EJ)
1. Cerecals 1760.30 1774.59 1805.36
2. Pulses 272.19 271.48 276.14
3. Milk and ghee 936.00 938.68 953.65
4. Vegetables and fruit 446.25 449.65 458.96
5. Sugar and gur 307.06 305.93 311.01
6. Edible oil 484.80 486.35 497.79
7. Beverages 178.87 177.18 180.56
8. Spices 262.45 259.20 266.26
9. Fuel and light 368.38 364.24 877.22
10. Tobacco and its products 176.47 175.62 178,59
11. Washing soap and other materials 78.69 73.84 75.25
12, Toiletry goods 48.56 48.28 48,71
13. Footwear 60,14 60.42 61.69
14. Cotton textiles 673,98 687.95, 690.92
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.. - Table 13, — Continued . -,

Expenditure on (Ei)

15. Domestic and consumer scr\(iéés‘ ‘ A . 256.94 258.35 264.99
16. Travel and recreation o 400.49 395.44 373.84
17. Utilities | 114:65 114.07 11520
18. Education 301.27 284.61 T 25242
19. Mcdical services 44541 438.07 411.10
NOTES

1R refers to mean of values predicted by using the observed data on all the explanatory variables. Values of those variables
that were measured in per month terms were multiplied by 12 to obtain their annual values, whercas those measured on
per animal basis were multiplied by the total herd size to obtain their values for a farm-family. This was also done for pre-
diction R2 and all other alternative predictions analyzed in this Chapter.

2R2 refers to mean of values computed by using the predicted values of the starred variables, in addition to using observed
data of other explanatory factors in the concerned equations. This was done because a recursive model requires using pre-
dicted instead of obscrved values of those explanatory variables that get determined in the model.

80ther foodgrains include jowar, val, and tur.

4QOther nonfoodgrains include cotton, and groundnut.

Table 14. Existing Availability of Total Net Cultivable Land, Net Irrigable Land and Dairy Herd
of the Sample Farmers, Surat District, 1969-70

Net Cultivable Land Sizc Groups
(in Acres with two dccimals)

. Less than 7.50 7.50 and more Sample
1. Number of farmers 35 50 85
2, Total net cultivable land 180.09 626.50 806.59
3. Irrigable net cultivable land 133.39 471.96 605.35
4. % of irrigable to total net
cultivable land 74.07 75.33 75.05
5. Number of farmers owning less than
average percentage of irrigable to
total net cultivable land ) 11 19 30
6. These farmers total net
cultivable land 63.84 261.27 825.11
7. Their net irrigable land 29.66 124.15 1563.71
8. Percent of irrigable to total net
cultivable land of thesc farmers 46,30 47.561 47.28
9. Number of dairy animals 122 264 386
10, Number of milking buffalocs
(a) “‘Desi” 57 89 146

(b) Improved 4 29 83
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breed buffalo instead of “desi” buffalo represents a shift in
the production function similar to that for new varicties of
crops. Such shifts would lead to increases in income from
dairy enterprise. Dairy income being continuous in char-
acter, may help farmers by providing assured minimum
income. The emphasis is, therefore, on expanding the
existing proportion of net irrigable land to total (net)
cultivable land and also on increasing the number of
improved breed milking buffalo.

An examination of Table 14 on the availability of the
two resources reveals that almost three-fourths of the
farmers’ net cultivable land is irrigable. In contrast, a
negligible proportion of their dairy herd is represented by
the improved quality of buffalo. The former result holds
for both the groups of farmers, whereas the latter one is
less applicable to farm-families with 7.5 and more acres.
The other reasons for expanding the availability of the two
resources arc discussed at length to gain a perspective on
the feasibility of changing these resources. The past and
anticipated development of new rice varicties, sugarcane
and banana farming, canal and underground well irrigation,
and milk-marketing and processing facilities in Surat
district are, therefore, described.

The progressive arcas of this district have witnessed
successful adoption of new rice varieties. They provide a
striking illustration of a high degree of complementarity
between irrigation and marketing facilitics required to
induce farming of sugarcane and banana. Although it took
about twelve ycars since the inception of a sugar factory in
1955 to double the cane crushing capacity in the district,
this capacity increased threefold in as short a period as
four ycars. By 1973-74, it is estimated that the crushing
capacity in the district would risc to 7,000 (from 4,000 in
1971-72) tons per day which would require 39,000
(instcad of 14,250 in 1970-71) acres of sugarcane in the
district.5

As regards banana farming, there are at present in Surat
district 20 cooperative fruit and vegetable growers® market-
ing socictics and onc cooperative processing and preserva-
tion plant for fruits and vegetables.6 These societics
together form the Gujarat State Cooperative Fruits and
Vegetables Marketing Federation at the district level. This
Federation, since its establishment in 1964-65, has cx-
ported 1.08 million tons of bananas to Kuwait, Bahrain,
U.S8.S.R., Abu Dubai, Qatar, Japan, and Iran,

Regarding the development plans for irrigation, it has
been anticipated that with the completion of the Ukai
multi-purpose river valley project in the district, an
additional 0.65 million acres would reccive irrigation,
Along with the existing Kakrapar weir project, this project
will serve a gross command arca of 1,33 million acres. Of

5Desai and Schluter, op. cit,, p. 4.

6Appendix Table 4 gives the membership of sample farmers to these
and other such societies,

this, 0.95 million acres will receive perennial irrigation.”
Notable progress in underground well irrigation has also
been made in recent years.8 A cooperative milk marketing
and processing plant SUMUL has been established in the
district. This plant will be developed on a similar pattern as
AMUL (in Kaira district of Gujarat) which is known for its
rapid progress. The plant in Surat district provides market-
ing, veterinary, and processing facilitics to farmers through
its village-level cooperatives.

Section 3: Predictions After Resource Changes —
Analyses of Results

Alternative Policics Considered

The following seven alternative policies to change the
level of the two resources of farmers are considered to
analyze their effects on crop pattern, input use, incomes,
and consumption patterns:

Pl:Farms with less than 7.5 acres? are assumed to
undertake fixed capital investment (a) to acquire two
improved quality milking buffalocs, and (b) to increase
their net irrigable land up to 100 percent of their farm
size by well irrigation.10 Against this, the farmers with
7.5 and more acres arc assumed to undertake only well
irrigation investment to increasc their net irrigable land
up to 100 percent of their farm size.

P2: Whereas the small farmers would acquire only one
improved quality milking buffalo, besides receiving
canal watcer to increase their irrigable land by similar
magnitude as in P1, the large farmers would increase
their irrigable land up to 100 percent only by investing
in well irrigation.

P3: For the former group of farmers, we assume that they
could incrcasc the proportion of net irrigable to
cultivable land up to 100 percent by recciving canal
water. In contrast, the large farmers arc assumed not to
change the proportion of net irrigable land.

P4: Both the groups of farmers would increase the herd
size by acquiring an additional *desi” breed buffalo.

™, s. Randhawa, et. al., Farmers of India, Vol. 1V, (New Delhi,
Indian Council of Agricultural Research, 1968) p. 192.

8Twenty-three percent of irrigated area in Surat district received
water by well irrigation systems in 1965-66, us against about 18
percent in 1960-61. In a period of seven ycars the number of wells
in Gujarat State has increased by 18.96 percent, whercas the
number of wells fitted with pumpsets has increased by 34 percent.
Similar data for Surat district are, however, not available. See,
Desai, op. cit., p. 27, and S. M. Patel et, al., “Management of Lift
Irrigation (Report on Pilot Rescarch Project in Gujarat),” (Ahme-
dabad, Indian Institute of Management, 1969}, p. 16.

9This limit of 7.5 is arbitrarily set. In this study, it is, however,
primarily guided by the fact that the sample was drawn from a
universe that excluded farms below three acres of operational
holding (see the discussion on sampling design in Chapter Iy, It
may be noted that the agencies such as Small Farmers Develop-
ment Agency consider five acres as maximum holding for being a
small farm holding in a district like Surat.

10Appendix 5 gives an estimated fixed capital and fixed main.
tenance cost of a typical lift irrigation system in Surat district,
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Working Capital Use, Milk Production and Consumption Patterns Prior to and after Change in Resowrces
of an Average Farm-Family, Surat District

Table 15. Estimates of Level of and Changes in Fixed Capital 1 Crop-A Family Net 1 Inputs Use,

Prodicted Pyedicted Changes Under Various Policiest ‘
Per fano-fruily R2 Pl P2 P3 P4 ) 6 n
1. Fixed capital & (n Rupces) - 15241 8864 - 800 1400 - 14088
2 Crop pattern (in acres with two decimals)
(a) Sugarcane 1.76 1.10 1.04 0.10 0.01 0.02 0.85 108
(®) Banana 0.92 0.59 0.59 0.07 0.01 0.01 0.58 0.59
Sub-total 2.68 1.69 1.63 017 0.02 0.03 1.43 1.67
(100.00)2 (63.30) (61.05) (6.37) (0.75) (1.12) (53.36) (62.55)
{c) HYV paddy and wheat 2.81 0.35 030 0.03 0.08 0.16 0.24 027
{100.00) (12.46) (10.68) (1.07) (2.85) (5.69) (8.54) (9.61)
{d) Other foodgrains .25 -0.82 —~0.80 —0.08 0.08 0.15 ~0.66 ~0.89
(100.00) (-25.23) (~24.62) (~2.46) (2.46) (4.62) (-20.31) (—27.39)
{¢) Other nonfoodgrains 1.88 -1.19 -1.10 ~0.10 -003 ~0.06 ~0.87 -1.08
{100.00) (—63.30) (~58.51) (-532) (-1.60) (-3.19) (—46.28) (~54.79)
3. Net income (in Rupees) 8437 2560 2245 198 431 825 1687 2000
{100.00) (30.34) (26.61) (2.35) (5.11) ©.77) (19.99) (23.71)
4. Income incquality ratio® -172822 —.049343 -~.028724 -.014740 —.014739 -.026352 -010176 —.012037
{100.00) (~28.55) (-16.62) (-833) (-8593) (~15.25) (-5.89) (-6.96)
5. Inputs use (in Rupees)
(2) Hired labor (crops phus dairy) 2109.62 742.33 681.29 66.80 76.34 16.68 570.29 661.49
(100.00) (35.19) (32.29) (317 (3:62) (5.53) (27.03) (31.36)
(b) Fentilizers 1161.55 535.88 517.19 54.54 1181 2199 466.05 525.55
(100.00) (46.09) (44.53) (4.70) (1.02) (1.29) (40.12) (45.25)
(<) Irrigation Charges 727.09 404.80 390.52 40.73 6.88 12.64 $47.80 399.16
(100.00) (65.67) (53.71) (5.60) (0.95) (1.73) (47.8%) (54.90)
(d) Oil cakes 522.25 319.72 308.81 3229 484 8.84 275.75 315.78
(100.00) (61.22) (59.13) (6.98) (0.93) (1.69) (52.80) (60.47)
6. Total working capital use 5732.45 2572.22 2226.21 229.04 293.74 425.18 1956.46 2247.62
(Crops plus dairy) (100.00) (44.87) (38.84) (4.00) (5.12) (7.42) (34.13) (39.21)
7. Milk production (in Litres) 1827.74 828.53 412.73 - 620.64 1009.80 - -
(100.00) (45.33) (22.58) (33.96) (55.25)
8. Consumption patterns (in Rupees)
(a) Cereals 1805.36 121.70 104.48 1045 19.56 86.84 80.33 92.76
{b) Pulses 276.14 18.92 16.24 170 3.02 5.70 12.42 14.40
Sub-total 2081.50 140.62 120.72 1215 2258 4254 92,75 107.16
(100.00) (6.76) (5.80) (0.58) (1.08) (2.04) (4.46) (5.15)
(c) Milk and ghee 953.65 68.33 58.59 593 10.89 20.56 45.03 51.81
(d) Vegetables and fruits 458.96 28.52 24.29 2.69 4.64 8.72 18.50 21.46
Sub-total 1412.61 96.85 82.88 8.62 15.58 29.28 63.53 78.27

(100.00) (6.86) (5.87) (0.51) (1.10) (2.07) (4.50) (5.19)
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Table 15. — Continued

(¢} Sugar and gur 311.01 21.18 18.21 1.84 3.47 6.48 14.12 16.24
() Edible il 497.79 27.67 23.43 2.54 4.50 8.50 17.93 20.61
(3] 180.50 11.16 9.60 0.99 1.73 3.35 735 8.62
(h) Spices 266.20 12.85 10.87 1.27 2.10 4.01 8.19 9.46
Sub-total 1255.62 72.86 62.11 6.64 11.80 22.34 47.59 54.93
(100.00) (5.80) (4.95) (0.53) (0.94) (1.78) (3.79) (4.38)
(i) Fuel and Light 377.22 11.44 9.52 1.42 2.06 3.82 6.78 791
(i) Tobacco and its products 178.59 12.56 10.87 099" 1.93 3.67 8.19 9.60
(k) Washing soap and other materials 75.25 5.08 428 0.42 0.79 1.55 3.24 3.67
{) Toiletry goods 48.71 4.51 3.81 0.28 0.65 1.27 2.96 3.38
(m) Footwear 61.69 3.67 s.11 029 0.65 1.13 2.40 2.83
(n) Cotton textiles 690.92 65.22 56.61 5.08 10.85 9.20 43.90 50.82
Sub-total 1432.38 102.48 87.95 848 16.93 30.64 67.47 78.21
(100.00) (7.15) (6.14) (0.59) (1.18) {2.19) +.7n) (5.46)
(o) Domestic and consumer services 264.99 14.54 12.14 1.41 2.32 4.52 9.17 10.59
(p) Travel and recreation 373.84 89.50 78.07 6.49 13.47 5.12 60.98 70.30
(q) Utilities 115.20 10.31 8.75 0.99 1.64 s.11 6.78 7.76
(r) Education 252.42 97.70 85.98 1991 14.20 27.11 67.635 78.36
(s) Medical services 411.10 108.15 93.89 4490 15.84 30.08 73.14 84.57
Sub-total 1417.55 320.20 278.83 73.70 47.47 89.94 217.70 251.58
(100.00) (22.59) (19.67) {5-20) (3.35) (6.34) (15.36) (12.75)
NOTES
1. For description of various policies P1 to P7, sec text, pages 86 and 87.
2. Figures in brackets are percentages. Such figures under the col for policies rep percentage change in
the concerned variable over that its level prior to change in resources {i.e. R2).
3. Income incquality ratio was calculated using the following formula d by Henry Theil in Economics of In-

This measure mstead of Gini ratio is used because calculation of the latter using

formation Theory. (Rand McNally, 1967), p. 91.
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P5: An increase in the herd size by purchasing an addition-
al improved quality buffalo by both the groups of
farmers is assumed. :

P6: It is assumed that both the groups of farmers increase
their net irrigable land up to 100 percent of the farm
size by canal water.

P7: A similar magnitude of incrcase in net irrigable land as
for P6 by the two groups of farmers investing in well
irrigation is assumed.

The first three policies may be considered to represent
differential change in the two resources of small versus
large farmers, whereas policics P4 to P7 represent identical
change in the resources of both the groups of farmers.

P1 will be compared with the remaining six policies to
show the nature of differential change in the two resources
of the small and large farmers that may be most facilitated
by development programs.

Alternative P2 is considered for such reasons as
preferential treatment of small farmers for supplying canal
water, and also for considering development of their dairy
farming on a scale smaller than under P1. P3 will be
compared with P6 to show the macro effects of restricting
changes in irrigation resources to small farmers alone.

P4 and P5 will be analyzed to bring out the differences
in the effects of changing the size of dairy herd by two
different breeds of buffalo.

P6 and P7 will be compared to show the difference in
the effects of increasing net irrigable land by the canal
versus well irrigation facilities because well unlike canal
irrigation is characterized by greater certainty of water and
may enable farmers to make larger shifts to such crops as
sugarcanc, banana, HYV paddy and wheat. Morcover, the
acquisition of irrigation assets increascs productive wealth
(designated as W in cquation 3.2.1.i in Chapter HI) of
farmers. This variable conceptually represents the role of
risk-bearing ability and willingness of farmers. Analysis of
impact of change in the size of wealth due to the
acquisition of lift irrigation system by farmers would
reveal its role. Thus, increasing the size of net irrigable land
by two sources of irrigation would have different impact
on crop pattern and hence on input use, incomes, and
conscquently on consumption patterns of farmers.

Effects of Suggested Nature of
Differential Change in Resources

A comparison of the results of seven alternative
policies to change the resources of farmers reveals that P1
may be preferred (Table 15). Before analyzing the results
of Pl it may be recalled that this policy cnvisiges
increasing the dairy herd by two improved breed milking
buffaloes and also increasing the size of net irriguble land
by well irrigation for small farmers, in contrast to only
well irrigation investment for large farmers. This policy
may particularly be emphasized if the carlier discussed
plans of canal irrigation development do not cover the
small farmers. Furthermore, well irrigation investment may
be encouraged on these farms to ensure greater certainty

of water supplies and also for increasing their productive
wealth.

P1 would lead to much larger increases in acreages under
sugarcane, banana, HYV paddy and wheat as well as in
milk-production than any other policy considered!!
(Table 15). As a result, there would be larger increasc in
input use as well as in production and incomes of farmers.

The increase in the income of an average farmer is 30
percent over that prior to change in his resources. This
farmer would be able to gain fixed capital investment of
Rs. 15,241 in about six ycars.

The incquality in the distribution of incomes among
farmers under the suggested P1 would be reduced by 29
percent. This reduction is much larger than that under P2
and P7 which are both comparable to Pl from the
viewpoints of size of increase in the income of an average
farmer and also in use of all inputs other than labor.
Indeed, this policy (P1) would lead to a much higher
increase in the use of hired labor. Thus, the differences in
the incicased use of hired labor between P1 and P2 (which
ic the next high-employment generating policy) is about
ninc percent. The corresponding result with respect to use
of working capital for nonlabor inputs for both crop and
dairy farming is 18 percent. Similarly, the differences in
increased usc of fertilizers between P1 and P2 s 3.52
percent and 3.54 percent for oil cakes. These findings
imply that P1 would create larger potential for indirect
effects of inducing interregional as well as intersectoral
growth linkages caused by larger increases in use of ol
cakes and other inputs.12

The demand-induced growth linkages!3 may arise not
only from increased use of working capital and production
inputs but also from increased expenditure on consump-
tion goods and services. Pl may be preferred to other
policies for this reason too (Table 15). Thus, a larger
increase in consumption of such items as milk, ghee,
vegetables and fruits which are supposed to have low
capital-labor ratio in their production processes provide

D

ke cxception being only with respect to milk prodiction under
P4 which envisages increasing herd size of every farmer, small and
large alike, by one improved breed milking buffalo. HHowever, the
policy for enlarging dairy herd of large farmers may not be
accepted by them on such grounds as higher preference for leisure
than for labor including management labor. This reasoning
assumes that these farmers will not be able to meet increased
labor requirements by hiring more labor.

12The interregional and intersectoral growth linkages that are
particularly relevant here are those that would result through the
expansion in acreages under groundnut cultivation and that in
Processing activities of groundnut oil cakes. Groundnut is widely
grown in unirrigated tracts of Surat and other districts. Incidental.
ly, this crop is nore labor-intensive than the competing crops such
as cotton, and jowar in thesc arcas; sce Desaj and Schluter, op,
cil, pp. 11 and 12. These authors have also discussed similar
effects on employment that may result from increased sugarcane
output to be processed by sugar factorics.

For the study of demand-induced growth linkages for Indian
cconomy, sec, John W, Mellor, op. cit., (forthcoming, 1975),



Table 16. Estimates of Changes in Crop Pattern, Family Net Income and its Distribution, Inputs Use, Working Capital Use,
and Consumption Pattern of an Average Farm-Family, Surat District,
Under Two Policies!

. Difference :
priees been
fami redicted Cim. 8
P form-family P3 P4 changes?  [GeyJx 100
1 2 3 4
1. Crop pattern (in acres with two decimals) :
(a) Sugarcane 0.10 0.85 0.75 750.00
(b) Banana 0.07 0.58 0.48 658.71
Sub-total 0.17 1.43 1.23 723.53
(c) HYV paddy & wheat 0.03 0.24 0.21 700.00
(d) Other foodgrains -0.08 -0.66 ~-0.5%8 —-1725.00
(e) Other nonfoodgrains —0.10 -0.87 -0.77 —770.00
2, Net income (in Rupees) 198 1687 1489 752.02
3. Income inequality ratio —.014740 -.010176 .004564 30.96
4. Inputs use (in Rupees)
(a) Hired labor 66.80 570.29 508.49 753.73
(b) Fertilizers 54.54 466.05 411.51 754.51
(c) Water charges 40.73 347.80 307.07 753.92
(d) Oil cakes 82.29 '275.75 243.46 . 753.98
5. Total working capital (cash) use 229,04 1956.46 1727.42 754.20
6. Consumption patterns (in Rupees)
(a) Cereals 10.45 80.33 69.88 668.71
(b) Pulses 1.70 12.42 10.72 630.59
Foodgrains 12.15 92.75 80.60 663.37
(c) Milk and ghee 5.93 45.03 39.10 659.36
(d) Vegetables and fruits 2.69 18.50 15.81 " 587.73
Dairy-products, vegetables & fruits 8.62 63.53 54.91 637.01
(€) Sugar and gur 1.84 14.12 12.28 667.39
(f) Edible oil 2.54 17.93 15.39 605.91
(g) Beverages 0.99 7.35 6.36 642.42
(h) Spices 1.27 8.19 6.92 544.88
Other foods 6.64 47.59 40.95 616.72
(i) Fuel and light 1.42 6.78 5.36 377.46
(i) Tobacco and its products 0.99 8.19 7.20 727.27
(k) Washing soap and other materials 0.42 3.24 2.82 671.43
(1) Toiletry goods 0.28 2.96 2.68 957.14
(m) Footwear 0.29 2.40 2.11 727.59
(n) Cotton textiles 5.08 43.90 38.82 760.24
Manufactured nonfood items 8.48 67.47 58.99 695.64
(o) Domestic and consumer services 1.41 9.17 7.76 550.35
(p) Travel and recreation 6.49 60.98 54,49 839.60
(q) Utilities 0.99 6.78 5.79 584.85
(r) Education 19.91 67.63 47.72 239.68
(s) Medical services 44.90 73.14 28.24 62.89
Services 78.70 217.70 144.00 195.35
NOTES

1. P3 assumes that farmers with less than 7.5 acres would increase net irrigable land up to 100 percent by recciving canal
water, whereas large farmers would not witness any change in their resources.

P6 assumes an increase in net irrigable land up to 100 percent of the farm size by canal water for both the groups of
farmers,

2. Differences between predicted changes is calculated by subtracting values in column 1 from those in column 2.
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greater potential for employment-oriented growth strat-
egy. Similarly, there would be significant increases in
expenditure on such items as medicines and education, on
processed foods such as sugar and edible oil, and on
toiletry goods, footwear and clothing including ready-
made garments.

Since the suggested policy envisages greater increases in
incomes of small farmers the following may be noted:

On an average, these farmers would earn about 40
percent more income than they did prior to their resource
changes.14 In contrast, an average large farmer would
witness about 28 percent increase in his income. The small
farmers could gain the fixed capital investment of Rs.
16,888 to acquire lift irrigation system and two improved
breed milking buffaloes in a little less than cight years.
This compares favorably with about five years for large
farmers.

It may, therefore, be concluded that the nature of
differential change in the two resources of small and large
farmers as suggested by P1 may be facilitated by programs
for long-term credit with a provision for differential
interest rates and more flexible repayment schedule,
assessment of the ground water potentials, cattle in-
surance, veterinary scrvices, marketing and processing
facilities for milk, sugarcanc and banana.

Effects of Restricting Change in
Irrigation Resource to Small Farmers

The policy of restricting changes in irrigation resources
to small farmers alone (described as P3) may now be

14The increase in average income of small farmers under P2 is only
23 percent. 1t may be recalled that P2 envisages increase in net
irrigable land through canal irrigation and increase in herd size by
only one improved breed milking buffalo for these farmers.

compared with the policy which does not restrict these
changes to cither of the two groups of farmers (described
as P6). Differences in the effects of these two policies are
considered to dramatize the important role of large
farmers in contributing, directly and indirectly, to the
earlier discussed employment-oricnted growth linkages,
The following results are noteworthy:

The loss in income of farmers and hence in their
consumption expenditure on various goods and services is
very large (Table 16). Similarly, the loss in employment,
and in the use of other inputs such as oil cakes and
fertilizers due to smaller increases in acreage :ander such
crops as sugarcane, banana, HYV paddy and wheat is also
large. Against this, the gain duc to reduction in income
incqualitics among farmers is quite small.

Effects of Changing Herd Size by
Two Different Breeds of Buifalocs

It may be recalled from Chapter III that change in herd
size by improved instead of *desi” breed milking buffalo
raises the use of inputs, revenue including milk output and
hence dairy income by a larger amount. This, in turn,
would cause, by providing larger internal finance, larger
shifts in acrcages under HYV paddy and wheat and
thereby lead to larger increases in the, use of labor and
other inputs. The crop-farming incomes of farmers would
also increase. Hence, the policies three (P3) and four (P4)
of cxpanding the dairy herd of sample farmers by two
different breeds of milking buffalo may be compared.

The comparison is attempted first to determine the
magnitude of incremental effect on (a) use of variable
inputs, (b) gross revenue, and (c) net returns from
dairying. Sccond, the comparison would show whether or
not the difference in incremental net return of increasing
herd size by an improved instead of *“‘desi” breed milking

Table 17, Estimate of Incremental Investment in Variable Inputs, Gross Revenue and Net Returns of An Average Farmer

Due to Increasing Herd Size by *“Desi” versus Improved Breed Milking Buffalo,

!

Surat District, 1969-70

{ncreasing herd size by

% change in
the difference
in incremental

effect: i.e.

Difference in
incremental

L an additional buffalo of effect: i.e. Cim.4asa%
Estimate of incremental “Desi” breed  Improved breed Cim. 3 — Clm. 2 of Clm. 2
1 2 3 4 5
’ ...............inRupecs............... Percent
1, Investment in variable inputs 461 646 185 40,13
2. Gross revenue - 827 1346 519 62.73
3. Net returns (i.c. Row 2 — Row 1) 366 700 | 334 V

91.25

"')3_2,



buffalo is attractive enough to bear the additional invest-
ment for the purchase of an improved breed buffalo by an
average farmer. Then follows a brief description of the
integrated cffects on crop pattern, input use, incomes and
consequently on consumption of different items under the
two policies.

On an average, the improved breed buffalo generates an
additional annual demand of Rs. 185 for variable inputs
(Table 17). This forms 40 percent incrcase over the
incremental demand for variable inputs caused by the
purchase of an additional *desi” breed milking buffalo.
The increase in incremental gross revenue due to the
addition of a higl-yiclding buffalo over that duc to a
“desi” breed buffalo is Rs. 519 per year. This is about 63
percent of the increments in gross revenue caused by
increasing “desi” breed milking herd.

The percentage of increase in annual net returns to
farmers due to the acquisition of an additional high-
yielding instead of a “desi” breed buffalo is 91. An average
farmer in Surat district would receive an annual increment
of Rs. 334 by way of nct return for expanding his herd
sizc by an improved instcad of ‘“desi” breed milking
buffalo. Thus, the additional cost, Rs. 600, of purchasing
an improved buffalo can be recovered by a farmer in about
a year and three quarters. This period of recovery will be

further reduced since this additional dairy income would
gencratc additional crop income of Rs. 60 per year
through its effect as an internal finance to grow various
crops. Considering the total effect, it is found that a
farmer can recover the additional fixed investment of Rs.
600 in about a ycar and a half.

Finally, the larger increase (about 63 percent) in
production of milk, a high-income elasticity commodity,
on account of acquisition of improved instead of “desi"
breced milking buffalo is particularly important in the
context of increasing incomes.

As regards the comparison of integrated effects, the
following results are noted:

As mentioned carlicr, a larger increase in dairy income
by providing larger internal finance leads to larger shifts in
crop pattern from such low return crops as cotton and
groundnut to such high return crops as HYV paddy and
wheat (Table 18). As a result, the difference in the
increased levels of incomes from crops of an average
farmer under the two policies is 92 percent. The cor-
responding differences in this farmer’s use of labor,
fertilizers and oil cakes are 53, 86 and 83 percent,
respectively. Similarly, the difference in the increased
levels of working capital, use for crops and dairy farming is
45 percent. Finally, there is a significant increase in

Table 18. Estimates of Changes in Fixed Capital Investment, Crop Pattern, Milk Production, Net Income and its
Distribution, Inputs Use, Working Capital Use and Consumption Patterns of an Average Farm-Family,
Surat District, Under Two Policies!

Predicted Difference % Dit:ference,
change bcty\.rccn i.e.
predicted Clm. 3 100
P4 P5 changes? ['—] X
Per farm-family & Cim. 1
1 2 3 4
1. Fixed capital investment (in Rupecs) 800 1400 600 75.00
2. Crop pattern (in acres with two decimals)
(a) Sugarcane 0.01 0.02 0.01 100.00
(b) Banana 0.01 0.01 - -
Sub-total 0.02 0.03 0.01 50.00
(c) HYV paddy and wheat 0.08 0.16 0.08 100.00
(d) Other foodgrains 0.08 0.15 0.07 87.50
(e) Other nonfoodgrains ~0.03 —0.06 -0.03 —-100,00
8. Milk production (in litres) 620.64 1009.80 389.16 62.72
4. Net income (in Rupces) 431 825 394 91.42
5. Income inequality ratio —.014739 ~.026362 ~.011623 78.86
6. Inputs usc (in Rupecs)
(a) Hired labor 76.34 116.68 40.34 52.84
(b) Fertilizers 11.81 21.99 10.18 86.20
(c) Irrigation charges 6.88 12.64 5,76 83,72
(d) Oil cakes 4.84 8.84 4.00 82.64
7. Total working capital (cash) use 298.74 425,18 131.44 44,75
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Table 18. — Continued

Pre di&c d Difference % D'if.fcrcncc,
" change . bct\\.recn i
- ‘ predicted Clm. 8
P4 P5 changes? [Cl'_m"'f] x 100
Per farm-family
| 2 3 : 4
8. Consumption patterns (Rupees)

(a) Cereals 19.56 36.84 17.28 88.34
(b) Pulses 3.02 5.70 2.68 88.74
Foodgrains 22.58 42.54 19.96 88.40
(c) Milk and ghee 10.89 20.56 9.67 88.80
(d) Vegetables and fruits 4.64 8,72 4.08 87.93

Dairy products and
vegetables and fruits 15.53 29.28 13.75 88.54
(e) Sugar and gur 3.47 6.48 3.01 86.74
(f) Edible oil 4.50 8.50 3.01 86.74
(g) Beverages 1.73 3.35 1.62 93.64
(h) Spices 2.10 4.01 1.91 90.95
Other foods 11.80 22.34 10.54 89.32
(i) Fuel and light 2.06 2.82 1.76 85.44
(j) Tobacco and products 1.93 3.67 1.74 90.16
(k) Washing soap and other materials 0.79 1.55 0.76 96.20
(1) Toiletry goods 0.65 1.27 0.62 95,38
(m)Footwear 0.65 1.13 0.48 73.85
(n) Cotton textiles 10.85 19.20 8.35 76.96
Manufactured nonfood items 16.93 30.64 13.71 80.98
(o) Domestic and consumer scrvices 2.32 4,52 2.20 94.83
(p) Travel and recreation 13.47 25.12 11.65 86.49
(q) Utilitics 1.64 3.11 1.47 89.63
(r) Education 14.20 27.11 12.91 90.92
(s) Medical services 15.84 30.08 14.24 89.90
Scrvices 47.47 89.94 42,47 89.47

NOTES

1. P4 refers to increasing the herd size by acquiring an additional *desi” breed milking buffalo by both small and large

farmers.

P5 refers to increasing the herd size by acquiring an additional improved breed milking buffalo by both the groups of

farmers.

expenditure on such consumption goods as milk, ghee,
fruits and vegetables, edible oil, medicines and education.

It may thus be concluded that policies to encourage
fixed capital investment to acquire an improved instead of
“desi” breed buffalo would be worthwhile both from the
point of view of an individual farmer and of an aggregate
economy. Inasmuch as the risk caused by ihe loss of an
animal due to discase, flood, ctc. hampers farmers’
motivation to enlarge their herd size, the cattle insurance
scheme is suggested as an important component of the
policies for development of dairy-farming. In addition, the
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Differences between predicted changces is calculated by subtracting values in Column 1 from those in Column 2.

programs for developing high-yielding and disease-resistant
breed of buffaloes, long-term credit, veterinary services
and marketing facilities are suggested.

Effects of Canal versus Well Irrigation
Expansion Policies

For reasons discussed carlier, the two sources of
irrigation would have different impact on crop pattern and
consequently on input use and incomes of farmers, Hence,
the comparison of their effects is important.

The shifts in crop pattern in favor of such crops as



sugarcane, banana, HYV paddy and wheat due to in-
creasing the size of net irrigable land by undertaking well
irrigation (P7) are larger than those fesulting from in-
creasing canal (P6) irrigation (Table 19). As a result, the
difference in the increased incomes of an average farmer
under the two policies is 19 percent. Furthermore, the
reduction in income inequality among sample farm-
families under P7 is greater than that under P6.

The significance of the difference (of Rs. 313) in
increases in average income of farm-families under the two
policies is that the farmers would prefer investment in well

irrigation if, and only if, the ecarlier discussed plans for
expansion of canal urrigation facilities do not cover the
sample farmers. Assuming that the sample farmers cannot
receive canal irrigation nor can they buy water from other
farmers to expand their proportion of net irrigable tp total
land, the fixed capital cost of Rs. 14,088 for an entire lift
irrigation system can be recovered by an average farmer in
about seven years.

The policy for well irrigation development may be
preferred on three grounds. One, it increases the absolute
level of income of hired laborers more than the alternative

Table 19. Estimates of Changes in Crop Pattern, Family Net Income and its Distribution, Inputs Use, Working Capital Use
and Consumption Patterns of an Average Farm-Family, Surat District, Under Two Policies?

85

Predicted Difference % Difference, ‘
changes between i.e
predicted Clm. 8
: P6 P7 changes? [(-ZI-x-n—l] x 100
Per farm-family
1 2 3 4
1. Crop pattern (in acres with two decimals)
(a) Sugarcane 0.85 1.08 0.23 27.06
(b) Banana 0.58 0.59 0.01 0.58
Sub-total 1.43 1.67 0.24 16.78
(c) HYV paddy and wheat 0.24 0.27 0.03 12.50
(d) Other foodgrains —0.66 -0.89 -0.28 —34.85
(e) Other nonfoodgrains —0.87 -1.03 -0.16 —18.39
2. Net income (in Rupees) 1687 2000 313 18.55
3. Income inequality ratio .010176 .012037 —.001861 18.29
4. Inputs usc (in Rupecs)
(a) Hired labor 570.29 661.49 91.20 15.99
(b) Fertilizers 466.05 525.55, 59,59 12,77
(c) Water charges 347.80 '899.66 51.36 14.77
(d) Oil cakes 275.75 315.78 - 40.03 14.52
5. Total working capital (cash) use 1956.46 2247.62 291.16 14.88
. 6. Consumption patterns (in Rupees)
(a) Cereals 80.33 92.76 12,43 15.47
(b) Pulscs 12.42 14.40 1.98 15.94
Foodgrains 92.75 107.16 14.41 15.54
(c) Milk and ghee 45.03 51.81 6.78 15.06
(d) Vegetables and fruits 18.50 21.46 2.96 16.00
Dairy products and )
vegetables and fruits 63.53 73.27 9.74 15.33
(€) Sugar and gur 14.12 16.24 2.12 15.01
(f) Edible oil 17.93 20.61 2.68 14.95
(g) Beverages 7.35 8.62 1.27 17.28
(h) Spices 8.19 9.46 1.27 15.51
Other foods 47.59 54.93 7.34 15.42
(i) Fucl and light 6.78 791 1.13 16.67
(i) Tobacco and its products 8.19 9.60 141 17.22 .
(k) Washing soap and other materials 3.24 3.67 043 13.27
() Toiletry goods 2,96 3.38 0'.4~2‘ 14.19.



" 'Table, 19. = Continued

B Predicted Y :Dxffcrcncc % iffercncc,
between
— changes .. predicted Cim. 3] 100
: : .P6 - P7 changes? [
Per farm-family y
: 1 2 3 4
“(m) Footwear 2.40 2.83 . 043 17.92
(n) Cotton textiles 43.90 50.82 - 6,92 15.76
Manufactured nonfood items 67.47 78.21 10.74 15.92
(o) Domestic and consumer services 9.17 10.59 1.42 15.49
(p) Travel and recreation 60.98 70.30 - .'9.82 15.28
(q) Utilities 6.78 - -7.76 0,98 14.45
(r) Education 67.63 78.86 10.73 15.87
(s) ‘Medical services 73.14 84.57 11.43 15.63
Services 217.70 251.58 33.88 15.56
NOTES :
1. P6 assumes increase in net irrigable land up to 100 perccnt of the farm size by canal water facilities for both the
groups of farmers.
P7 assumes similar magnitude of increase in net irrigable land as for P6 although by undertakmg investment in well ir-
rigation by both the groups of farmers.
2, Differenées between predicted changes is calculated by subtracting values in column 1 from those in Column 2,

policy. Two, it reduces the income inequality among
farmers more than the other means of irrigation. Three,
this policy has other beneficial, although indirect, effects
on inducing interrcgional as well as intersectoral growth

- linkage caused by larger increases in demand for oil cakes
and other inputs. Additionally, it also leads to an increase
in consumption of such items as milk, ghee, fruits and
vegetables, clothing including ready-made garments, do-
mestic services, medicines and education.

The preceding discussion which argues for policies for
well irrigation devclopment is, however, subject to one
important qualification. While the suggested policy appears
reasonable by analyzing the results of an average farmer in
the sample, the same policy is unviable for sample farms
below 7.5 acres. This is because the incremental annual net
rcturns (Rs. 648) that would be obtained by an average
small farmer as a result of change in his cropping pattern
are extremely small. This is primarily because of the
smallness of his farm. This emphasizes the need for a
disaggregative and selective approach in evolving policies
for agricultural development. And it brings us to our
earlier suggestion of facilitating differential changes in the
two resources of small and large farmers (i.e. P1),

Conclusions

The analysis in this chapter emphasized the importance
of policies for facilitating differential change in the
availability of two resources, namely, nct irrigable land,
and size of dairy herd of small versus large farmers, It is,
however, suggested that restricting expansion in irrigation
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resource to small farmers alone is not desirable from the
viewpoint of overall growth in income and employment.
Nonetheless, a selective policy with respect to certain
resources such as that for dairy development on small
farms is considered desirable. In this context, it may be
noted that change in size of dairy herd by an improved
instead of ‘‘desi” breed buffalo is found economically
viable. The additional fixed capital investment for this can
be recovered by a farmer in about a year and half.

The suggested policy (designated as P1) of differential
change in the two resources of farmers increases the
income of a typical small farmer by 40 percent as against
28 percent for a typical large farmer. Further, because the
model incorporates both production and consumption
aspects of farm-families, we could clearly trace the direct
and indirect potentialities for inducing growth linkages
through changes in crop pattern and in consumption
pattern under this policy. These effects are eventually
caused by changes in fixed capital investment needed for
resource e::pansion by farmers. Such changes are consider-
ed as pre-conditions for successful adoption of new
technologies in crop as well as in dairy farming. Public
policies to encourage such investment at the farm level
should, therefore, include among others the programs for
(i) long-term credit with provisions for differential interest
rates and flexible repayment schedule, (ii) cattle insurance
scheme, (iii) breeding of high-yielding and discase-resistant
buffaloes, (iv) veterinary facilitics, and (v) marketing and
processing facilities for milk and crops such as sugarcane
and banana,



CHAPTER V

CONCLUSIONS AND POLICY
IMPLICATIONS

Main Findings
Dairy-Farming of Year t

1. Both per animal per month investment and gross
revenue from dairying are largely influenced by the
composition of herd. The effect of improved breed milking
buffalo on both the monthly input expenditure and
revenue per animal is larger than that of “desi” breed
buffalo. An increment to investment in variable inputs for
a dairy herd caused by the addition of an improved instead
of “desi” breed buffalo is 40 percent higher. The cor-
responding change in gross returns is 63 percent. Hence,
the additional annual net returns (Rs. 334) to farm-
families from an acquisition of improved instead of “desi”
breed milking buffalo would enable them to recover the
additional fixed capital cost (Rs. 600) in about a year and
three quarters.

2. This period of recovery will be further reduced
since the additional dairy income, by providing internal
finance, would generatc additional net crop income of the
order of Rs. 60 by causing larger shifts to high-return
crops. Considering the total cffect, a farmer can gain the
additional [ixed capital investment of Rs. 600 in about a
year and a half. Thus, the analysis of predicting changes in
incomes and input use as a result of change in size of dairy
herd concentrates on policies to increase the herd size of
improved breed buffalo.

Crop-Farming of Year t

1. Over 85 percent of variation in per acre gross
returns and input use of the sample farmers are associated
with their crop pattern and hence the emphasis on
analyzing crop pattern.

2. The proportion of land allocated to such high-
return-high-working-capital-intensive crops as sugarcane,
banana and HYV paddy is found to be inversely related to
the size of a farm. Constraints such as marketing, timely
and adequate availability of inputs and diseconomies of
managing Jabor force on large farms could be responsible
for this. Marketing constraint is particularly important for
sugarcane and banana which farmers in this district grow
primarily for cooperative marketing and processing soci-
eties.

3. The analysis of influence of net irrigable land on
crop pattern reveals that the estimated parameters have
expected signs as well as pattern of their size. Thus, the
sign is positive for high-return crops of sugarcane, banana,
HYV paddy and wheat, whereas it is negative for such
low-return crops as jowar, tur and cotton. Similarly, the
size of cocfficient for sugarcane is .he largest, followed by
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banana, HYV paddy, wheat, other foodgrains and other
non-foodgrains. These results imply that as the availability
of net irrigable land increases, the crop pattern would shift
from low-return crops to high-return crops. Thus, the
analysis of changes in crop pattern and hence in income
and input requirements as a result of increasing the size of
net irrigable land while holding the total farm size same is
important.

4. The estimated parameters for wealth, a proxy for
incorporating risk hypothesis and family size to proxy for
monthly aggregate consumption expenditure have the
logical signs in all the crop-equations, the sign being
positive for wealth and negative for family size for
high-retnrn-high-working capital-intgnsive crops.

5. The influence of per acre expected net returns from
various crops and monthly net flow of intemal finance
formed from dairy plus non-farm incomes minus aggregate
consumption expenditurc on crop pattern is contrary to
the a priori logic behind identifying these explanatory
factors. For example, in the equation for own (ith) crop

the sign of the coefficient for per acre expected net returns
of this crop was negative, whercas that for the competing

(qth) crop was positive. Similarly, the sign of the coeffi-
cient associated with the monthly net flow of internal
funds in the equation for high-return crop was negative.
Therefore, the model was respecified by omitting two
variables, namely, per acre expected net returns and
aggregate consumption expenditure. The availability of
internal finance through dairy plus nonfarm incomes
would shift crop pattern from low-return crops of cotton
and groundnut to high-return crops of HYV paddy and
wheat.

6. The inconsistent results on influence of net flow of
internal finance and of per acre expected net returns on
various crops on crop pattern may perhaps be due to two
reasons. One, the analysis is based only on cross-section
data of single point in time. Two, data on cash flows were
not available to specify properly the variable of net flow of
internal funds. This underscores the need for generating
time-series cum cross-section data from the same group of
farmers. This would also permit a test of the hypothesis
that farmers diversify crop pattern to avoid risk,

Aggregate Monthly Consumption Expenditure
of Yeart +1

1. Expected family net income, wealth, family size
and expected intensity of crop-farming are all important
factors influencing the aggregate corcumption expenditure
of the sample farmers. The es.imated parameters associ-
ated with all these variables have expected signs. As the
farmers’ expectation of intensity of crop-farming (defined
as gross returns per rupce of investment in variable inputs
for crop-farming of year t) increases, holding other factors
ennstant, their monthly aggregate consumption expendi-
ture decreases. This could be a result of inadequacy of
capital market as well as risks in farming.



2. Exclusion of the variable of expected intensity of
crop-farming from the aggregate consumption function
reduces by almost 38 percent the marginal propensity to
consume with respect to the expected net family income.

Pattern of Monthly Aggregate Consumption
Expenditure of Year t + 1

1. The pattern of additional demand (i.e. marginal
propensity to expend) by an average farm-family in the
sample is fairly diversified. Thus, the size of this demand
for milk, ghee, vegetables and fruits together is about the
same as that for manufactured nonfood items such as
toiletry goods, tobacco and its products, washing soap and
other materials, footwear and clothing. The former group
of commodities have low capital-labor ratios in their
production process.

2. The share of sugar, gur and cdible oil in the sum of
marginal propensity to spend (0.11) on all processed foods
consumed by these families is 64 percent.

3. Nearly 42 percent of the incremental expenditure
on all commodities is on education, medical services, travel
and recreation, etc.

4. A typical small farm-family spends, at the margin,
on foodgrains about twice as much as a typical large
farm-family. The marginal propensity to expend on pulses
by the former is about one-cighth of the aggregate of MPE
on foodgrains. The corresponding figure for a large
farm-family is ncarly one-sixth. The MPE on milk and ghee
by a small farm-family forms only about one-third of the
sum of MPE on nonfoodgrain food items. For a large
farm-family the corresponding figure ‘is about one-half,
The MPE on travel and recreation, education and medical
services claims a much larger share in the sum of
incremental expenses on nonfood service items of a large
farm-family than in that of a small one.

Predicted Effects of Change in Irrigation and Dairy
Herd Resources of Sample Farmers

Since the estimated model exhibits reasonable accuracy
in its predicting ability it was utilized to make alternative
predictions of changes in crop pattern, input requircments,
income and its distribution and consumption expenditure
on various goods and services by sample farmers. For this
purposc, increases in the availability of net irrigable land
and dairy income of farmers, on account of fixed capital
investment in well irrigation and in improved breed
milking buffalo respectively are envisaged.

1. The analysis of restricting resource changes to small
farmers alonc reveals that such policy would not prove
desirable from the viewpoint of overall increases in
incomes of farmers and laborers, nor for inducing inter-
sectoral and interregional growth linkages.

2, It is, however, suggested that the increase in dairy
herd size may be encouraged more on small farms, whereas
the size of net irrigable land be increased up to 100
percent (either through canal or well water facilities) for
both the small and large farmers.
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8. The detailed results of suggested policy of in-
creasing the dairy herd of small farmers by two improved
breed milking buffaloes and increasing net irrigable land up
to 100 percent, for both small and large farmers, by well
irrigation are:

a. It increases the incomes of small farmers by 40
percent as against 28 percent of large farmers.

b. It enables small farmers to gain the fixed capital
investment of Rs. 16,888 (for acquiring both well irriga-
tion system and two improved breed milking buffaloes) in
seven and three quarters years. This is comparable to five
years for large farmers.

c. It also leads to larger increases in acrcage under
sugarcane, banana, HYV paddy and whcat, while de-
creasing acreage under other crops such as jowar, tur and
cotton. This results in larger increases in demand for other
production inputs like oil cakes and fertilizers, in addition
to larger increases in employment. Larger increase in use of
oil cakes is noteworthy for its potentialitics to induce
interregional and intersectoral growth linkages.

d. This policy also generates larger demand for those
consumer goods like milk, ghee, vegetables and fruits,
edible oil, footwear, ctc. which are known for low
capital-labor ratios in their production processes.

e. By increasing small farmers’ income this policy
enables them to consume more of foods with higher
protein and vitamin content like milk, ghee, pulses,
vegetables and fruits,

Policy Measures to Facilitate the
Expansion of Two Resources

The preceding section outlined the cffects of intensify-
ing agriculture by increasing the a:reages under HYV
paddy, sugarcane, banana, wheat, and also by improving
the quality and number of buffaloes. These changes are
eventually caused by changes in fixed capital investinent of
farmers. Public policics to encourage such investment at
the farm level should, therefore, include among others, the
following programs:

1. Long-Term Credit

The analysis suggests increasing long-term credit availa-
bility more for small than for large farmers. This sugges-
tion is made to emphasize the development of dairy-
farming on small farms, in addition to developing their
irrigdtion resources. This is because dairy income being
continuous in character can help these farmers by pro-
viding assured minimum income. Such income can also be
considered indicative of relaxing risk and capital con-
straints which are particularly faced by small farmers.

Flexibility in repayment of loans, closer loan super-
vision, and also differential interest rates are nccessary to
encourage fixed investment in irrigation and in acquiring
improved quality buffalocs. Further, research is required
to determine whether or not these policies would make the
business of lending a viable proposition. Rescarch is also
required to examine the extent to which the perfection of



short-term capital market may reduce the relevance of
dairy-furming as a source of internal finance particularly
under the conditions of risks in crop-farming. Nevertheless,
inasmuch as dairy income may help farmers by providing
assured minimum income, long-term credit facilitics for
dairying may be expanded. Some of the prerequisites to
make the above rcferred long-term credit policies practi-
cable may now be discussed.

2, Dairy-Farming Development

The analysis shows that it would be profitable for
farmers to invest in improved breed buffaloes. A farmer in
Surat district could recover thc investment in improved
breed buffalo in less than two years. Thus, rescarch in and
breeding of high-yielding and discase-resistant buffaloes is
essential, in addition to supply of long-term credit. A
buffalo insurance scheme is also required to protect
farmers from risk of loss which may prevent them from
changing the size and composition of their herd. It is,
however, recognized that to cnsure that farmers take
proper carc of their animals a penalty would be required in
the case of death, in addition to considering different rates
of insurance premiums. Facilities for veterinary services
should also be improved. Research is required to determine
the extent of gain to the farmers as well as to insurance
agencies after accounting for the rates of premium and
possible penalty. Research is also required to examine the
stability of dairy income.

3. Well Irrigation Development

An important aspect of making investment in well
irrigation a successful proposition is assessment of the
ground water potentials, in addition to easy availability of
machinery, cquipment and other materials including diesel
oil and clectricity. Such facilities are expected to be
provided by government agencies. A close liaison of thesc
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agencics with the agencies advancing long-term credit is
essential from the viewpoints of both farmers and in-
stitutions providing credit and other services.

4. Devcloping Marketing and Processing Facilitics

The analysis shows that increasing the existing size of
net irrigable land by expansion of irrigation facilities
causes shifts in crop pattern in favor of crops such as
sugarcane and banana. Similarly, shift in composition of
herd from *‘desi” to improved breed buffalo results in
increases in milk production. Thus, public investment in
marketing and processing facilitics would be required to
handle a larger output of these products.

The measures suggested in the preceding discussion
would encourage larger shifts in crop pattern in favor of
sugarcane and banana as compared to HYV paddy, wheat
and other foodgrains. Such shifts in crop pattern may not,
however, be desirable in the present conditions of food-
grain shortages in India. In the short-run with which this
study is concerned, such shifts in crop pattern may lead to
increases in foreign exchange and domestic tax resources,
both of which may largely be utilized for the import of
foodgrains and also for developing new varicties of
foodgrains. However, in the long-run these shifts may not
prove as desirable because the international market for
both sugarcane and banana is susceptible to instability.
Yet another measure to encourage more desirable shifts in
crop pattern is to evolve the policy of acreage allocation to
various crops. Such policy may particularly be administer-
ed in the regions where irrigable land is cxpanded by
carlier discussed programs. Finally, the larger shifts in
favor of sugarcane and banana might in the course of time
cause relative prices of foodgrains to rise. This, in turn,
might lead to new forces of shift in crop pattern. Since the
available data did not contain variation in prices, we could
not examine cffects of these forces through carcfully
worked out price changes.



APPENDIX

Appendix Table 1. Selected Features of Sample Farm-Families, Surat District, 1969-70

-1, Educational status of head of a family Number 3. Income from salaries, remittan\ccs, trade
literate 4 and profession
Up to 5th standard 27 (a) Value per family (Rupees) 974
Secondary level 55 (b) Percent share in fumily income 11.63
Matriculation 9 . . .
Undergraduate and graduate 4 4, Ownership of financial assets
. (For example, life insurance policy,
2. Highest educational attainment in a family Number shares of cooperatives and sugar
Primary 9 factories.)
Secondary 48 a) Value per family (Rupees) 2023
Matriculati p y (Rup
atriculation 20 (b) Percent share in value of farm
Undergraduate 12 assets excluding land 22,89
Grad.uatc. ) ) 6 (c) Percent share in value of farm and
Special diploma in agriculture 1 non-farm assets excluding land
Other special training 3 and houses 9.67
Sources: (1) Desai, op. cit., pp. 35.36.
(2) Compiled from data made available for this study.
Appendix Table 2. Estimated Per Acre Cocfficients of Variable Inputs and Gross Revenue of
Various Crops of Farms of Less than 7.5 Acres (Small),
Surat District, 1969-70
Value in Rupees
Total
variable Hired oil Gross
Crops inputs labor Fertilizers Irrigation cakes revenue
Sugarcane (18)2 1360.557 413.397 249.739 241.056 107.801 2663.497
(74.646) (25.407) (24.438) (17.035) (21.240) (165.131)
r 975 991 927 960 776 969
Bananas (8) 1599.481 347.642 403.886 262.894 234.588 2587.282
(132.532) (43.638) (+4.667) (27.138) (61.145) (332.817)
r 977 949 960 965 .823 947
High-yielding paddy (34) 646.445 229.481 87.247 44,843 32,931 1208.718
(26.083) (18.489) (10.925) - (5.202) (6.078) (85.903)
r 974 908 812 .832 579 926
Wheat (13) 381.408 130.238 58.250 42,953 11.929 679.746
(36.422) (23.158) (16.675) (6.568) (6.555) (97.086)
r 949 852 704 .884 465 .896
Other foodgrains (32) 134.753 46.976 1.852 - - 174.439
(10.180) (4.269) (0.982) (22.702)
r 922 .892 321 .810
Other nonfoodgrains (17) 164.662 78.487 28,423 - - 323.841
: (17.216) (11.991) (24.819) (87.337)
r 923 887 230 908

Figures in parentheses are standard errors.
a = Numbers in brackets are number of observations.
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Appendix Table 3. Estimated Per Acre Coefficients of Variable Inputs and Gross Revenue of
Various Crops of Farms of More than 7.5 Acres (Large),
Surat District, 1969-70

Value in Rupees

Total
variable Hired Oil Gross

Crops inputs labor Fertilizers Irrigation cakes revenue

Sugarcane (29)2 1501.393 478.671 246.325 196.441 185.118 3152.835
(67.039) (29.162) (17.129) (7.673) (20.925) (239.555)

T 973 952 938 979 858 928

Bananas (20) 1768.717 397.941 481.555 271.045 220.641 2609.538
(139.105) (43.415) (41.309) (17.655) (35.017) (254.332)

T 946 903 923 962 822 920

High-yielding paddy (47) 623.719 185.860 105.274 34.041 31.010 1184.384
(31.421) (9.739) (9.304) (2.282) (6.748) (57.750)

T 946 942 .858 910 .561 .949

Wheat (26) 341.344 72.999 92.568 60.410 21.599 564.761
(16.845) (8.974) (8.873) (7.074) (4.819) (34.274)

r 971 .852 902 .863 .668 957

Other foodgrains (47) 107.114 42.324 3.182 - - 244.536
(6.382) (2.785) (1.118) (11.143)

927 913 .387 955

Other nonfoodgrains (32) 167.208 71.899 18.202 - - 355.812
(15.210) (9.668) (8.657) (29.822)

r .892 .800 497 906

Figures in parentheses are standard errors.

a = Figures in brackets are number of observations.

Note: The ‘F’ statistic for the test on differences in the above coefficients for small and large farms indicate that none of

the coefficients are different, assuming 1 percent level of significance.

Appendix Table 4. Frequency Distribution of Membership of Sample Farmers in
Various Cooperative Societies Serving Agriculture,
Surat District, 1969-70

Farm size groups

Cooperative Socicties

(net cultivable Milk
land in acres Number Fruit and Multi- production
with two of Sugar vegetable purpose Cotton and
decimals) farmers factories marketings service ginning marketing
Less than 7.50 35 21 10 18 20 2
7,50 and more 50 43 24 31 37 18
Sample 85 64 34 49 57 15




Appendix Table 5. Estimated Fixed Capital and
Annual Fixed Maintenance Costs of
Installing a Typical Lift Irrigation
System in Surat District, India

Fixed Capital Cost Rupees
1., Electric motor diesel oil engine 3500/4000
2. Centrifugal pump 500
3. Pipes, fittings belt, pulleys and
countershaft 1300
4, Installation of machines 400
5. Motor engine room and other
structures 1500
6. Construction of underground well 5000
Sub-total 12200/12700
Annual Fixed Maintenance Cost
1. Depreciation of machinery:
Items 1 to 3 @ 10% 580/580
2. Depreciation of civil structures
including well @ 4% 260
3. Interest on fixed capital cost @ 9% 1098/1148
Sub-total 1888/1983
Grand total 14088/14683

Sources: Adapted from the following two sources:

1. S. M. Patel and K. V. Patel, *“Some Techno-
Economic Aspects of Lift Irrigation Systems,”
(Ahmedabad: Faculty for Management in Ag-
riculture and Cooperatives, Indian Institute of
Management, 1970), p. 36.

2. Surat District Cooperative Bank Ltd., (Surat,
Circular No. 17, 1972-73).

Appendix Note
Theil's Method of Analyzing Residuals
in an Econometric Model

Theil has proposed a statistic — Inequality Coefficient!,
to test the accuracy with which an econometric model can
forecast. This coefficient (U) is:

BE G
(1) U=

1z 2 1 Z 2
vnnpn +n nAn

where P and A, are, respectively, the predicted and the

1y, Theil, Economic Forecasts and Policy, (Amsterdamt ‘North-
Holland Publishing Company, 1968), pp. 31-37.

actual values of the dependent variable of the nth

observation.

The modecl predicts perfectly when U = 0. This is
because in such cvent predicted value equals actual value in
all observations. When U = 1, the opposite is true. Thus,
the closer U is to zcro, the better the forecast; the closer it
is to one, the poorer the forecast.

The mean squared error of prediction which is the
square of the numerator of the U coefficient can be
decomposed as follows:

12 (P —A) =(F-A4)2 + (SDP-SDA)2 +
@ 5, "n

2 (1—1) (SDP) (SDA)

where P, A, SDP, SDA are the mecans and standard
deviations of the predicted and actual valucs, respectively.
And r is the coefficient of correlation between the
predicted and actual values:

2 _ 2 2 2
(8) U< = Um + Us +Uc
Where

_ SDP — SDA
s D

and D is the denominator of U.
This decomposition into the three parts gives the partial

coefficients of inequality. U _2 is the partial coefficient

of inequality representing the difference between the
predicted and actual values caused by an unequal central
tendency (the mean). Us2 is the partial coefficient
representing the difference caused by unequal variation.
Uc2 is the partial coefficient giving the difference caused
by imperfect covariation. Furthermore, dividing equation
(3) by u? gives:
2 2 2 2
4) 2.=__Um +.U_3. +UL=1
v2 2 1?2 2

Thus, UM?, US? and UC2 are the proportions of
inequality caused by the mcan, variance and covariance, in
that order, and arc convenient to present as is done in the
text of the study, in percentages rather than proportions.
Errors of unequal means and variances are systematic
errors, whereas errors from imperfect covariation are
unsystematic,

To recapitulate:

a. U= 0 indicates perfect forecasting.

b. If U # 0, then it is desirable to have U as close to
zero in value as possible.

c¢. 1f U # 0, the most desirable valuc for UM and US is
zero, whereas that for UC is one. When UM and US equal
zero, it means that systcmatically repeating errors have
been eliminated and that the crror remaining (UC) is
unsystematic and cannot be adjusted.
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