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ABSTRACT

This study was based on dgta obtained from'twentymeight members
of the Carmen District Farm Business Association. These farms have
consecutively kept farm records from 1957 to 1967. This data provided
the basis for fhe study on the growth process of_the fanily farm. Theré
has been relatively little r;search into the detailed aspects of thg
growth process itself, Such information is neceséary in drder to not 1
only better understand the‘nature of this process, but, also to enablé |
recommendations for farm growth to be more reliably made. Another
reascon for the need for more research on farm growth is the existence of
the “bioiogical cycle® avproblem unique to agriculture.

it was the objective of the study to quantify the internal
determinants‘of farm growth in order to aid decision making by farmers
and policy makefé in their efforts to increase net income.

An econometric model was constructed for evaluating the factors

-that influence production; household-consumption and capital investment.

“A two~- and three-factor production function éxpressed in the Solow's

t

‘fiodel was used to analyze technological change.

™~ The production, consﬁmption and investment functions were
quantified by using ordinary leést squares regression analysis. The
parameters or regression.coefficienté indicated the influence fhat the
specific factors had on farm growth.
An exaﬁination of the data, on the twenty-eight farms in the

Carman area of Manitoba, indicated that there had been considerszble

0
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economic growth throughout 1957—67. The farm families' standards of
living increased and the farmers were also able to acquire large capital
investments necessary to generate more production.’

 The econometric results indicated that additional use of capital
had-incfeased growth. Mate;ial inputs were also a very important part
of growth throughout the whole period. Soiow's model revealed that
labour productivity had risen substéntially, with'technology providing‘
a definite imﬁact. The consumption model points out that both the %
marginal propensity to consume and the average propensity to consume -
were quite low. The avaiiability of credit, current farm earningé'and
the previous year's net worth position of the fa;mer were important
factors in the acquisition of capital.

In general, the analysis revealed that as the farm unit expands

in size net income slso increases. iTherefore, the farn family must

maeke wise decisions in allocating the income between household and

business. The rate of growth in equity was influenced by the rate of

‘return on capital, the interest rate on borrowed capital, income tax,

household consumption and debt leverage or the debt to equity ratio.
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CHAPTER 1
INTRODUCTION

What factors cause some farm firms to grow an& prosper while

- others stagnate? The income required for growth is generated from
production. However, all forthcoming incéme is not available to "plow"
back into the farm businesé. A portion is required to sustain the fa£m 
' family'é consumption. Growth will be dependent on the portion of ihcome
that is saved for future investment since %pe primary resource which the
faimer needs to accumulate is cépital. Therefore discreet planning is

" required to increase income. MNost farmers attempt to organize their
resources in a manner that yields the 0ptimum plan, given their ob~ -
je;tives.' However, uncertainties of the future and lack of knowledge

in specific’areas heaviiy influence their decision~making process.

Often thé correct decisions are not made. What is required is a
quantitative examination ofithe process of capital accumulation‘on farms
and the factors affecting growth. .

/’> To perform fhis analysis it is necessarj to ekamine.previous
ffarm g;owth and the specific forces influencing growth. That is, how a'

specific group of farms have grown in size and development over a period

- of time.

THE PROBLENS

~

The'development-of agriculture has exerted a consideradble

influence on farm management research-~both in terms of problem

1



orientation and.methodology. As knowlédge from farm management‘studies
accunmulated, this research has generally-confirmed that size ofyfarm is
an important determinant of net income. Farn size has been increasing
as has been the adoption of technology.
| The progressive farm firm of today is becoming far different
fro# the farm of the past, not only in physical dimensions, but inter-
v naily as well., Some of the internal changes that have taken place
’reiate to: the level of technology adopfed énd the amount of capifél
veﬁéloyed; the quality of managemént; the systen of information processing
: ahd_decision making; the skill of‘labour; intrafarm co-ordination and
integrationiof production processes. o o .
Many Canadian farmers afe presentiy in a state of economic
poverty. Some of these farmers did not make the changes mentioned above
or did so'under extreme difficulty and with poor results. The Economic
Council of Canada contends that low income families are those whose
incomes are insufficient to purchase more.than the basic essentials.

For the purposes of their estimates, low-incore families and individ-

uals would include single persons with incomes below 31,500, families of
| jwo with less than $2,500, and families of three, four, and five or more-

- with incomes of less than $3,000, &3,500, and 34,000 respectively. The

E.C.C. indicated that, in 1961, roughly 150,000 farm familiesl may have

_1The E.C.C. states that the total number of families primarily
dependent on farming for a livelihood in 1961 was in the order of
275,000, Thus more than half these families were below the specified
income levels, ’ E -



“been living below these income levels.2 In 1968 the net income3 of farm
operators from farming operations was below that for 1948 in all pro-
_ vinces but Ontario, Alberta and British Columbia (Newfoundland excluded).4

The situation facing many farmers is cne of rising input costs

and constant or declining product prices. Consequently their critical
farm problem is low income. In order to increase net inéome, under
these circumstances, total»production mﬁst be increased and the average
cost per unit of production must be reduced 6r, at least, held constanﬁ.

Many farmers and economists contend that the per unit cost of

production can be reduced through- growth. While the results of farm
management research have generally corroborated this contention, there
has been relatively little research into the detailed aspects of the

‘growth process itself.5

2Economlc Council of Canada, "The Probler of Poverty," Poverty
and Social Policy in Canada, ed. W. E. Mamn (Copp Clark Publishing
Company, 1970), p. 54.

v 3Net' income is the sum of cash income from the sale of farm pro-
ducts, income in kind and federal government supplementary payments less
operating expenses, depr801at10n, interest on. debt and is adjusted for
inventory changes.

~ 4Selected Statistical Information on Agriculture in Canada,
Economics Branch, Canada Department of Agriculture (October, 1969),
po 620 >

5Limited research has been done in the United States. For

example, see: Joseph B. Goodwin, Melvin G. Blase, and Dale Colyer, "4
Development Planning Model for Technological Change in Agriculture,”
American Journal of Agricultural Economics, 52: 81-90, February, 1970;
see also J. M. Vandeputte and C. B. Baker, "Specifying the Allocation
of Income Among Taxes, Consumption, and Savings in Linear Programming
Models," American Journal of Agricultural Economics, 52: 521-527,
November, 1970; see also Michael Boehlje, "An Analysis of the. Impact of
Selected Factors on the Process of Farm Firm Growth" (unpubllshed

 Master's dissertation, Purdue University, 1967); see also A. N. Halter,
"Models of Firm Growth," Journal of Farm Economics, 48 (5): 1503-1509,

- 1966. A review of the literature in the Canadian Journal of Agricul- .
tural Economics indicated that, in Canada, very little research had been
done on the growth process of the family farm.
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It is necessary to have detailed information oﬁ the growth
process, in order to not only betfe? understand the nafurevof this
process, but,xalso to enable recomﬁendations for farm gréwth to be more
reliably made., The nature of farm growth will be revealed only when the

""""" internsl determinants of growth are quantified.

Another reason for the need forbmore research on farm growth is
the exiétence of the "biological cycle" a problem unigue to agricuiture,
The cycle through which the family farm goes once very generation,
starts with the beginning farﬁer and ends with retirement. In the early
phase of the cycle the young farmer is confronted with the difficulty of
obtaining an economic size of farm unit. The stage that follows is
QSually characterized by a growing family. This introduces comﬁetition

between the fequirements of fhe business and the household for the

linited savings of the farm family., In the final or retirement phase,

the cépital that has been accumulated typically is depleted to provide a
pension and home for the :etiring farmer and his wife., Thus each new
firm-household combination is faced with furnishing its own capital and

planning for its accumulation. The young farmer is sometimes unaware of

various growth opportunities because he does not realize the produc-.
P .
" tivity of certain resources and may underutilize them in favour of

present consumption.




SCOPE AND OBJECTIVES OF THE STUDY

The primary pﬁrpose of this study is to examine the natufe of

.the growth process of the family farm in the Carman area of HManitoba.

Farms in this specific area were selected for analysis because of the

availability of detailed data, from the farm records, maintained by

.menbers of the Carman Farm Business Associgtion since 1957. This dafa

comprises of quantitative information on production, rescurce use,

household expenditures and capital investment., Consistent data were

available for twenty-eight farms for each year from 1957 to 1967. These

data were used in the analysis because of the need for detailed informa-

tion, over a substantial period of time on individual farms, for
examining fhe complex procesé of farm growth.

The study was directed at the internal determihants of farm
growth in order to aidAdecision making by farmers and policy makers in
their efforts to increase net income. 4 crucial element in growth was
hypothesized to bé the relationship between the firm and the household.
Emphasis was pléced dn the compétitiqn for resources between these two

éspecté of the farm business.

 /, ‘ The following‘specific objectives were formulated to guide the

study:

1. To construct an econometric ﬁodél for evaluating fhe factors
fhat influence production, consumptibn and.invesfment within the agri-
cultural firm-household.

2. T6 analyze resource productivity and its effect along With

that of the tax rate, technology, consumption and credit on farm growthQ



%. To provide results thét will be useful fo: planning farm
growth under alternative condifions of increased capital inténsity,
different levels of material inpu£ use, consumption expenditures and
credit utiiization.

4, Suggest means which can be takendto.increase net farm income
and to overcome some of the present social and eéonbmic problems faced
by many farm families. |

The following chapter will examine some of the theoretical con-

siderations relevant to the growthrof the farm business., Chapter III

deals with the model used to analyze the data. Chapter IV examines the.

physical characteristics of the Carman area and the structural change

"that took place within the farms throughout the time period analyzed.

P

An interpretation of the econometric results is presented in Chapter V.
The final chapter deals with the summary, conclusions and implications

6f the results.




CHAPTER II
THEORETICAL CONSIDERATIONS

Capital accumulation within the context of today's family farm

is ﬁhe essence of this study. This chaptef will entail a short comment

ofyfhe conceptual framework on which the study rests. It will point out

the capital formation process involved in the farm business over time.

THE CAPITAL PORHATION PROCESS IN AGRICULTURE

A farm operator and hié family usually,ﬁave specific goals which
they are striving to achieve. These gdals must be considered in any
investigation of the capital forﬁation prdcess. To achieve these goals
the farm must produce incone. Incbme is forthcoming only if capital
goods (1land, buildings, equipment and livestock) are used in combination

with vériable inputs (labour, seed, fertilizer, etc.) to produce

‘economic output (livestock, livestock products and field crops). The

dutput must be sold to produce an income. The size of net income earned
gill reflect the value of the capital and ihdicates the rate of interest
which links income and capital.

Most often the farm operator's basic goal is to own the entire

amount of capital comprising the farm busineés. This is why farmers‘own

such large capital investments by the time of retirement. Their entire
equity usually comes from the savings of the fifm—household. - The rate

at which the farm business accumulates capital will depend upon the



by SAC

amount of incomeyéenerated and the‘proportion of this income that is
withdrawn for household consumption and incone tax paymehts.

John R, Brakel contends that the operator interested in business
growth cannot ignore the effects of income tax. Tazes need to be
included in the growth model because they constitute a significanf cash

witﬁdrawal with prior claim over investment. Farm family consumption,

=anq%hér cash withdrawal from the business, must glso be included. If

these withdrawals are not included, results of growth studies will be

biased upward.

Thg capital formation process in the farm'businéss may be illus-
trated by starting with the savings and investment problems of the
typical beginning farmer and followiné him through to retirement. The
circumstances involved are illustrated'in Figure 1.2

The three short run avérage cost (SAC) curves represent th:ee
different sizes of farm business., A young man starting to farm would
require a minimum amount of capital OA and size of business represented
i. The unit cost could be reduced by expanding output to the

amount associated with point G, the minimum point on SAC This size of

1.

business most likely would be assdciated with the early stages of the

-

farm family "biological cycle™. ,

AN

With an initial‘ampunt of net worth, OA, the farmer should be

able to obtain credit.to‘purchase AB amount df'capital goods. When

1John R. Brake, "Firm Growth Models Often Neglect Important Cash

‘Withdrawals," American Journal of Agricultural Economics, Vol. 50; Fo. 3

(August, 1968).

2J. C. Gilson, "Agricultural Capital and Credit in Canada"
(unpublished manuscript, University of lManitoba, [n.d.]), Ch. 6, pp.
1-7. - o . _
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setting his future plans the farmer would incfease his business to the
size repreéented by SA02 ?o further reduce the avérage costs of producé
tion. He would operate at point I and lower his unit cost by EF. The
SA02 curve could be characteristic of the size of business in the middle
stages of the "biological cycle".
The long-run average cost, LAC, curve is a locusvof points

showing the cost of producing the output at different farm sizes. The
entrepréneur ﬁill determine his size of farm by reference to this curve.

He will choose the short run size SAC, which yields the least unit cost

3

of production. To remain competitive and to ensure the generation of
income a farmer should expana his size of business toward a capital in-
vestment of 0D, This size is characteristic of many .farms at the end of
the farm cycle or the retirement phase. However, evén thngh the size
‘may be characteristic of this étage in the cycle thisbwould likély not
be the most efficient stage. As the farmer gets older he may have other
objectives besides maximizing profit.

If a farmer is a good manager and cfedit is available it is quite
‘pqssible for him to acquire a large éépital investment. However, in
addition to repaying the interest and principal to his creditor the

_,/

farmer must supply the annual operating costs. Thus it is possible for
a farm operator and his family to own a large business but it usually
takesva.lifetime. During this time a farm‘family often finds itself in
a situation of "forced savings", having to forego.éuirent consumption.

The consumption and invesiment processes involved in agriculture

are illustrated in Figure 2.
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Saving
and

Consumption

‘O “A : B
| Disposable Inéome
Figure 2. Consumption and Savings at Different Income
Levels

The curved line labelled d designates the quantity consumed at
different levels of disposable income.

The difference between this curve, and the straight line in-
dicates savings (or @issavings) available for new investment. With an -

“income of OA a farmer has dissavings'of HG. A farmer with a larger

income, OB, has IK amount of savings to re-invest in more capital. The
,“~’f“£éditiona1 capital base will generate a 1arger‘disposable income and
| greatefsavings.3
' The amount of capital’that'a farmer operatés depends on his
vvvvv previous decisions and the farm's ability to generate income rests

heavily on this capital base. The rate of capital accumulation depends

on the allocation of this income between consumption and investment.

‘3Ibid., Ch. 6.
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As stated in economic theory consumption will depend on the size
of disposable income. However, this is not the only factor influencing
consumption. In recent years, there has been a tendency not only to
extend the Keynesian consumption function but to modify it significantiy
as is evidenced by the "new" theories of the consumption function,
Attémpts have been made to include dynamic faéfors so as to more accur~
ateiy simulate reality. Population or family size is often included as
weil as previous year's consumption. The size of the family will influ-
:egce consumption and previous year's 6onsumption will indicate habits

~and an established standard of living.
FIRM-HOUSEHOLD INTZRRELATIONSHIPS

AIn'1952 Heady4 provided a theoretical analysis of these two
relationships. The analysis involves the use of indifference curves and
production possibility functions to arrive at the optimum allocation of
income between consumption and investment. The analysis will be examined
here since it.offers a good explanation of the choice process facing thee->
firmyhousehoid and consequently is relevant to this study.

The analysis considers the conflict between the firm and the

”ﬂbusehold over the poftions of annual disposable income to be allocated
betweeﬁ‘curreﬁt consﬁmption and re-investment in the,business as a basis
for later income and consu@ption.

The allocation of income between consﬁmption and capital accu-
mulation depends on the farm family's desire for the utility of the

discounted future returns from investment of currént savings against the

4E. 0. Heady, Economics of Agricultural Production and Resource
Use (New York: Prentice Hall, 1952), pp. 417-424. ‘
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satisfaction of current income spent on consumption.
- The alternatives mayvbe depicted by time-indifference curves as

shown in Figure 3.

Current

Consumption
. s

Future Capital Accumulation (saving)
Figure 3. Inter-temporzl Consumption and Investment
‘ ' Possibilities
Bach indifference curve exhibits a different level of income.
The slope indicates the time preference and the amount of consumption
rforegone in period 1 to save for futﬁfe capitalraccumulation.v If a farm

1 amount of capital

in;period 2. If only 002 is consumed in period 1 and the net return on

family consumes OCI in period 1 they will purchase OK
~ . .

o

~

investment is profitable then OK2 will be invested in capital in period

2.
Indifference curve Yl represents a low income level and suggests
that a high value is placed on present consumption compared to later

consumption, i.e. the average propensity to consume is quite high, As

higher levels of income are reached;‘as suggested by curves YZ and Y3,
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the farm family'places less value on current consumption as compared to
future capital accumulation. .On any one indifference curve, the problem
facing the farm family is to choose, withiﬁ thé opportunities availéble,
an optimal time pattern of consumption and investment.

To generate future income for copsumptibn and investment the
farmer must make intelligent management decisions. The nature of the

production possibilities are shown in Figure 4.

Current

Consﬁmption

Capital Accumulation (savings)

Figure 4. Production Possibility Frontier

The farm family desiring to gain a higher income in period 2

. ——%ill invest in productive capital goods to produce an econoﬁic return.
Each production possibilit& curve represents a different level of capital
investment. Given‘his current resources and level of technology the
farmer must decide on the level of ihvestment to undertake to generate
future incomne. The curve Il indicates one production possibility;avail-b
able to generate income for current consumption and invesiment in period
2, |

In Figure 5 we see the farm family's optimum choice for the
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allocation of production between consumption and capital accumulation.

Current

Consumption (C)

Future Capital Accumulation (X)

Pigure 5. The Optimum Path of Capital Accumulation

The farm family has, therefore, a solution to fhe optimal time
p#ttern of consumptioﬁ-and investment. At the lowest level of income
almost all production (ihcome) is consumed as shown by point,A. Savings
account for'a greater disposition §f current income at a higher level of
income as indicated by C.

The decision to allocate income, generated from the farm's
resources, between consumption and investment.relates to the future
- growth\of the farm business. Special attention must be given tO'tﬁe
efficieht_allocation of résources to produce the maximum income possible.
Once: this income is available évery farﬁ family and farm management con- |
sultant must make iﬁteiiigeht.decisions to allocate it properly to
ensure’ an optimuﬁ‘gfowth rate. -We have seén that fhé decisions made in

period 1 affect the alternatives available in period 2. Thus top
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quality management is the key to the attainment of a capital investment

lafge enough to reach a minimum point on the long-run average cost curve

- shown in‘Figure 1, Line OK indicates tﬁe optimum growth path over time

for the given indifference curves and available production possibilities.
The problems, the objectives and theoretical considerations

have been delineeted. The next chapter will deal with the model usea to

analyze the data.




| CHAPTER III
METHODOLOGY

This chapter will outline the model used and its empirical

basis.
THE MODEL

An econometric modelbhaé three aspects: .its economié content;
its mathematical structure, and its statistical properties.1 Kathematics
determines the logical consistency and completeness of the model. The
Statistical&methods aré employed to estimate the model's parameters and
to make quantitative prediction.

The construction of econometric models serves threé{main pur-
poses.2 The first is that the construction of such models provides a
systematic way of studying the past and specifying the interrelationships
of economic variables that have~pre?ai1ed over the period for which data
is available, This helps to lay a faﬁndation for the second purpose
which is the>exercisg of fofecasting or saying something about the

- ~

future. The third purpose is to provide a framework within which to

AN

consider policy alternatives related to the problem.

IM. J. Brennan, Preface to Econometrics. (Ch*cago South-~Western:
- Publishing Company, 1965), p. 210.

2R. Jo Ball, "Econometric Model Bulldlng," Mathematical Iodel
Building in Beconomics-and Industgz,(London Char. Griffin and Co. Ltd.,A
1968), p. 23.

17
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Graphical analysis and a priori considerations were used to
arrive at the proper form of the relationship for each function. As a
result the Cobb-Douglas formulation was used to quantify the production
and consumption relationships. A linear formulation was used for
analyzing the investment function.

Multiple fegression analyses or ordinary least squares is the
 basic tool used to estimate the relationships. However, the Solow or
geometric>model was also used in the analysis of production. This

approach was used to calculate the technological change involved.

The Production Function

' To estimate. the parameters of the production function a single

équation Cbbb-Douglas formulation was chosen. This method was suggested

5

by Hildreth3 and has been used since by Mundlak4 and Hoch. The basic

i

algebraic form of the Cobb-Douglas model is:

b. b, b
Y6 = &Kt 12 n1o u

where: YG

= Gross Profit (Value of Farm Production)
o K = Capital
.. L = Labour
3Clifford'Hildreth, "Combining Time-Series Data and Cross Section

Data," Cowles Commission Discussion Paper, No. 347 (May, 1950).

4Yair Mundlak, "Empirical Production Function Free of Hanagement
Bias," Journal of Farm Economics, Vol. 43, No. 1 (February, 1961), pp.
44-56. » : ‘

. 5Irving Hoch, "Estimation of Production Function Parameters
Combining Time-Series and Cross Section Data,”™ Econometrica, Vol, 30,
No. 1 (January, 1962), pp. 34=53.
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NI

i

Material Inputs

The Constant'Term

a

The b~values are the estlmated ‘ordinary least squares parameters
and u is the random error term.

The capital variable, K, can be broken down into its component
parts and each varisble divided by the labour input, L. Each variable
Vwas divided by L to allow for oﬁe more degree of freedom and to elim-
inate some of the multicollinearity that could exist between labour and

the other'independént variables. The function can be expfessed as

follows:
b b b b
pie RN - R '
where: RE = the real estate ihput_
¥ME = machinery and equipment
LK = 1livestock

The b-values are the estimated ordinary least squares parameters
and will differ from those in the prevxou° functlon.

The approach adopted is to try to isolate the physical produc—
”gion function from the other relations whlch surround it. The Jjusti-
ficatidh for using ordinary least squares to estimate the parameters has
‘ béén that, in agriculture at least, inputs precede output in time and

therefore they cannot be determined, at the time of application,'by

maximizing known profit; anticipated output and prices will differ from

realized output and prices. The randon characteristics of u give the

decision making process random characteristics too; one of these charac-

teristics might be the effect of weather on output. The decision, in
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this case, may be based on some motive other than maximum profit. Some
allowance for risk, such as miniﬁizing the expected loss arising from the
difference between anticipated and realized output might bé included.

One can see, from the p?eceding grgument that there are compon-
ents of u which properly belong in the deterministic part of the functiop.
One such component is almost certainly the management factor, although a
large part of management 1ike1y would be reflected in the amount of
cepital and material inputs used.

There was no statistical evidence available to distinguish
between the managerial ability of the farmers in the group analyzed.
However, since»these farmers belonged to a Farm Business Association one
could assume that;-over time, their use of resources was not all that
different., A surface fitted, by ordinary least squafes, to observationé
on these farms shouid detail the production a farm could be expected to
achieve if it possessed this type of managerial ability. Two other
components of u which should élso be included in the deterministic part
of the,function are prices and weather., However, the data on these
factors were insufficient so they were not included. The incorporation
of dummy variables in the function considers the effects of these
~factors. The production functions are estimated with and without dummy
variables to see if any bias arises from not includihg prices and
- weather. To¢ incorporate the dummy variables in the funcfion the first
' year of analysis is selected as the base year for which there is no
dunmy observation and its value is reflected in the constant. For the
other obserfatioﬁs when a particular year takes on a value of one éach
’ othef year is assigned a value of zero. The coefficients of the dummy

variables indicate the deviation from the constant or the first year.
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The Solow model is used to measure the technological change in-
volved and it is based on a two factor production function of general

form:.6
IN = §¥ (X, L : t)

vhere YN represents net production, X and L are capitai and labour in-
puts'respectively; and the variable t for time allows for technical
change. Technical change (t) is a “ecatch all" expression for any kindﬁ
of shift in the production function.

Solow's derivation is easily extended to the case where :output
is groés and material inputs are included. A production function -

incorporating three factors is generalized as the form:

t

Y¢ = 6 (K, L, MI : t)

where YG represents gross output; X, L, and MI are capital, labour and
material inputs respectively; while t for time allows for technical

change.7

The Consumption Function

- The consumption function is based on theoretlcal postulates pre-

viously conszdered. For the cross sectlon model where data for only one

period was available it was hypothes1zed that consumption was a function

6R. M. Solow, "Technical Change and the Aggregate Productlon ‘
Function," Rev1ew of Bconomics and Statlstlcs, Vol. 39 (1957) .

7For’derlvatlon of the Solow model to measure net and gross
technological change see M. H. Yeh and Lew-king Li, "Technological
Change in Canadian Agrlculture," Research Report o, 15 (Unlver51ty
of Manitoba, 1968). , y
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of disposable income and family size. The general form of this function

can be expressed as:

C:aYDlF2u
where: C = real consumption
YD = real disposable income
F = family size

It was felt that the annual change in net worth should also be

included to act as a proxy for short term changes in wealth. However,

in theAaccountiné procedure that the farmers used, income inciuded any
changes in prdduct inventory. This change in'inventory was also included
as a part of nét'worth. Therefore, changeé in grain and livestock inven-
tory would be reflected in both disposable income and net worth. For
this reason the intercorrelation between disposable income and change in
net worth would likely be high. To avoid double counting and problenms

of multicellinearity only disposable income and family size were in-’

cluded in the consumption function.

With time séries data available the same function was used but

- another relationship was also formulated. It was hypothesized that

current. consumption depends on current disposable income, current family
size and consumption lagged one period. The question of habit persis-

tence and lags in consumer behaviour was first explored by Brown.8

Brown stresses that the habits and customs that people have previously

. »8T. M. Brown, "Habit Persistence and Lags in Consumer Behaviour,"
Econometrica, Vol. 20, No. 3 (July, 1952), pp. 355-371.
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enjoyed became "impressed" on their minds, which produces inertia in

their behaviour, The most suitable form for testing this hypothesis,

Brown argues, is to include previous consumption as the relevant lagged

varisble rather than previous income. The function can be represented

as?

b. b, b
Y p2 o3

t Py g Vg M

where the subscript t represents time periods.

The Investnent Function

In the cross—-section analysis investment in farm capital is
hypothesized to be dependent on savings and credit. The function could

be>expressed as follows:

It = a + bl St + b2 Crt + u
where: It = current capital investment
St = current savings"
Crt = current farm business financial liabilities

--Bowever, in the combined time series and cross section analysis one more
varisble, the farmer's net worth position lagged one period; is also
added, It is lagged one period because often a farmer will make the

decision to purchase capital only if he can obtain credit. Credit will

be granted on the basis of his repayment ability and previous net worth |

‘position. Past savings in the form of bonds or money in the bank is
" also a part.of.nét worth and & farmer's decision to make a capital pur-

‘chase'mayvbe ihfluenced by whatAhe'preViousiy saved. Currént savings
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must also be included in the function since it indicateé the farmer's

repayment capacity. The hypothesized relationship is indicated below:

It = a + bl St + b2 Crt + b3 Nwt_l + 1

where: Nwt—l = previous year's net worth position.

9

The equation presented in this section incorporates the factor§
which affect the farmers! potential to increase their equity. It in~ |
cludes the income tax fate, the rate at which the family consumes the
farm income, the rate of return on total investment and the farmefs‘
use of debt leverage or his debt to equity ratio. The equation is

illustrated below:

g = (1-1t) (1-¢) [r + (r-1i) D/E]

" where: g = growth rate expressed as a percentage of owner equity
t =  dincome tax rate
¢ = rate at which the faﬁiiy consumeé the farm income
r = rate of retﬁrn on total capital investment
g i = interest rate on borrowed capital
‘>D/E = debt to equity ratio.

Tax management. Host farmers attempt to minimize their taxes.

However, if they examine their farm records and tax situation to find

90. B, Baker and J. A. Hopkih, "Concepts of Finance Capital for
a Capital Using Agriculture," American Journal of igricultural Economics,

" Vol. 51, No. 5 (December, 1969), pp. 1055-1064,
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their tex rate can be reduced their growth rate will increase,

FPamily consumption., A family would seldom be willing to reduce

its level of living. But often steps can be taken to insure»that the
farm family is getting its money's worth from its expenditures. If
family consumption expenditures are reduced the-growth rate will

increase.

Rate of return. Everything that relates to effective management

i

comes tb bear at this point - selecting the right products, using latest
proven technology to increase quality and yield or reduqe per unit costs.
Careful capital budgeting of alternative opportunities mﬁét be

the basis for making better investment decisions. The farmer should
continually examine every capital item on the farm to see if investments
no longer paying their way should be convertedvinto more promising
opportunities.

| .An increase in the rate of return will increase the raté of

growtho

The use of debt leverage. If farmers can attract debt they

vghouid be able to ﬁaterially'inbrease the size of their Business to make

possible some additional economies of scale and raise the rate of return
on investment, By increasing their debt to equity ratio they should

increase the annual rate of growfh.

g
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CHOICE AND DEFINITION OF THE VARIABLESlO

The variables selected for the analysis were those that would
typically have an influence on farm growth. The choice of variables
rested heavily on conventional economic theory.

Gross Profit (YG) is the current value11 of groés receipts which

includes cash income, income in kind and net change in inventories. It
excludes the wvalue of purchased livestock, feed and seed to indicate the
-actual value of farm production. A consideration made with respect to
Ashare renting was the one third value of productioﬁ paid to the land-
lord. This payment was not included as a receipt in the farm accounts
but it wes a part of total production,. ﬁad it been excluded the gross
profit figure would be lower than'thé gctual and the productivity of the
resourcese bilased downﬁard. A suitable ﬁroxy for the rent payment would
be the opportunity cost of the land investment. Presumably, the land-
lord would want to receive at least this amount. However, he also pays
the land tax and would want the rent payment to cover.this also., To
éompute the payment the rate used was‘one percentage point higher than

the current rate. The one per cent was included to cover land tax. The
o~

10The definition for some of the variables is taken from the

Annual Reports of the Carman District Farm Business Association prepared
by ¥r. J. P, Hudson, Department of Agricultural Economics, University of
Manitoba. :

11If it had been desired to measure only the change in the
physical productivities of the resources over time then gross profit
should have been measured in constant dollar values. However, the ob-
“jective was to determine whether the farmers were allocating their
resources efficiently given the prevailing prices and costs in that time
period. Even if it had been desirable to deflate the output an appro-
priate deflator was unavailable since the gross output was comprised of

numerous components including wheat, oats, barley, flax, rapeseed, sugar

beets, potatoes, sunflowers, hogs, beef, poultry, and eggs.
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resulting figure was then added to'the gross profit figure in the
account books. The sﬁm of these two figures was the value used in the
analysis.

Gross profif was chésen as & measure of growth since it can be
compared with gross profit figures in other regions. Net profit cannot -
be compared as easily because often the production costs in.various

areas are not known.

Material Inputs (MI) include expenditures on items such as ferti-
iizer, seed, feed, fuel, lubricanis, repairs; etc, It excludes the |
value of hired labour and any cash payments for land rent because labour
and land are separate variables to be quantified.

Net Farm Income (YN) equals gross profit minus material inputs

(except purchased feed and seed), farm overhead, hired labour cost,
total economic depreciation on buildings, machinery and equipment,
interest on debt, and the allowance for the share fent. Income in kind
should also be deducted from net income so that the savings would not be
‘biased upward. But, since income in kind is taxable it was deducted
from_diéposablé incbme. Héwevef, both income in kind.and share rentb
had to be accounted for in gross profit to indicate the economic retufn_
to the\;esources. . |

Farﬁ Labour Input (L) was measured in terms of the man-equivalent,

A.m;n—equivalent is defined as an adult male of éverage capacity, fully
émployed for a twelve month period. There are two serious deficiencies
invthe data on labour; The available labour, measured in man—equivalents,
is not a precise measure of the flow of labouf, whicﬁ is hours worked.
.Theréfher deficiencj is the lack of information on quality. ' The man-

equivalents measurement will show very little variation between farms of
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different size. There was no additional information available to weigh
the data. ‘

The Capital Input (K) for the production function anzlysis in

this study is measured by service flow units, i.e., the value of annual
depreciation on buildings, machinery and equipment plus the current
level opportunity—interest chargé on land and buildings (RE), machinery
and,equipﬁent (ME) and the livestock investment (LLK). Griliche312
argues thét nost capital price indexes do poorly as far as quality'
change is concerned and if the deflétors are poor, so will als§ be the
resulting "constant pricé" capital estimates. The Prices Paid Index was
the only one available and it does not consider guality change so
cépital was left undefiated.

The value of buildings (dwellings excluded) and machinery was
faken directly from the farm records where new buildings and machinery
were valued at market price and older items at a depreciated (net)
value. The annual value for depreciation of buildings arnd machinery was
also obtained from the farm accounts. |

The land input includes both rented and owned land to permit

.../

enalysis of the whole farm unit. The farmers did not value their land
in bare land value terms. The estimated value of their land included
the buildings. This was the value recorded in their farm account book.

If the value of buildings was subtracted from this value to get a bare

land value the resulting figure would be too low. The land;input could

"have been measured in acres but this would have ignored the qualitative

122. Griliches, "The Sources of lMeasured Productivity Growt

U S. Agriculture, 1940-60," Journal Pol. Econ., Aug. 1963, p. 340.
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differences that existed among farms, and even within farms., To elimin-
ate this difficulty the land resource was quantified in terms of the

13

®assessed" value of fhe land. This value reflected both the quanti-
tative (acres) and qualitative (inherent productivity) differences that
existed among different parcels of land. The assessed value is based on
a morphological inéex of productivity. In this sense the assessed value
‘may be regarded as a valid input for produétioh function_analysis.14

| To determine the 1957 market value the assessed value was multi-
plied by a factor of 1.5. This figure ﬁas then appreéiated nine per cent
annually to arrive at a value for each year thfoughouf the study
period.15 If a farmer purchased land at a specific time throughout this
period.its assessed value was mulfiplied by the same factor to arrive at
an estimated market value., The egtimated bare land value could rérely
be compared to the actual market value because of the buildings on the
land, It was only possible to make a comparison when a farmer purchased
a parcel of bare land. In all cases the estimafed value was in line with
the actual. |

| This meﬁhodAdid'not take into account the increase‘iﬁ land

Zalues from bush clearing or construction of drainage ditches after the

time of assessment. However, the farm records provided a breakdown of -

13This value was available from the farm records.
, 14J. C. Gilson and M. H. Yeh, "Productivity of Farm Resources in.
the Carman Area of lianitoba," Technical Bulletin No. 1 {September, 1959,
University of Menitoba), p. 15. S
lsA factor of 1.5 was used because the assessed value was

approximately two-thirds of the market value for bare land.- A nine per
cent annual appreciation rate was used since land values in the area
doubled over the eleven year period. :
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annual costs and indicated the impfoved écreageAOWned and rented., It
was pdésible'to examine these figures to see how much land clearing and
ditch construction had taken place over the time périod. Very little of
this work had been done so it was assumed that these two factors did not
\ .

contribute significantly to the increase in land value.

The livestock investment is the beginning of year inventory
value plus any additions to it by purchases and/dr stock raised on the

farm and subtractions from it by sales and/or death loss,

Disposable Inconme (YD) is the money left after income tax ahd

income in kind have been deducted from net income. Income in kind was
deducted to arrive at the actual money available for consumption and
éavings (capital investment). The disposable income was deflated by the
Winnipeg Consumer Price Index,16 |
Consumption (C) is the amount of disposable income spent on
items such as food, clothing, health, furniture and appliances, educa-
tion, household répairs and heating fuel. This’value was deflated by
‘the Consumer Price Index. |

]

Family Size (F) is the number of individuals in the farm family

' and their age. 'Family size was calculated in terms of equivalent adults

by weighting different age groups by their estimated consumption require-

ments. The weights used are as follows:17

16D._ominion Bureau of Statistics, Catalogue Number 62-002, Prices
and Price Indexes, Vol. 47.

. 17Rlchard Stone, Measurement of Consumer Exvenditure and
Behaviour in the United Kingdom 1920-1938, Volume 1 (Cambrldge Univer-
sity Press, 1954).
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Age Groug' Male Fenale
Under 5 year .28 .28
5 to 14 years ' 675 675

15 years and over 1.000 .900

\

Current Investment (It) ié the value of land, buildings,

machinery and equipment and livestock measured by the stock concept.

Net Worth (KW). The oberator's capital along with personal
assets and liabiiities make up his net worth., This shows the financiai
positiok of the operator's business and is an. important record when a
farmer wishes to obtain credit.

Availability of Credit (Cr) is measured by the size Qf the

financial liabilities within each farm.

Savings (S) is the amount of money available from disposable
income after consumption has been deducted. Aiso included in this
figure is the amount of annual depreciation. Depreciation was included
because it was assumed that it was used fo.make paynents on current debt
incurred through capital purchases.‘lOften a farmer increased‘his net

worth in this manner rather than putting money into a‘savings account,

-This assumption seems justifiable since the farmers in this study made

large capital purchases through the utilization of credit. The debt was

then amortized over a number of years.
SOURCE OF THE-DATA

The data for this study were obtained from the farm business
records kept by members.of the Carman Farm Business Association. The

analyéis is based on 28 znnual records for 1957-67. These twenty-eight
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farms were chosen because they provided the required economic information

for the total period.

THE FLOW'CHART

\

Figure 6 is a flow chart of the major factors influencing the
growth of a farm business. An understanding of this diagram is required

for interpretation of the results. The exogenous variables are repre-

sented by circles and the endogenous variables are shown as rectangles.

L

The paths of major influence are shown by lines with arroﬁs at their
heads.

Yost often a young farmer must begin his career with a small
capital base which he hopes to expand. Given these.capital goods and
his labour resource he must make efficient use of the other variable in-
puts and the available technology in Srder to increase output and reduce
unit cost of production. He must also plan his prodﬁction process under
the unéertainty of weather effects and changing product-factor prices.
All these factors cause continuous shifts in optimal farm organization
and income.

To compute nef farm'incomeione must subtract total oPeféting
expenses, eéonomic depreciation andiinterest on debt from the gross

profit. This net income is then allocated between income tax, consump-

tion and savings. Vhen income tax has been deducted the disposable

income becomes available for consumption and savings. Family size and
P

- age distributidn will affect the quantity of disposable income floving

to the liousehold and out of the business. However, a farm family will

 strive to maintain a‘respectable standard of living that will be
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Figure 6. "Major Factors Influencing the Growth of the
Farm Business '
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influenced largely by the quantity of disposable income available and
previous year's consumption level.

Hence, no income is available for capital accumulation until
current operéting expenses, income tax and personal living expenses have
been accounted fﬁr. Investment in additional Qapital is hégvily in-
fluénced by the annual depreciation fund and the reﬁainder of diéposable
inqzme after consumption. This amount will not pufchase all the capital

!
required, however, it will give creditors a good indication of the

farm's repayment capacity. If credit is used properly it can be a very
- effective instrument for augmenting farm growth. The availability of
long- and intermediate-term credit is often dependent on previous net

worth since creditors require security to issue this type of loan.
RECURSIVENESS OF THE MODEL

Having specified the econometric model the question arises
whether‘the_model is truly recursive or interdependent. The concept of
causal ordering outlined by Karl A. Foxls will be helpful in determining

‘the relationship. With respect to the model production, disposable in-

come, consumption, savings and investment are all endogenous variables.
P : ‘ -
The remainder of the variables are exogenous and are of causal order O.

We can diagram this causal ordering as in Figure 7.

. 18Karl A, Fox, Intermediate reonomic Statistices (New'York: John
' Wiley & Sons, Inec., 1968), p. 410,
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Causal Order

o L K MI c,, F Njwt'__l Cr

1 ' G

2 : YD

3 - c

4 ' S

5 h . 1

Figure 7. An Illustration‘bf Causal Ordering in Farm

) Growth Determination

If any endogenous variable is a function only of exogenous
variables We'assign it to Causal Order 1. This is true of YG, gross
profit. At this point three exogenous variablés and YG are fully
determined. No endogenous variable other than YG could be determined
at Causal Order 1 because no other endogenous variables are explained
exclusively by exogenous variables. Given YG we can now determine the
value of YD and assign it to Causal Order 2. Having deterrined dis-
posable income, consumption can now be estimated since it is a function
- of YD, P, andvct_lg we assign C to Céﬁsal Order 3. With the consumption.
Z@lue knoyn we can determine savings at Causal Order 4. Finally, the
value 9? I is.determined.at Causal Order 5 as a'function of 3, Nwt_l
and Cr., It could not have been determined logicaily at any earlier
stage.

The recursive structure can also be exposed by producing a

triangular matrix of coefficients of the endogenous variables, as shown

in Table I.




,4/

36

TABLE I

MATRIX OF ENDOGENOUS VARIABLES

'(:3)

Equation Number _Y_(_}_' - ID c S By
1 X
(1) 2 R = x
| 3 B ; x x

In this table, empty cells designate zero coefficients, whereas
occupied cells designate non-zero coefficients‘in the matrix. Thus if
fhe (i) - (j) th cell contains an entry x it means that the (j) th vari-
able a?pears in the (i) th equation with a non-zero coefficieht.

‘It is evident from Table I that the model is recursive, since
theré are no non-zero coefficients of endogenous variables above the
main diagonal of the matrix, that‘is, the matrix is triangqlar.

The recursive character of the model can also be seen from the
floﬁ chart in Figure 6. It is evident that there can be no additioﬁal
investment in capital goods if all disposable income is cénsumed. A
farmér\coﬁld obtain a loan on the bases of his existing assets but if
there is no repayment capécity he would eventually lose the farm. Con-
sumption'is influenced by dispbséble‘incoﬁe; family size and §revious
year's consumption; The disposable inéome depends on fhe taxbstruéture;
costs of production, depreciation and interest on debt. Efficient
: ménagement in the production process will increase the income available

for consumption and investment. A larger disposable income will raise
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the farmer's standard of living and also provide him with greater savings

for capiteal formation; 4n addition to existing capital gdods will in-
crease gross production which in turn will inflﬁenge net income, consump-
tion and investment.

Before utilizing the data to quantify the modelsvoutlined in
this chapter it would be suitable to examine both the physical charac-
teristics of the area and the structural change that took place throughout

the time period analyzed. This is the subject of the next chapter.-



CHAPTER IV

THE PHYSICAL CHARACTERISTICS AND ADJUSTMENT PROCESS OF THE
' FAMILY FARUS IN THE CARMAN AREA OF MANITOBA

1957-67
THE PHYSICAL CHARACTERISTICS

Geographic factors are basic to the development of an area;
They largely determine the possibilities and limitations under given
technological conditions. Three physical factoré which influence the
agricultural growth iﬁ an area are:

1. Locatioﬁ - accessibility to markets;

2. Climate - seasonal distribution of temperature and

precipitation;
3. ‘Soil productivity.

These factors as related to the farms under study will now be examined.

Location

The agricultural area which formed the basis for this study is

C

IRt

located in the Carmen area df Manitoba., The farms are included in the
area wﬁich extends from Township 4 to 8 and from Range 2E to 7W. This
area includes the towns of Carman, Elm Creek, Sperling, Roland, Morris
and Grastille. The farms are located within approkimately a sixty

mile radius of Winnipeg. The area is shown in Figure 8.
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Climate

The tempefature and length of grnwing season in an area are major
factors influencing crop production. Where the average temperature, from
May to August, falls below 60,5°F, conditions are less favourable for
erop prOduction.2 The average temperature for this period at the two

points examined was above this level (see Table II).

f

[ .
P The amount of precipitation and its seasonal distribution make

3

v thé area suitable for the cultivation of grain crops and special crops”

(Table II).

}Soil

When the farm business association was initiated the predominant
soil type of every parcel of land in each farm unit was identified. A
relative productivity rating was established for eanh farm in order to
place it in one of three soil groups. The soil groups and the textural
association of each group are as follows:4 | |

1. Good to excellent soils - light clays and loans.

2. Good soils - heavy cléys;

3. Fair to good soils - sandy loams.
™ The-location, climate and soils of the area provide the environ-

‘ment for a variety of farm enterprises and show the potential for economic

growth.

2 ' .
. Principles and Practices of Commercial Farming, The Faculty of
Agriculture, University of Hanitoba, Winnipeg (1971), p. 16.

3Special crops include such field crops as potatoes, sugar
beets, sunflowers, etc., which are usually grown on & contract basis.
_ 4J. P, Hudson, Carman Distriet Farm Business Association 1958
Annual Report, Department of Agricultural Economics and Farm Management
(June, 1959), p. 1. »




PRECIPITATIONE(INGHES} IN THE AREA

g (BASED ON NORMALS 1931-1960)

PABLE TT —

Annual ss . : Total in
Average Precipitation bv Month Growing Season
~ Location Precipitation Apr, May June July Avgust Sept. ‘(May to August)
« Graysville 18,24 1.20 1.72  3.19  2.35 2.12 1,96 2.38
Morris 1.08 1075 3020 2055 2052 1.96 10.02
‘TEMPERATURE (DEG. F) IN THE AREA
(BASED ON NORMALS 1931-1960)
Annual Averapé’of Daiiv Mean Temperature Average
. Average = . . Temperature
Location Temperature Apr. May  June July  August Sept.. (May to August)
Graysville 37.0 3843 52.4 61.8  68.4 65.4 54,6 62.0
Morris 37.6 40,0 53.8 63,0 69.5 67.2 56,1 63.4
Source:

Departmeht of Transport, Meteorological Branch, Monthly Record-Meteorological Observations

in Canada, Toronto, Ontario, 1965,

134
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THE ADJUSTMERT PROCESS

This study is primarily concerned with the factors that influ-
encevlong—iun economic growth.v_Facfor and‘product price changes influ—
ence the farmer's short-run decisions. In looking at the overall
adqutmént process little attention is givén té short-run decisions.

Classification of the farms according to their value of gross

[
{
i

prqduction should provide a good insight into the transition that took
plécevduring 1957-67. This growth in economic output is outlined in
Teble III. The number of farms with a gross profit of less than SlO;OQO
;déCIined by 14 or 50 per cent durihg 1957-67. 1In 1962 there were nine
more farms éroducing between £10,000 and $30,000 ﬁorth of outﬁut than in
1957. Between 1962—67 ten farms moved out of this range of production
into the 330,060 and over group. By 1967 fifteen farms had a gross
profif greater than $30,000., In 1957 no farms had reached this level of
production. It is 6Bvious that the férms guickly moyed into larger:
producing units. There is an 83 per cent change inbthe value of grst
output from 1957 to 1962, This indiqgtes an anﬁual average growth iﬁ
output of 13.§ per cent. The same rate pre§ails in'the laterAyears from'
.;962-67. This growth in‘économic oﬁtput may have resulted from the
acquisition of a&ditional land and éapital goods as well as increased
efficiency.in their use. Other factors that couid have had an impéct
‘include more intensive use of material inputs, full employment éf availe-
able labour, the use of credit and diséretidnary planhing in_the'élloéa-
tioﬁ of diépoSable incomé between consgmption and investment.

To get an indication of the role that these‘factérs had in

augmenting output we will examine the total change in the economic




CLASSIFICATION OF FARMS BY VALUE OF GROSS FARM PRODUCTION (CURRENT VALUE), 1957, 1962, 1967

\ .

\

TABLE III

1957 1962 1967
_ Less Than
Economic Class No. % 5,000~9,999 No. % 5+000-9,999 No. %
No. % No.. %
Less than 5,000 1 3.6 - - - -
: 14 50 1 3.6
7,500"'9’999 7 2500 1 306 - - .
10,000-19,999 13 46.4  10,000-29,999 15  53.6  10,000-29,999 3 . 10.7  10,000-29,000
No. % , No. % : No. %
20,000-29,999 1 3.6 14 . 50 8 28,6 23 82,2 10 35,7 13 46.4
30,000-49,999 - - 4 14,2 30,000=50, 000+ 10 35.7 30,000=50, 000+
No. % ' No. %
_ 4 14,2 15 . 53.6
50,000 and over - - - - 5 17.9
Total 28 100 28 100 28 100
Average Gross % Change % Change
Production Per
Farm $11,401 83 $20,989 84 $38,719

¢y
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system. Kowever, we shall first.invéstigate'the relationship'between
gross profit andinet income.,

In Table IV the farms aré claésified according to net incdme.

In 1957 the majority of farms were concentrated in the lower net income
groups. Fifteen of them had a net income of less than $5,000. By 1962
eight of these fifteen farms had increased their net income above $5,000
and the average per farm waS‘almost‘double that for 1957, In 1967 only-
one farm had a4net income of less tﬁan $5,000, seven were generating a;'
income between $5,000 andvsll,OOO while twenty or 71.4 per cent had a
net income greater than $11,000. The average net income per farm was
$17,500.

There is definitely a positive relationshipvbetween gross profit
and net income. Now our tasﬁ is to evaluate the factors that would
increase net farm income and lead us to a solution of the problem. The
first resource we shall examine is the land input.

" The change in the structurekof improved acres per farm is out-~
lined in-Table V. The improved acreage per farn increased 8.3 per cent
during 1957-62 and 36.2 per cent thraﬁghout 1962-67. 1In 1957 there were -
' 19 farms 0peratiﬁg less than 560 acres each. Nost farmsvpuréhased and/
}Nor ren@ed additional land and by 1967 11 of the 19 had increased their
land holdings to more than 560 improvéd acreé. Thus the number of farms
in the 560 to 1,000 acre size group:increaéed from nine in l957~tb 14 in
1967, a 56 per cent increase. By this time six of the 28 farms operated
over 1,000 acresvéacho The increase in,improvéd acres per farm has been
'substantiai. This enlargement in physical dimensions should permit the

introduction of new technology and enable a farm to move downward on the
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\ o TABLE IV ~

CLASSIFICATION OF FIRMS ACCORDING TO NET FARM INCOME, 1957, 1962, 1967

1957 : 1962 ‘ 1967
o Less Than Less Than ~ Less Than
Economic Class No, % 1,000-4,999 No. % 1,000-4,999 No, % 1,000~4,999
‘ ' No. % No. % No. %
Less than 1,000 3 10.7 1 3.6 ' - -
1,000~2,999 T 25.0 3 10.7 ‘ 1 3.6
5.000-5.999 6 21l.4 5,000~10,999 5 17.9 5.000~-10,999 - -  5,000-10,999
: No. % " No. % No. %
7,000~8,999 -4 14.3 12 42.8 5 17.9 15 53.7 3 10.7 7 25.0
9,000-10,999 2 7.l 5 17.9 4 143
11,000~12,999 1 3.6 11,000+ , 1 3.6 _ 11,000+ 2 Tel : 11,000+
’ ’ NO O ;O ' ' NO . 0;0 ) NO ° U;o
13,000-14,999 - - 1. 3.6 3 10.7 6 21.4 , 1 3.6 20 T71.4
15,000 and over - - : 2  T.1 _ 17 60.7

Average Net
Income Per v ‘
Farm © $4,565,70 ' $8,537.70 $17,500

114
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\ : TABLE V

CLASSIFICATION OF FIRMS ACCORDING TO TMPROVED ACRES (OWNED AND RENTED), 1957, 1962, 1967

somes s s e o .

1957 | 1962 1967
' : » Less Than ~Less Than : - Less Than
Size Group No, % 320-559 No.. % 320-559 : No, % 320559
T ‘ , No., % No. %  No. %
Less than 320 7 25.0 2 7.1 ‘ ' 2 Tal
320-399 3 10,7 : 3 10.7 _ 1 3.6 :
400-479 5 17.9 6 214 3107
480-559 4 14.3 4. 14.3 ' 2 T.1 |
560-639 6 21.4 560 : | 7 25,0 560~ 6. 21.4 60—
No. b : ~ No, ";o : No., b
: _ 9 3%2.1 ' 13 46.5 o 14 50.0
- 640=T19 - - ' 4 14.3 A 3 10.7
7120-999 3 10.7 ' 2 Tel 5 17.9 1,000+
. ', . Co : NO- ;o
: 0 ’ : 0 ' 6 21.5
1,000 and over - - - - 6 2l.4
Average Improved : ‘
Acres Per Farm 492.4 ' 543.5 : ‘ T41.2

14
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long run average cost curve shown in Pigure 1., As the pei unit costvof
production declines net'income.will increase, resulting in addifional
savings and growfh. |

- Along with the increase in land holdings one would expect the
investment in éapital to rise. Table VI classifies the farms into
different capital size groups.

In 1957 twenty-seven of the farms had a éapital investment of
less than $60,000 whereas by 1962 nineteen had moved out of this siée
group bringing the number in the $60,000-8100,000 capital size group to
eighteen. There were only two farms with a capital investment greater
than $100,000. The average capital investment per farm increaéed 66 per
' cent or 11 per cent a year., By 1967 all of the farms had moved out of
the lowest capital size group. There were now twelve farms in the inter~
mediate size group and sixteen iﬂ the largest size group, twelve of which
had an‘investment greater than §120,000. The average investment per
farm increased 75 per cent throughout 1962—67.

| There was a very fast movemen? of farms into the higher cabital
claéses. Often this is a growth augnenting factor, howevef, farmers cah
qyér—infest in capital, The share of capital in output will bé‘examined
iin the econometric analysis to see if its opportunity cost is met. A
‘close look at the components of this capital will also provide a better
ﬁnderstanding of its influence.

Table VII points out that the increase in the value of machinery
-and equipment is highef_than the pércentage increasé in the other com-
ponents for the same period. This change reflects both the increase in
quan%ity and quality (improvement in technology) of the input. Addi-

tional use of machinery and equipment'could be a growth augmenting



TABLE VI

CLASSIFICATION OF FIRMS ACCORDING TO CAPITAL INVESTMENT, 1957, 1962, 1967

1962

~ Per Farm . $42,086

e s e e e e s e

| 1957 1967

Size Group No. % €$35,000-59,999 No. % <$35,000-59,999 No._ %

Less than $35,000 7  25.0 - - - -

$35,000-59, 999 20 .4 8 28,6 - - - |

$60,000-99, 999 $60,000-99,999 $6o,ooo-99.399

$60,000-79,999 1 3.6 11 - 39,2 3 10,7

o : | v 12 43.9
$80,000-99,999 - - 7  25.0 9 32,2 . :

o $100,000-120, 000+ $100,000-120,090+ :

. - . ’ . NO. % '
$100,000-119,000 - - 1 3.6 4 14,3 '
| A , - 16 58.1
$120,000 and over - - 1 3.6 12 42.8

Average Capital

$72,019 $122,728

8y
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TABLE VII

COMPONENTS OF FARM CAPITAL INVESTMENT, TOTAL OF 28 FARMS, 1957, 1962, 1967

1957 to 1962

% Change

1962 to 1967

Items 1957 Investment Change 1962 Investment Chance % Change 1067
Value of ' ‘

" Land & Buildings $769,879 532,662 69.2 $1,302,541 1,137,511 87.3 $2,440,052
Value of Machinery o
and Equipment 283,420 212,773 75.0 496,193 . 354,728 72.0 850,921
Valﬁe of | , | .
Livestock & Poultry 125,172 092,642 74,0 217,814 =72,408 ~33.2 145,406
Total $1,178, 471 838,077 71.0  $2,016,548 1,419,851 70,0  $3,436,379

Y4
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factor an&iresult in higher 1abour'productivity, however, it is doubtful
unless the laéd base is also increased,

The value of land and buildings incfeased 69.2 per cent during
1957-62 and was 87.3 per cent highér in 1967 than in 1962, During these
" two periods the improved acreage_per farm increased 8.3 per cent and 36,2
per cent while the percentage increment in the value of the buildings
was 20 and 13 respectively.5 The'balance must be due to capital'gain
since the combined per cént increase 'in improved acres and value of
buildingsvdoés not account for the substantiasl percentage increase in _
the total value of real estate. Increasing land #alues will not augment
Yagriculturalvoutput. However, to the extent that additional land will
increase crop production and buildings are necessary to house livestock,
store grain inventory énd protect equipment from weathering the increase
in the valué of real estate couid be considered as contributing to
growth, |

The investment in livestock and pqultry increased 74 per cent

during 1957-62 but had decreased 33.2 per cent by 1967. Since grdss

out?ut increésed substantially over fhe eleven years it is diffibﬁlt to
Spnclude whéther the livestock input affected growth. Théﬁdecrease in
1ivestgpk certainly did not retard the growth process., The grain market
was good during the latter period. This is likely the reason for the
.decrease in livestock. The less efficient livestock managers wpuld tend
to specialize in crop produétion.

Closely related to land and mechinery is the use of material

_ 5The'value of buildings was. obtained from the raw data, their
‘separate value was not given in the table.
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inputs. Items such as fertilizer, seed, herbicides, fuel, etc. are a
very importanf part of the prdduction process. These inputs are usually
a growth augmenting factor since they generate additional gross profit

from a given capital base.

Turning to Table VIII we shall examine the change that took

place in the use of material inputs. In 1957 86 per cent of the farms
SPth less than $5,000 on material inputs and the remainder used between
35;000 and 810,000 Worth. By 1962 11 farms had moved out of the less

‘than $5,000 size group into 1afger classes. PFarmers would be using more

;of this input because of increased land use and also as a result of in-
creased man;gerial ability gained from membership in the association.
Forty-three per cent'of the farms were using between 35,000 and $10,COO
worth of fertilizer, herbicides, fuel, repairs, etc. In 1967 there were
only thfee farﬁs spending less than $5,000 on these inputs. Fifty per
cent were ailocating between $5,pOO and 310,000 of their total operating
'eipenses'to material inputs with 39 per cent spending more than $12,500,

The average expenditure per farm in 1967 was about triple that of 1957.

The farmers undoubtedly realized the value of these inputs in production

- _and increased the use of them. The increased use of these inputs would
normally result in additional gross profit.

In Table IX the farms are stratified by the amount of borrowed
capitai employed in the business. In 1957 79 per cent of the farms had
financial liabilities less than $10,000 with 60 per cent of these being
in the less than $5,000 classification._ By 1962 21 per cent of the farms
émployed moreAthan $20,000 worth of borrowed capital. In 1967 60 per

:cent of the farms were in the $20,000 and over size group with only 29



TABLE VIII ——

CLASSIFICATION oF THE TWENTY-EIGHT FARMS ACCORDING TO THE VALUE OF MA'I‘ERIAL
INPUTS USED, 1957, 1962, 1967

) - 1957 " Less Than $5000 1962 Less Than $5000 1967 Less Than $5000
Size Group ) No, % - - No. % ~ No. % No, % - No. % No. %
Less than $2500 10 3 : 1 4 - ~
24 86 13 46 3 11
2500-4999 14 50 12 a2 3 11
| 5000-7549 . 4 14 00096 7 25  5000-9999 4 14 5000-9999
_ ’ No.. go ‘No. % ' | . No. %
7500-9999 . . 4 14 5 18 12 43 10 36 14 . 50
10000-12499 ' ' ’ 1 4 10,000+ o 5 18 10,000+
o : No. % - ~ No. %
12500 and over 2 73 b 6 21 . 1 39
. Average - - 83,339 | ' $6,347 $9,917

25
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TABLE IX

1957 1962 11967
Less Than Less Than Less Than
Size Group No. % 10,000 Nos % 10,000 No. % 10,000
o No. % No. % ' “No. %
Less than 5,000 13 47 22 79 9 32 13 - 47 3 11 8 29
- 5,000-9,999 9 32 4 14 5 18 :
10,000-14,999 4 14 10,000-19,999 6 21 10,000-19,999 1 4 10,000-19,999
NO. : (4 Noo NOO %
15,000-19,999 2 7 6 21 3 11 9 32 2 7 3 11
20,000-24,999 3 11 20,000+ 2 7 20,000+
. ’ No. % No. '
25,000-29,999 1 4 6 21 - - 17 - 60
30,000 and over 2 7 15 53
Average 6,237 11,987 31,513
o
W



54

per cent remaining in the‘less than'310,00Q group. There was a‘definite
increase in the use of credit. If credit is used properly iﬁris a good
busineés practice and would surely increase the fate of growth. Much of
the economic growth in agficulture ig related to the developmeht of sizes
of farms that will effectively ﬁtilize ﬁodern technology. In order for
a férmer to attain an economic size of farm he must use borrowed

cap%tal. . |
! Closely associated With_férm growth is another factor which is
Qﬁten overlooked. This is the portion of the income flowing out of the

. business ipto the household. Looking at Table X we see thaf in 1957 96
per éent of the farms spent less than $4,000 on household and personalv
living expenses. By 1962 42 per cent of the f;rms had moved into an
expenditufeiclass between $4,000 and $8,000., In 1967 only two of the
farms were stili in the less than $4,000 class with 64 per cent now
between $4,000 to $8,000 and 29 per cent spending more than £8,000 on

" household expenditureé. It is quite obvious that consunption expéndi-
turés are positively related to farm growth, i.e. output or income.
"Off—farm income must also be considered and in thié study it is added to
ne£ farm income, In 1957 the average off;farm income per farm was 3650,
JME; 1962 it was $585 and had decreased to $397 by 1967. This is not a
substaﬂfiai amount but it would influence consumption and'savings.
However, it is quite evideﬁt that the iﬁcrease in consumption is largely

a result of the rise in net farm income.

Another factor-influencing the amount of income flowing from the

business fo_the hoﬁsehold is the size and age distributioq of the familj.,

In Table XI thé.farms are classified according to family size in terms

\




TABLE X

.
’

CLASSIFICATION OF FARMS ACCORDING TO CONSUMPTION EXPENDITURES, 1957, 1962, 1967

1957 | 1962 | 1967
Less Than Less Than ' Less Than
Size Group No. % 3,999 i No. % 3,999 No. % 3,999
‘ : No. % No. % "No. %
. Less than 2,000 7 25 3 11 : - - |
_ _ 27 96 15 54 2 7
- 2,000-3,999 20 Tl ‘ 21 43 2 7 |
4,000-5,999 1 4  4,000- n 39 000- 9 32 4,000-5,%%
' - : No., ' % ' No. o No.
1 4 12 46 . 18 64
6,000~7,999 - - ' . 2 T . 9 32
| ’ 8,000+
_ ) No. %
8,000 and over = - : - - 8 29 8 29
Average ‘ 2,517 : 3,922 : ‘ 7,400

14



o TABLE XI
CLASSIFICATION OF FARMS ACCORDING TO FAMILY SIZE (ADULT EQUIVALENTS), 1957, 1962, 1967

| | 1957 1962 1967
Size No. &% 2,0-3.99 No. % - 2.0-3.99 _No. %
No. % « Wo. % - -
2,0-2,99 9 32,0 19 67.8 2 7.2 12 43 2 T2
300=3.99 10 35.8 | 10 35.8 | 10 35.8
4.0-4.99 7 25,0 .0-6,99 . 11 39,0 4,0-6. 11 39.0
5.0-5.99 2 Te?2 9 32,2 4 14.4 16 57 4 14.4
600“6.99 . - - 1 306 1 3.6
Average ' : ' -
Size 3459 4.24 : 4,05 .

96 -
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of adult equivélents. In 1957 there‘were 19 farms with a family size
between 2.0 and 3.99, the average size was 3.59, By 1962 the average
size had increased to 4.24 and the number of farms with a family size
between 2.0 and‘3.99 had diminished from 19 to 12. Hoﬁever, the numbef
of farms classified in the 4.0 to 6.99 éize group increased from niﬁe to
16. | The increase in‘family size ﬁould be the resﬁlt of new births and
chiid;en moving intp'higher age groups. In 1967 the‘situation was
idéﬁtical to that in 1962. However, it was observed that two families
ﬁefe novw each comprised of only the parenfs; the children haﬁing left
vh@me. There were also families which héd increased in size because their
sén was stéying on the farm, By this time some farmers were also
helping a son or daughtef finance their way thrbugh university or other
special training. Thﬁs-as.the size of the family increases more income
is withdrawn from the business and there is less available to "plow"
back into capital purchases.

There appears to be a definite functional relationship between
ﬁany of the variables examined. The econometric results in the next

chapter will indicate the magnifude of the relationship.




CHAPTER V

THE ECONOMETRIC RESULTS AND THEIR INTERPRETATION

In this chapter the results of the econometric analysis are
exaﬁined and interpreted. The presentafion is separated into four

secfions. The results from the production analysis are presented in the

first section, the second section provides the estimates of the consump-

tion function parameters and the factors influencing investment are

~quantified in the third éection. The final section utilizes these
results from the first three sections to outline the family farm's

overall growth process

THE PRODUCTION FUNCTION

Tables XII to XVII present the parameter estirates for the dif-
ferent specifications. An asterisk (*) indicates that the estimates are
significantly different from zero at the llper'cent level, two asterisks

(**) indicate significance at the 5 per cent level, three asterisks (¥*x%) .

fepresent significance at ﬁhe 10 ber cent level., The constants are
“”’/'g;esented in real values rather than logarithmic values for the Cobb-
.Douglaé\functions. The figures in parantheses are the standard errors
o£ the estimates. The com?uted P-Ratio indicates the significance of
thé,R2 tern and the Von-Neuman Ratio is used to fest for the presence of
agtocorrelation. The marginallvalue productivity of the resource is

abbreviated as MVP.

58



59

Table X1I presents the estimates of the production parameters
and marginal value productivities using aggregated capital for each of

~ the years 1957-67.

Capital
The parameters for 1957-59 were statistically insignificant indif
cating that capital ﬁas not closely related to gross profit during this

LY

time. In 19604the coefficient was significant but the MVP was less thgn
the‘cost1 of capital indicating that a loss was incurred. The coeffi-!
cient was insignificant again in 1961. Capital and production likely
were not closely related in this year because of the drought and foor
crop. Throughout 1962-67 the capital variable was significant in each
year and there was a positive net return, given the existing prices.
During the latter years the expansion in capital was definitely profit=
able. This would indicate that the farmers were u31ng good management

by eff1c1en»1y allocatlng thelr capital resources into the production of |

output that would yield gains on the marginal dollar invested, given the

prices in these years.

Material Inputs

PRSI ol

.. The increased use of material inputs was very beneficial
throughout the entire period. An additional dollar spent oh these in-

puts would always yield a gain. This indicates that the farmers were

1Slnce cap1ta1 is measured in service flow units or annual 1nput
the market price was set at $1.05 per dollar invested. However, this
would vary with the current interest rate. If optimum conditions of
resource allocation are to be satisfied the marginal value product1v1ty
of the 1nput must ecual its market prlce.



Lo ‘\\ SR TABLE XTI
PRODUCTIO" PAMBTERS AND MARGINAL VALUE PRODUCTIVITIPS USING AGGREGATED
CAPITAL FOR EACH YEAR THROUGHOUT 1957-67

Sum of the

Year E - K o MVP ’ HI‘ MVP L MVYP . Parameters Constant Rz F-Ratio
1957 - .4 o 55% $1.86 .3 36.3 o65% 15
. IR (.153) (.16) (.22) » :
Y g8 Jd2 R $1.55 .4 1045 6% 18 :
s w0 (Ls) (09) o (a9) ’
..1959 ' .16 . : +59% - 81,84 15 : , 25,5 ST9% ' 30
' a3 (.095) - (.13) . B
1960 L L26nes $ .86 o 43 . 81.41 - <02 ' ‘ 43.8 oT2% 21
- G) N 5O R S T
%L e sl ;e a2 27.6 - J16% 25
3 s sy S ey - (L15) o o ‘
%62 . Lear o s2.24 3 S OSL3T L L2 o B 4.9 .72% 21
N 12 Y 01 )] ’ (.17) o
. 1963 : JA0% 81,20 . 34w 81,05 L .45% | $5461 1,19 .. 25,2 T4 23
o (00 (1) - (415) . C
1964 62w $1.92 8% 81,06 - L5 ‘ ‘ © 8.3 L6k - 25
' (.12) © - (.09) , (.12) ‘ , ' ,
1965 . ,50% $1.711 37 - 81,44 s25%n $4151 ' L2 107 80% )}
: (13 (.10) _ S Gas) R o ' _ » ‘
1966 - gTemn $1.09 | .40 s112 29 S R ST U 1 _ 1 . i
v o (e2a) , - (as) : (.22) ' R o S :
ST leor 266 0 4 . s34 a3 L - .89 6T '
o0 {.0) ' oo - () : .

»a?he marginai'value productivities Qere célculated at the geometric means., Since the output (Y) 48 measured in dollars the marginal
productivities —§L§ of the resources are equivalent to marginal value productivities. If Ex is the caleulated elasticity of the resource X

" then the marginal value productivity of the resource is expressed as:

L]

09

- The MVP were not -calculated for the coefficients that were statistically ihaignificant. N
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allocating their money wisely when they purchased additional material
inputs. Theoretically, to get maximum benefit from this input they
should have increased their use of it until the MVP was equal to the
market price of the input;2 However; taking riék into consideration;
there would be a tendency to use less of this input than if no risk was

involved.

Labour
The coefficients férAlabour are all insignificant except for tﬁe
years 1963 and‘l965. The lack of significance may be accounted for by
the imprecise measure of laboﬁf. Labour is eipressed in man;equiﬁélents,
an adult male of average capacity, fully employed for a twelve-month
period. In any given year, between farms, farm size chéngés markedly
but the measured labour input changes little because of the indivisi-
'bility of the labour units. It would be‘expected that the true labour
input would be closely related to farm size., Labour appears to be
fairlyyconstané whéfeés, in fact, it varies with farm size. However,
over time it is suspected that labour will be more significant since a
specific farm will maintain épproximately the same labour input through-
———out, | |

“Table XIII preseﬁts the estimates of the production parameters
and marginal value productivities from combining time series and cross
sec?ion_data.' Dummy variables were also used to extract the p;ice and
weather effeéts associated with the coéfficients over time. These
‘reéults weré coﬁpared to>thosé where the analyéis did not iﬁclude»dumﬁy

variables.

2 .
The market price would be an expenditure of 81,00 plus the
current interest rate. ' -



PRODUCTION PARAMETERS AND MARGINAL VALUE PRODUCTIVITIES USING
AGGREGATED CAPITAL AND COMBINED CROSS SECTION AKD TIME
SERIES DATA, INCLUDING THE RESULTS FROMN USING
DUMMY VARIABLES, 1957-67°

TABLE X111
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Ho Dummy Variables Includes Dummy Variables

Independent
Variable Elasticity MVP Blasticity MVE

Capital 46% $1.50  .43% " $1.40

o (.036) (.043)

'Méterial Input «38% $1,26 3T $1.24

Labour .18% $2269 J20% $2774
‘ (.049) («049)

Sum 1,02 1.02

R? .T5% .80%

F-Ratio 298,00 93.30

Constant 11.95 15.48

Von Neuman 1.45% 1.85%

3
Table XXIV,

The correlation mat

rix for the variables is given in Appendix I,
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When dummy variables are_not used the_ceefficients may be some-
 what biased since prices and weather change over time but they are not
included in the determiﬁistic part of the function., The inclusion of
dunnmy variables will eliminate this bias. The resﬁlts-indicate'that
there is very little change in the size and significance of the coeffi;
cients when the dummy variables are included. The multiple coefficient:
of determinationv(RZ) increases by only .05 when they are included.. |
They explain only 5 per cént more of the variation in gross output.

It appears as if price and weather effects do not bias the parameters
significantly.

The coefficients indicate constant‘returns to scale for the'farﬁ
business in the Carman area as a whole and inelastic production with res—
pect to each of capifal, material inputs and labour. The marginal value
preductivity of capital.indicates that this resource was used effi-
ciently. An additional dollar spent on cépital.expansion would return a
gain. The uselof material inputs was also profitable and farmers could
have utilized more of this input for marginal gains in income since the
MV? of:this resource exceeded its éosf. -The elasticity of production
for labour WaS\qﬁite low. This indicates that a 1 per cent change in

- labour results in only a small increase in gross profit.

‘\The'time period was divided into two periods and they were
analyzed separately. The fesults are presented in Table XIV. They are
quite consistent with the iésults in Table XIII. The coefficient for
_capital increases by .19 in the latter périod. This would be due to
moré effipient use of'capital resultiﬁg from better management. Dunmy

variables were not used for the two periods since there was veryflittle

bias throughoﬁt the whole time period.




64

TABLE XIV

PRODUCTION PARAMETERS AND MARGINAL VALUE PRODUCTIVITIES USING
AGGREGATED CAPITAL AND COMBINED CROSS SECTION AND TIME
SERIES DATA FOR TWO PERIODS,

195762 AND 1963-67"

~ Independent . 195762 1963-67
Variable o Elasticity MVP  Blasticity MVP
Capital ek §1.29 .55% $1.70

- (.057) . (.064)
Material Input ‘ . 38% $1.22 . 38% $1.32
' ~ (.04) - (.057) '
Labour .18% $1731 J20% $3583
o - (.074) (.073)
Sum \ 92 1,15
R? 67% .TO%
F-Ratio 113.00 _ - 104.00
Constant , 26,32 o 4.88
Von Neuman . v 1,67* ’ . 1.30%
~

'4The correlation matrix is presented in Appendix I, Table XXV,
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- Interest now centres on which components of capital contribute

. | ) _
most to marginal returns. Table XV presents the estimates of the pro-
duction parameters using disaggregated capital in per labour terms for

’

each of the years throughout 1957—67,

Real Estate Per Labour

In 1957 and 1958 the parameters of this input were insignifi-
cant. This would indicate that the available land and buildings were

not being used to their full capacity. Haterial inputs were not used

extensively in these initial years and the optimum amount of output was

not realized. The ﬁVP of material inputs was high during these two
years indicating that quite substantial returns céuld have been‘gained
froﬁ-additional use of this input. At this stage of time it is‘possible
that the available land and buildihgs were under'utilized. However, as
the farmer's management skills improved and more material inputs were

used the real esgate inputvbecame significant'éince nore output would be

generated from a given amount of input. This would increase the pro-

ductivity of the land and»incréase the use of buildings for storage.

Both land and buildings would be used more productively.

L

Machinery and Equipment Per Labour

During 1957-62 the coefficient for this input was significant in
only two years, 1958 and 1962} Initially this was difficult to under-

stand but examination of Table V. indicated that the average improved

~aéreage per farm increased by only 10 per cent during 1957~62. The

additional investment in machinery and equipment could not increase
output substantially, since crop production did not expand sufficiéntly,

with only a small increase in the improved acreage. During 1962-67 the



{
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TABLE XV

PRODUCTION PARAME&ERS AND MARGINAL VALUE PRODUCTIVITIES USING DISAGGREGATED
CAPITAL FOR EACH YEAR THROUGHOUT 1957-1967

'Real Estate

Machinery
and Equipment

Livestock

Material Inputs

Year Per Labour MVP Per Labqur MVP Per Labour MVP Per Labour MVP Constant R ;F—Ratio
1957 -.001 .10 .006 L5TH $1.94 44,9  ,43% 4.4
(,169) (.12) _ (.08) - (.19) :
1958« -.02 o 24 %% $2.30 .06 39% $1.33 72,9 .62* 9.5
(.03) (.12) (,o7) (.11) o
1959 o 2BKHH $1.81 -.05 -.04 S4% $1.70 29,7 LI8% 20,0
(.11) (.07) © o (.04) (.09) }
1960 045* 33.30 "004 "003 036* $1.23 ' 32.6 057*- 707
o (aes) - (.08) (.04) (.11) |
1961 . J35REE - §2,08 -.02 -.02 JAT* $1.2% 19,2 . TO* 13,2
(.15) (.09) (.,03) (.10)
1962 .02 J31% $2.42 -.05 J42% $1.42 48,6 J73% 15,9
(.13) (.09) (.03) (.07) :
1963 - .07 o 24%%% $2.52 .003 $30% $1.16 45.0 J51% 5,9
- - (a9) (.12) - (.0%) (.12)
1964 o O5%XH $1.68 W2T* $1.71 .006 . 29% $1.06 21.3 STT* 18.9
: (.14) .08) (.02) (.10) o _
1965 W11 .28% $1,90 .018 »30% $1.51 28,1 JT3% 15.9
(.15) (.10) (.018) (.11)
1966 .20 .19 .02 o 3T* $1.02 24,9 o 4O%* 3.9
(.29) (.22) (.03) (.19) '
1967 Noriass $2.18 . 40% $2.10 .03 2L HHK ' $1.06 38,9 .86% - 35,2
(.18) - (.14) (,02) - -
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parameters were positive and-additional investmént was profifable in all
years except 1966, The coefficient was likely insignificant in this
Year because crop.production waé low due to wet weather. The improved

‘ acreagé'increased 36 per cent during this period. The purchased equip-

ment was more productive when used on a larger land base.

. Livestock Per Labour

The coefficients for this input were insignificant for every‘
year since the standard error was quite high. However, there was still
a 74 per cent increase in the vaiué of the livestock investment during
1957-62 (Table VIII). Throughout 1962-67 there was a 33v§er cent
decline. These results were not consistent with previous hypotheses.,
It wés felt fhat livestock would.increase'gross profit. There is a

need for further research in this area.

Material Inputs Per Labour

The results were comparable to those with aggregated capital.
Additional use bf ﬁaterial inputs-yiglded marginal gains in every year
of the period.. ;. | |

P Table XVI presepts_the'results of the production pafameters and
marging} value productivities from combined cross section and time
series data. The results wvere derived by including dumm& variables and
not including them. The coefficients were then compéred to see if any
bias arose from price chahges and weather effects over time. No signi~‘
- ficant change was observable. The coefficients indicate the avefagé
influence throughout 1957-67. It.did not pay the average farmer to

increase the real -estate input whersas the increase in machinery and



.TABLE XVI
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PRODUCTION PARAMETERS AND MARGINAL VALUE PRODUCTIVI?IES USING
NED CROSS SECTION AND
TIME SERIES DATA, INCLUDING THE RESULTS FROM USING

DISAGGREGATED CAPITAL AND COMBI

DUMMY VARIABLES, 1957-679

. No Dummy Variables Includes Dummy Variasbles

Independent

Variable Elasticity KVP  Elasticity MVP

Real Estate per Labour C JO6FER 8 .39 o O4%%% $ .26

(.03) (.026)

Machinery and Equipment o 24% $1.64 . 22% $1.51
per Labour (.03) (.029)

Livestock per Labour -.0002 -,0003

o (.009) (.009)

Material Inputs per .50* 31,66 AT* $1.56
Labour (.03) (.03)

Constant 22.20 32.60

R JT2% .78%

F-Ratio 194.00 75.00

Von Neuman L 1.45% 1.85%

5

The correlation matrix is presented in Appendix I, Table XXVI,
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.equipment yielded marginal returns, This phenomena is difficult to
explain since most‘farmers feel it would be moré profitable to increase
their land base rather than théir machinery complement; The anaiysis
will be divided into tﬁo time periods to see if there is any explana-
tion., The livestock input is insignificant and the use of material
inpﬁts is consistenf‘with previous results,

jf The fesults of separating the whole period into two sections are
présented in Table XVII. ADuring 1957-62 the real estate input was insig-
:nificant; The machinery and equipment variable was significant, live--
' stock was insiggificant and material inputs were significant. Throughout
'1963-67 all the coefficients were significant and additional use of each
input yielded marginai returns. The real estate input aﬁd livestock in-
put yielded better returns in the second period than in the first. This
is probably because of better management and increased use of maferial
inputs. | |

Land would become more productive as the use of material inputs

increased. It is difficult to determine why the sign and significance
of the livestock‘inputachanged after i962. However, throughout the
ggriod some'farmeré expandéd towards larger livestock enterprises while
ofhers‘}iquidated their investment. This would tend to result in an
. overall increase in efficiency. The better livestock managers tended to
expand théir scale of productiqn'whereas the less efficient livestock
managérs moved into crop production. The livestock enterprise was
'.definitelyAreturning a profit during the latter period.
from Table XIV one can seé that the MVP for capital increased‘by

$.41 from the first to the second period. This would largely be due to
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TABLE XVII

PRODUCTION PARAMETERS AND MARGINAL VALUE PRODUCTIVITIES USING
DISAGGREGATED CAPITAL AND COMBINED CROSS SECTION AND
' TIME SERIES DATA FOR TWO gERIODS,
1957-62 AND 1963%-67

Independent. 195762 _ 196367
- Variable » Elasticity VP Elasticity MVP
Real Estate per Labour : .02 o 31% $2.00
: (.03) (.09)
‘Machlnery and Equlpment o 16% $1.39 . 24% $1.43
per Labour (.04) (.06)
Livestock per Labour . -.02 . L02%%% 37,94
(.02) , (.012)
Material Inputs per Labour «53% $1.70 o 35% $1.20
(.04) | (.06)
Constant . 43 . 20 11. 90
R? | o .6o% | .66
F-Ratio | . 61.00 . 65.00
Von Neuman - 1.66% o 1.25%
R The correlatlon coefficient between real estate and machinery

and equipment was .76 during this period. However, it was felt that this
degree of multlcolllnearlty would not present a problem of interpretation,

_ especially in an agricultural production function where real estate and
machlnerJ would tend to be highly correlated over time,

6 ‘ ' -
The correlation matrix is presented in Appendix I, Table XXVII,
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the imﬁrpved returns from the real estate input and the livestock enter-
prisé. |

During 1957-67 expansion of the capital base and increased use
of material inputs was profifable for the average farmer in the Carman
Farm‘Busiﬁess Associationd This would.very likely be the result of
betfer managementvand increased ﬁse of technology. ATechnological change
'wasfmeasured using tﬁe Solow or geometric model and the results are pre-

]
seﬁted in Table XVIII., This table also indicates the annual change in
t@e value of gross profit, material inputs, net production, the flow of
. services contributed by the capifal stoékland the physicai labour input.
These valués are ﬁot deflated for price changes and the output is not
adju;ted for changes in weather. This should 5e considered when
examihing the resulté derived from the Solow model, However, in the
‘econometric analysis, the parameters did not change significantly when
the dummy variables were included to account for changes in prices and
weather. Therefore, the ﬁeasgremenf of long run technological change
should beAunbiased even if these factors are not accounted for.
| The'rel%tiye'share of capitai in gross profit was .309; the

relative share‘of material ihputs was .301 and the relative share of
'ﬂigbour was +390 bésed ﬁpon the'l957-67‘average. The results obtained
from tgé value of net production indicate that the relative share of
capital was .442 while the.relative share of labour was ,558, based upon
the 1957-67 average. In both cases the relative share of labour is quite
“high, Sinqe the share of labour is .measured as the residual‘it wouid be

relativeiy high bécause better management was able to extract more out-

put from the available resources,




TECHNOLOGICAL CHANGE IN THE CARMAN AREA OF MANITOBA

, TABLE XVIII
MEASUREMENTS OF GROSS AND NET GEOMPTRIC GROWTH RATES OF .

© Aversge  STWS3L. - 173012 401519 - 177610 18

«309

1957-1967
. ; . Capital Material : '
Gross = Material . Net Valus Service’ . Capital Capital Inputs Labour Labour Year-to-Year Ratea of Cumulated Technological
‘Profit Inputs of Production Inmput - - Laboyr Share in Shere in  Share in in Jin Change in Technology
) (Current ' (Current (Current (Current - (mane Gross Nat Gross Oross Net Groas - Net Gross Net ]
Year' . Valua) Value) Value) Value) equivalents) - Output Output Output Output  Output Measure © Measure Moasure Msasure (MM)
) 2) (3) (i © e ) ) ) () (11) 2 ()
W7 ns20 . 92 225738 9293k 18 291 12 293 T 16 508 1.000 1,000
’_.1956 L boeseT T 12182k - 2777L3 107023 - - 46 266 385 2310 L2l 615 W13} ’ 198 - 1.3 1.198
1599 358291 © 126392 . 271899 110683 L6 278 o7 317 405 593 016 ~.283 1.118 915
LA 507000 WA176 ¢ 36582 128923 - S .25) .352 278 168 618 227 663 1,208 1.578
L1861 LSTB - 179BMN - 27730h wsn2 o8 318 .52k 393 289 A76 -.282 -.291 963 1.287
1962 587709 177716 109593 168016 - - W7 286 o +302 112 590 o269 Mi60 1,232 1.7L6
(1563 - 560636 185668 . 374968 183063 18, 326 .88 331 o33 512 a0} Casllly 1,128 1.602
1560 61327 17500k bko23 . 197750 57 o322 156 292 +386 oShl .015 o 13 1.621
1965 76613 154080 S67833 223685 oo 293 . .39k 286 dEL 606 2L «362 1,387 1.983
1966  '627671’.: 222460 Lhosenl - 270548 ConT A3 669 .38 223 2331 -a317 =h7h 1.070 1.509
~ 1967 108Lakg 271676 808L6S - 08337 n 4300 .ho3 2256 Lk +597 661 .985 1,731 2,45
1557-67 '
o!lllz | «301 | #3%0 0555

Notes: Colums (6) and (7) are calculated as and respectively.

Columni (8) = (2)/(1)
Colwm (9) = 1 - (6) - {8)
,‘C'olumn (19) = 17D .

- Colum (11) -A&} .(6)% - (8) é‘% - 9 A‘%

. ' é(b; Q(s;
Column (12) -A(B)/(B) - (7 - (10}

Colum (13) and (1) are celculated from (11) and (12)
respectively, with 1957 = 1,

2L
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Using the information in Table XVIII, it is possible to divide

- the total\increase in fhe value of gross labour productivity (fhe value.
of gross profit per man-equivalent) into two.parts: one part can be
measured by the shift of the aggregate-production_function which results
from’technologicai change, and ano%her is the movement along the: produc—
tion funcfion attfibutable to both the increased use of capital per man-
equivalent and material iﬁputs per man—equivélenf. One can also examine
the change ih the value of net labour productivity (the value of net t
production per man-equivalent).  The total inc}ease can be attributed to
technological change and the increased use of capital per man-equivalent.

The calculated share of the factors are given in Table XIX.

TABLE XIX

PERCENTAGE SHARE OF CAPITAL INTENSITY, HATERIAL INPUTS AND
TECHNOLOGICAL CHANGE IN INCREASED GROSS AND NET_LABOUR
PRODUCTIVITY, IN THE CARMAN AREA, 1957-67

Labour Productivity .. . Percentage Share of

o Total Annual . Capital Material Technological
Classification - Increase Increase Intensity Inputs Change

* o o 0'0 * e o » @ peI‘ Cen‘t .’a ¢ & 3 o & 0 e o » s @

o . 5
Gross | 318 29 22 21 57
Net 298 27 22 78

The results indicate that there was a 318 per cent increase in the

value of gross output per man-equivalent. Capital intensity accounted

7

The method of calculation is presented in Appendix 11,
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for'22 per cént, material iﬁputs'for 21 pervcent and feéhnological change
for 57 per cent. The increase in the value of net production per man-
equlvalent was 298 per cent with capital contrlbutlng 22 per cent and
technology 78 per cent. The share of technological changevls higher in
net productlon since 21 per cent of thé rise in the value of gross labour
productivity has éeeh attributed to material inputs. |

Teghnology was definitely a dominant factor in growth. The
ability to exfract more production from a given bundle of inputs by
better resource allocation.and technical innovations certainly is_a
growth augmenting factor.

Having exémined the nature of the production proceés and the
speéific factors that influence the genefation of farm income, interest
now centres on the allocation 6f this income between consumption and

investment in additional capital.
THE CONSUMPTION FUNCTION

- The coefficients of the independent variables in the Cobbf
Douglas consumption funcfion are the elasticities. They indicate the
*ﬁércentage change in consumption associated witﬁ a 1 per cent change in
the independent variable to which they refer, other independent variables
held constant.

Table XX_pfésents the results of the annual cross section
analysis from l957-l967.k

' The parameters for dlsposable.lncome are statistically 1n31gn1—‘
ficant from 1957 to 1961 1nd1cat1ng that the income level did not s1gn1—‘

flcantly 1nfluence consumptlon during this period. However, the average



TABLE XX

()

CONSUMPTION PARAMETERS, MARGINAL PROPENSITIES TO CONSUME

AND AVERAGE PROPENSITIES TO CONSUMES

Disposable

Family

Year Income Size Constant R2 P-Ratio APC HPC
(.085) (.23)
1958 . .010 o« AT9**% 15.5 L19%x% 2,85 .48
{.08) (.21)
1959 .104 0 301%% 12.7 .12 1.70 .56
: (.167) (.22)
1960 .083 .310 16.0 .04 .58 .49
(._20) (.34)
1961 .001 .194 25.4 .02 $22 .72
- (.107) (.33)
1962 . 186*** . 233 ) llq 7 ° 10 10 48 3 51 0095
(.14) (.20) - |
1963 o 215% %% .201 12,3 .14 1.93 .58 .125
(.12) (.27)
1964 . .356% 174 7.8 26)) 4,50 .58 .206
(.13) (.22) _
1965 « 287* .314 8.5 T e 31¥% 5.55 .42 .121
: (.11) (.21) .
1966 o 215%% 134 20.4 J17¥¥% 2,58 .97 .209
(.11) (.27) .
o~ I967 ) 139 ~e 109 340 6 .03 ] 30 e 43
(.188) (.26) :

consume are abbreviated MPC and APC respectively.

8The marginal propensity to consume and average propensity to

The- HPC is calculated

at the mean and therefore is the elasticity of disposable income nmulti-
plied by the APC.

The MPC was not calculated if the coefficient for
- disposable income was insignificant.
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propensity to consume indicates that consumption was quite proportional

~to income except in years of low income such as 1961 and 1966. This

‘indicates that the competition between the household and farm business

is particularily strong during fhis period, prior to accumulation of a
margin large enough for the family %o easily finance its needs in both
areés. The farm faﬁily must maintain a»certain level of consumption
evg; though the income available does not justify'it. This was revealed

by;the significance of the family size parameters. With an increase in

family size the consumption level will increase . even though income

remains constant. During the périod 1962 to 1967 the disposable income

e e

parameters were statistically significant for all the years except 1967.
It would appear that consumpfion was influenced by the inconme level
during this time period. But as income continually increases, (Table

IV, Chapter IV}, so does the margin for fuiture capital accumulation as
indicated by a relatively constant APC. Although consumption was influ-
enced by income there seems to be more value placed on the margih for
growth, as compared to consumption, at these higher income levels. vThe
year 1966 was one of rélatively lbwe;.ihcome. The field crops looked
gpod and #hey reached full maturity but most of them never were harvested

because of the wet fall, The farm family would base their consumption

on current income expecting to be able to harvest their crop. The crop

fgilure likely affected their consumption pattern in 1967 resulting‘in
the statistically insignificant parameter for incone.

| A phenomenon illustrated throughout and consistent with-the
*live po§r - die rich" philosbphyiusually attributed to farmérs is the

low value of the marginal propensity to consume and average propensity

- to consume.
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Table XXI ?resenté_the résults from aﬁ analysis'of_a:model
utilizingva combination of time series and cross section data. The
anaiysis is éplit into two periods 1957-62 and 1963-67.

All the variables in Table XXI are significantly different from
zero at the 5 ﬁér cent level or better. It is difficult to détermine why
famiiy sizé was nbt Significant, howevef, 1aggéd consumption may explaiﬁ
soﬁe of the variability in current consumption due té family size, _The
average propensity to consume for theAfarm families ip the Carman area%
throughout 1957-62 was .54 and the marginal propensity to consume was
.043, During 1963-67 'the APC was .55 and the MPC was .055'. In general,
the farm families‘consumed about 55 per cent of their disposable income
and~saved the balance. The sav&ngs would most likely be uéed to retire
debt and iﬁcréase the equify in the farm business., To a large extent
this would be "forced" savings, indicating why the marginal propensity

to consume was 5o low. The MPC may also be low because only cash ex-

~penditures on consumption were included, farm perquisites were excluded.,
K . 3

They were excluded because they would have biased the residual (savingé)

downward if they had been included in consumption expenditures. The

-8ignificance of savings in the capital investment function will be

examined in the next section.
- THE INVESTHENT FUNCTION

Table XX1I indicateshfhe results from the annual cross section

' investment model for the years 1957—67.

The results from the cross section model indicate that the co-

~éfficiént for current savings is statistically significant and is



TABLE XXI

CONSUMPTION PARAMETERS, MARGINAL PROPENSITY TO CONSUME AND
AVERAGE PROPENSITY TO CONSUME UTILIZIJG CROSS SECTION
AND TIME SERIES DATA

18

-h %
Independent. 195762
Varizble Elasticity MPC APC

1963-67*
Elasticity MPC  APC

Real Disposable  .O8** .04% .54

(.04)
Lagged
Consumption .63%
(.07)
Constant . 2,77
R? | 41%
F-Ratio 46.7
Von -Neuman
Ratio _2.24%

L 10%% .055 .55

(.05)
.48%
(.07)
5.23
o 34%
35.5

1.97%

*The parameter for family size was statistically insignificant
Thus it was deleted and the results shown are from

“during both periods.

a specification including only disposable income and lagged consumption,

9

The correlation matrix is presented in Appendix I, Table XXVIII.
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THE INVESTMENT COEFFICIENTS AND ELASTICITIES USING
AGGREGATED CAPITAL STOCX, 1957-67

| Liabilitiés _ Current Savings
Yea# b-value Elastiecity b-value  E1asticitV Constant R2 F-Ratio
1957  .338 .059 5,04 574 11958 .72% 21,9
" (.30) (.77) - '

1958  ,003 . «0005 4.26% .572 15934 .50% 8.4

- (.526) (1.05) .

1959  .303 050 - 6.,24% .546 17227  ,70% 19.9
(.287) (.99). : -

1960 -.025 -.005 4.74% .592 18839  ,T77* 21.4
(.22) . (.86)

1961 -,229 -.040 3,08% .212 41167  .52% 9,4
(.220) (.74)

1962 -.07 -.010 2.01% .204 45797  .44% 7.0
(.24) (.56)

1963  .235 .050 2,4%% .220 44829  ,35% 5.1

1964 .023 .004 3,11% .284 47696 L 49% 7.6
(.27) (.797) ‘ ' ’

1965  .13%1 .029 - 2,00% . .284 55018  .61% 15.0
(.22) (.424) |

1966  .201 .050 1,17 - .069 TT318 - ,21%%% 2.3

- (L200) (.96) .

1967 -.106 -.030 2.73% 372 70403 83 39,7
(:21) (.393)
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positively related to éapital investment. In 1966 the coefficient was
low ané statistically insignificant. This would be due to the poor crop
sitgation'in_this area in 1966 fesulting in a low amount of savings;

The significance of the pafameters illustrates thaf the farmers in the
group were definitely "plo&ing" their safings back>int6.capital invest-
ments. The productiqn function analysis indicated that fhe farmers

- allocated their capital so its marginal value productivity exceeded thei
market price. The use of more capital was profitable while this situa%
tion prevailed.{ Along with additional profits the farmers were alsq
benefiting from capital gains in iandfinvestment. This would provide

an added incentive for them to invest their savings in land. The
farmérs were making.rational decisions in purchasing more capital. How-‘
ever,vthe low average and marginal propensities to consume indicate that
they didAforego any meéningful increases in househoid expenditufés in
brdér to»do.so.

Liébilities do nof seem to be related to capital investment in
the cross section model. This is difficult to resolve, since credit is
aﬁiimportant tool in expanding fhe'caﬁital base. Possibly it is not
E;gnificant because the previous net worth position of the farmer is not
iincluded in the specification. Liabilities may bé of more importance if
- this is included since g lpan is made if a farmer's repayment ability is
good, but, some of the farmer's net worth isrusually taken as security.
Previou; net worth is included in the cross section - time series model ‘
 and it will now be examinedf
Table XXIiI brésents the(investment parameters for the two time

periods 1957-62 and 1963-67.
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-TABLE XXIIIX

INVESTMENT PARAMETERS USING CROSS SECTION AND TIME
SERIES D4Ta FOR 1957-62 AND 1963-6710

Independent | 1957-62 - 196367
Variable - b-value Elasticity b-value Elasticity

Liabilities O Logx a6 .82% .19

- ‘ (.12) (.065) %

Savings 1.57% .16 .89* .09 .
(.295) (.15) - (i

Net Worth. «55% .53 - .62% .56

Lagged One Year (.05) (.037)

Constant | 7233 12133

> . JT4% .90%

F-Ratio  87.60 308.30

Von Neuman - . 1.35% : , 1,76% E

In both periods the three variagbles are statistically signifi-

cant at the 1 per cent level or better. A4ll three variables are highly

related to capital investment and therefore have an influence on the

P

growth in capital. Liabilities are statistically significant in this
specification, indicating that the net worth position of the farmer, as

well as his repayment ability, is important when he is involved .in

_borrowing.
The results indicate that during the first period a one dollar

. increase in each of credit, savings and previous net worth would increase

10The correlation matrix is presented in Appendix I, Table XXIX.
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capital investment by $.94, $1.57 and $.55 respectively. Thréﬁghout the
second period‘a one dollar increase in each of credit, savings and ﬁre-
vious net worth would increase capital investment by $.82, $.89 and $.62
respectively. A dollar increase in‘savings was asgsociated witﬁ a smalle:
increase in investment in the latter period than in the former. The
elasficities indiéate that a 10 per cent increase in savings increased
capital investment by 1.6 per cent in the first period and only .9 per
cent in the second period. During the second period the savings were
higher and the money left after payment on cépital investiment was invesfed
off fhe farm.

The production process generates income for consumption énd
éavingé. The varioﬁs factors influencing the production necessafy to
generate net income have been examined. An indication of how this
inconme is allocated, between consumption and investment, has been made in
the consumption and investment analysis. In the next section these-

results are all combined to indicate the nature of the growth process

-of the family farm.

THE NATURE OF THE GROWTH PROCESS OF THE FAMILY FARM

~ In this section the results of the two time periods are pre-
sented in equation form. The recursiveness of the system is illustrated
by combining the three equations into one model. The value of the

variables, typical for an average farm, are ‘incorporated in this model

" and the results are presented in Appendix III;"These results are used

in the farm business growth equation presented in this section.

‘_The.first.time period from 1957-62:
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A ) ‘36

Y6 = 1,42 K nre’8 118 (1)
A - 5 : l
C = .43 yp08 ¢ (63 (2)

t-1

AN '
where YD = Y6 - [MI + 0 + D + HL + ID + TX + IK]

where 0 = Overhead
D = Depreciation ,
HL = Hired labour cost | ' E
ID = Interest on debt
TX = 1Income tax
IK = Income in kind

A o -
I, = 7253 + .940r, + 1575, + .55 W . (3)
where S, = YD = ,C\ + D
Tt A

Substituting (1) into (2) and then (2) into (3):

036 038 L.lS) -

A )
I, = 7233 + .94 Cr, + 1.57 [y - .443 [(2.42 x*7° ux

t

.08 c .6

(MI + O+ D + HL + ID + TX + IK)] 61

3
+ D] + .55 W,

The farin business growth equation for 1957-62:

g = (1-t) (-0 [r+(r -‘i)‘D/E]
g = (1-.15) (1 - .49) [.090 + (,090 - ,05) .19]
g = (.85) (.51) [.090 + .0076] "
g = .4335 (.0976)
g = L0423 |

g = 4. 23%
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The second time periecd from 1963-67:

Y6 = .689 K22 preo8 122 , : (4)
AT re10 .48
c, = .79 YD thl (5)

. A
where YD = Y6 - [MI + 0+ D+ HL + ID + R + TX + IK]

where R = cash rent
N €2 Ty _ (6)
I, = 12133 + .82 Crt + .89 St + .62 Nht—l

t

Substituting equation (4) into (5) and then (5) into (6):

A : , S
I, = 12133+ .82 Cr, + .89 [0 - .719 [(.689 k55 ye38 1+22) _
(MI +0+D+HL+ ID+R+ X + 1x)]* 0 ct_1'48 + D] +
.62 W, )

The farm business growth equation for 1963-67:

g = (1-.17) (1 - .54) [.084 + (.084 - .05) .35]
- g = (.83) (.46) [.084 + (.034 x .35)] |
g = (.382) (.084 + .0119)

g = .0366

g = 3066%

Throughout the first time period the rate of growth in farm
quuity was 4.23 per cent. The farm families consumed 49 per cent of
" their disposable incpme and with a return to total capital of 9.0 per

 cent,‘invested“in additional capital to'generate future income. The




growth in equity during the second period was slightly lower because of.
& small iﬁcreaée in both fhe rate of consumption and the‘téx_rate. The
debt to equity ratio was higher in the ;econd period. This increase
would raise thg rate of growth in equity, partially'offsetting the

decrease from the rise in consumption and income tax.



CHAPTER VI
SUMMARY AND CONCLUSIONS

This sfudy has investigated the family farm's production,'con—
sumption and investment decisions with a view to gstimating,the para-
meters‘of the underlying system. These parameters revealed the
relationship between the dependent and independent variables indicating
the nature of the growth process of the family farm.

An examination of the data, on the 28 farms in the Carman area
qf Manitoba, indicated that there had heen remarksble economic growth
fhroughout 1957-67. The average value of gross output in 1967 was
$38,719, a 240 rer cent increase over the $11,401 in 1957 (Table III,
Chapter IV).' Thé farm families' standards of living have increased as
reflected by the rise in expenditure on qonsumption (Table X,AChapter
Iv). However, the férmefs were also able to acquire large capital
investments necessary to generate fhe output (Table VI, Chapter IV).

Various factors affecting production, consumption and investment
- Rave beeﬁ identified. With respect to production the expansion in
capital has been beneficial. However, there is no rationale for in-
créasing the méchinery and equipment investment unless the land base is
also expanded. If a farmer has a good complement of machinery he should
not make additional purchéses even though he expands his land by either
buying or fenting. Since the annual fixed costs of the machinery remain

congtant the total cost per hour can‘be reduced by increasing the amount

86
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of use. The coefficients fof machinery and equipment were statistically
insignificant for the years 1959 to 1961 inclusive (Table XV, Chapter V).
Tﬁis is pfobably because thé expenditure on méchinery increasedvat a
faster rate than expansion in improved acres (TPables V and VII, Chapter
IVv) resulting in a high fixed cost for machinery relative to the value
bf éross profit. The livestock enterprise has beéome more profitable
ovig time. The marginal returns to livesfock were negéti#e during 1957-
52’5ﬁt were positive- throughout 1963%-67 (Tabie XVII, Chapter V).

Although livestock seemed to have inhibited growth in the first period

i the cash generated from livestock production during 1963-67 undoubtedly

was growth augmenting.

- The additional expenditure on material inputs was very beneficial
throughout the whole period. The farmers increased their gross profit
by using more materialvinputs. The use of matefial inputé is also much
more fleiible'than capital investments. If prices change the use of

material inputs can be altered accordingly and with less difficulty than

- capital.

The labour input remained quite constant throughout while gross

profit increased substantially (Table XVIII, Chapter IV), This indicates

- an increase in labour productivity and illustrates the need for addi-

AN

tional use of material inpﬁts and capital on many submarginal farms.,
The increase in labour productivity is measured by the Solow model.

The results of the Solow model indiéate»an increase in the value

. of gross labour productivity of 318 per cent with a 298 per cent increase

in the value of net labour productivity (Table XIX, Chapter V). Tech-

nological change contributed 57 per cent of the increase in the value of




gross labour productivity and 78 per cent of the increase in the value

of net labour productivity. The share of technological change was larger

in the net model than in the gross model due to the influence of material

inputs. The percentage share of material inputs in gross labour produc-
tivity was;2l per cent, whereas that of capital was 22 per cent. The
shaf; of maﬁeria1~inputs is very close to that Qf capitéi. However,
mat%rial inputs do not require the large, long term financial commit-
men%s that capital does.

| Technology has had a definite impact on farm growth. It permits
‘the substi#ution of knowledge for resources and can result in substantial
increéses iﬁ outpuf with only moderate increaseg in capital., A farmer's
knowledge or managerial ability would be very closely related to tech-
nology. Thevmost likely reason why the share of technology in output is
quite high, fqr'the Carman group, would be their increased managerial
ability gained frém membership in the Business Association,

The consumption ﬁodel indicates the amount of income withdrawn
from the business by the houseﬁold. The results reveal;that both the
:harginal proPensify to consume and thé average propensity to consume are
%Bite low, However, this is consistent with the philosophy of "forced
‘savings" often éttributed to the farmer. Farm perquisites were not
,bincluded in consumption exéenditures and this may be one reason why the
MPC and APC are qu;te low. Consumption of home grown items Would'likely
be high if the farm family had a large débt-to repay. The inéome within
_the-firm-houéehold was of major interest so farﬁ perquisites-were‘not
considered. Throughout the périod consumption was quite'pfqportional to

income except in years of low income such as 1961 and 1966, In these
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Years the APC was high indicating‘that current consuuption is not
necessarilj reduced even though currenf disposable income declines.
Individuals become accustomed to a certain level of living due to the
habits and customs they have previously enjoyed and this produces an
inertia in their behaviours. The significance of the lagged consumption
variable also illﬁstrates this phenomena., The results of the cross
section model indicate that during the earlj yearé ofvthe study period,
when incoﬁes were lower, there was very little relationship betweén‘
vihcome and consumption (Table XX, Chapter V)s The family would have to
,mainfain a certain minimum level of consumption irregardless of the
income level. As income increases less emphasis may be put on consump-
gion since the required minimum can easily be met. During the latter
part of the study period, 1963;67, income was higher and consumption was
more closely related to income. Consumption rose above the miniﬁum
required level but all income waé never consumed since a portion of it
wés.used to retire debt. |

The retained earnings that the farm generates ére uséd to retire
existing debt which é farmer incurs when he makes a capital investment.
- & farmer seldom_hasvenough savings accumulated to independently make a
capital purchase. He nust rely on égricultural credit institutions to
provide.him with borrowed fundé. After the investment has been made the
creditor is repayed from the savings that the farﬁ generates. The
saﬁings not used to fetire;debt are often put into bank accounts and/dr
“used to purchase bonds. This portion of savings becomes a part of the
farger's net worth which is includéd~in the investment relationship.

Retainedfearnings or savings were statistically significant indicating
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that capital investment was influenced by the farm's retained earnings.

The cross section and time series model indicates that investment in.

capital Wés also highly dependent on credit (Table XXIII, Chapter V).
This was revealed by the Statisticai significénée of the variable
measuringithe financial liabilities within each farm, The lagged net
Worth position of the farmer was also'statistically significant. It
infiuences investment in capital since somé of the~farmef's net worth is

usﬁally taken as security by the creditor. It is also important since

non-farm savings aie a part of net worth and they may sometimes be used

‘as partial payment for an asset.

The family farm unit is an extremely inperdependent system,
Production is dependent on capital, material inputs, labour, management
and téchnology. The level of productién influences the livelihood of
the family. However, if all productioﬁ is consumed by the family no
income ié left for expanding the unit. The results of the analjsis
reveal thét as, the unif expands income inéreases. Therefore, the farmér

must make wise decisions in allocating the income between household and

business, If too much income flows to the household production can be

reduced, but, an unwise invesiment decision can have the same effect.

Therefore both the amount of income allocated and the investment
decision is important. The 28 farm families in the Carman Farm Business
Association consumed about 50 per cent of their disposable income and

invested the balance, Their rate of growth in equity ranged from 3.95

. to 4.23 per cent, throughout the total period.
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IMPLICATIONS OF THE RESULTS

Thé objective of the study was to examine the nature of the
growth process of the family farm business and to suggest means which
could be taken to increase farm income. An increase in income would
help eliminate‘the low standard of }iving experienced by many of today's
far# families. The analysis reveals that farm income ﬁill rise if the
, Sc#ie Qf operation and use of material inputs is increased. Howeve;, an

in§rease in these itemg will not generate income uniess there is a |
'“éatalyst" to 2id the transformation. The "catalyst"‘beiné‘in fhe form
‘of good fa?q management leading to'oﬁtimum production, aggressive
marketing of the farm products, a system of record keeping and good
financial management.

Given that a farmer is a good manager it will be profitable for
him to expaqd his land and building base. However, if the real estate
base is not'expanded a farmer should attempt to operate the farﬁ with
tﬁe méchinery he hasnévailéble. Since annﬁal farm savings are an im-
~portant part of investment the farmer must examine the amount of inéome
he has a%ter payiﬁg for current operating éxpenses and household needs.
~He should base his decision to invest in mabhihery on the amount of
savingg generated from fheAfarm unit. If a farmer wishes to buy land he
must consider whether additional net incoﬁe will be generate& from the
purchase, Financial levérage or the use of credit can be helpful to a
farmer but he shouldlalways examine his repayment capacity before going
. into debt. If a faimer borrows, but,<d6es not have the ability to repay
hé will inevitably_find himself in a financial "straight jacket".

In addition to a crop enterprise a farmer may also wish to have
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a livestock operation. Diversification is a good means of reducing risk
and the fluctuation in annual income., -If a crop failure occurs the |
livestock-enterprise-should generate énough income to meet the farmer's
requirements. However, the individual farmer must decide on the best
use for thé land., 1If the land is better suited for crop production a
farmer‘would be better off to specialize in a crop enterprise, rather
than have a livestock enterprise as well, Sqme Savings earneé-in good
&ears could be channeled into off-farm investments which would be avaii—
able if a éroP failure occurred in later years. -
The importance of materiallinputs strongly suggests that all

| farmers must utilize these inputs to increase their gross profit.
Theoretically, these inputs should be used to the point where fheir |
marginal return is equal to their market price. Howéver, due to changes
in prices and weather it may not be feasible for a farmer to attempt to
reéch this point., Often a farmer may not have the necessary capital to
pufchase énnual material inputs, however,-it would be profitable for him

to borrow money to purchase these inputs.

Since goodtmanagement is of ﬁéjor importance the go?érnment must
Epntinue to §rovide courses which will increase the farmers' managerial
’ability. 'Howevér,.low income farmers often do not respond well to group
- sessions. For this type.of farmer there seems to be a need for more
personal contact with agricultural specialists. Nany farmers who do not
use credit to a large extent will not encumber their existing'equity.‘
. Without the use of debt leverage a farm will expand véry slowly and

sometimes ‘not at all. To help these operators expand there seems to be .

a need for guaranteed credit that would be supervised. This could
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 change the farmers' attitude towards the use of credit as well as in-
crease their level of managerial ability. With this.heip many
uneconomié units couid soon emerge as commercial farms. |
The introduction of lsgislation involving a guaranteed form of
income or income maintenance méy also be helpful in the development of a
faré'unit. If a farmer were assured of a given income he should be more
wil#ing to experiment with new'cultural practices. This could-include
usfng fertilizer, purchasing registered seed, using artificial insemina-
tiocn to upérade his herd and other practices which add to the basic
i income. ngever, if the farmer dogs not have this certain>incoge he may
not want t§ purchése these material inputs because qf the risk involved.
If these inputs would not prove to be beneficial the whole family might
éuffer since the income used to purchase the inputs would have been used
in the home. |
The_succéssful family farm can generate a gross profit large
- enough to-meetnaﬁnual,operating expeﬁses, brovide the family with a
respectable standard of living aﬁd have savings left to retire debt as
well as influence gdditionél investmegt. Eowever, the‘fémily farms of
' Epgay requifé quite large amounts of capital to operate éffectively. By
.1967 tpe farms Eeing analyzed were generafing a large ogtput, but, they
were also becoming highly capitalized. This brings up a problem unigue
to égriculture - the "biological cycle™ through which the family farm
goes once every generation. Farms with large capital investmentis are
. often turned over to the next generation. This pfgsents problems of
long and intermédiéte'térm financing ;s well as tax complications.

There is a definite need for an arrangement to transfer the resources
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<

from one generation to the next without destroying the benefits derived
from the existing size. The corporate structure may well be the best
vehicle for transferring control and assets from the father to other

members of his family.
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TABLE XXIV

THE INTERCORRELATION COEFFICIENTS BETWEEN THE VARIABLES OF
THE PRODUCTION FUNCTION USING AGGREGATED CAPITAL FOR
THE TOTAL PERIOD, 1957-67.

Ye K MI L
YG  1.00
K .82  1.00 - : o

‘MI .78 .65 1.00

L 34 e23 31 1.00

TABLE XXV

THE INTERCORRELATION COEFFICIENTS BETWEEN THE VARIABLES OF
THE PRODUCTION FUNCTION USING AGGREGATED CAPITAL FOR
TWO TIME PERIODS, 1957-62 AND 1963-67

o 195762 | 196367
o ¢ K | MI - L | Y6 K MI L
Y6  1.00 o , o YC '1.00
K .53 1,00 ‘ K .67 1.00
MI .78 | .58 1.00 MI .76 .62 1.00

‘L .40 .48 .44 1.00 L .35 .28 .28 1,00




TABLE XXVI

THE INTERCORRELATION COEFFICIENTS BETWEEN TEE VARIABLES OF
THE PRODUCTION FUNCTION USING DISAGGREGATED CAPITAL FOR
THE TOTAL PERIOD, 1957-67. THE VARIABLES ARE
IN TERNMS OF PER MAN-EQUIVALENT.

99"

Y6  RE ME LK  MI
¢ 1,00
RE .80 1,00

ME .80 o 74 1.00

LLK .13 .00001  -,01 1,00
MI .81 .67 61 .22 1,00
TABLE XXVII

THE INTERCORRELATION COEFFICIENTS BETWEEN THE VARIABLES OF
THE PRODUCTION FUNCTION USING DISAGGREGATED CAPITAL FOR
TWO TIME PERIODS, 1957-62 AND 1963-67. THE VARIABLES
ARE IN TERMS OF PER MAN-EQUIVALENT.

YG

ME

- LIK

MI

1957-62 - 1963-67

Yo RE ME LIK. NI "~ Y¢ RE ME LIX
1.00 o Y6 1.00

52 1,00 : - RE .80 1,00

51 .52 1,00 ME .77 .76 1.00

'?14 .07 -.03 1.00 LIXK .18 -.01 ,01 1,00

72 .36 .23 .29 1.00 MI .79 .66 .58 .24

MI

1,00




- TABLE XXVIII

THE INTERCORRELATION COEFFICIENT BETWEEN THE VARIABLES OF
THE CONSUIMPTION FUNCTION FOR TWO TIME PERIODS,
1957-62 AND 1963-67 '

100 .

1957-62 1963-67
c, W™ ¢, c, ™ ¢,
c,  1.00 c, - 1.00
I .20 1,00 YD .33 1.00
C,, 54 .05 1,00 c,, 58 .46 1.00
TABLE XKIX
THE INTERCORRELATION COEFFICIENT BETWEEN THE VARIABLES OF
THE INVESTHMENT FUNCTION FOR TWO TIME PERIODS,
1957-62 AND 1963-67
% ,
1957-62 1963-67
| I, Cr, S, W, I, Cr, S, Wi,
I, .00 1.00
Crt 0 1.00 Crt 049 1.00
t 058 -.15 looo t .78 04-6 1.00
W 68 -.54 .42 1,00 M, .67 =-.20 .43 1,00




APPENDIX II

' THE PROCEDURE FOR CALCULATING THE COMPONENT SHARE
IN LABOUR PRODUCTIVITY

The rise in net and gross profit per man-equivalent throughout

thegferiod 1957-67 is calcuiated as:t YN = YNV(1967) - YN (1957) and
Y? - YG (1967) - YG (1957), respectively, where YN is net labour

product1v1ty and YG is gross labour producb1v1ty.

Net and gross labour product1v1tles 1n 1967 are deflated by
thelr respectlve technological change 1ndlces, Gt (1967) and MM (1967)
'1n Chapter V (Table XVIII) to obtaln net and gross labour productivity
with technological change removed. The excess of this over net labour
productivity in 1957 is the increase imputed to capital (K) intensity,
whereas the excess over gross labour productivity in 1957 is the increase

imputed to capital intensity and material inputs (MI),‘i.e.,
IN, X = YN (1967) / ™ (1967) - YN (1957) and
Y6, K and MI = Y6 (1967) / cu (1967) - Y& (1957)

The share imputed to each of K and MI is calculated using the
,./

1957~67 average share of these inputs in gross output in Table XVIII.

~

The remainder of the increase is imputed to technological

change (T), i.e.,

, lM. H. Yeh and Lew-king Li, "Technoloalcai Change in Canadian
Agriculture," Research Report No. 15 (Unlver51ty of Manitoba, 1968),
p. 28.
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N, T

Yo, T

TN

YG

IN, X and

YG, K and MI
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APPENDIX IIT

THE RECURSIVE SYSTEM AND THE FARM GROWIH PROCESS.

The values used in the computation or accounting procedure are
typicaliof the average family farm in the two time periods. The values
; :

wegé obtained from the raw data.

The first time period from 1957-62:

1og§?; = 1.42 + .36 logK + .38 logMI + .18 logl |
3\ K = 84460 '
MI = $5020
'L = 1.6
A | -
log Y6 = 1.42 + .36 log 4460 + .38 log 5020 + .18 log 1.6

N\
log Y6 = 1,42 + .36 (3.6493) + .38 (3.7007) + .18 (.2041)

N\ ,
log YG = 4.1766°

Al
I¢ = 815,020

Net Income (YN) = T - (KI + Overhead + Depreciation + Hired
~f~’”// : Labour Cost + Interest on debt)
TMI = $5020
Overhead = $1050
Depreciation = $1300 e
"Hired Labour Cost = $ 350
: Iptérést on Debt = '$ 375
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YN = 15,020 - (5020 + 1050 + 1300 + 350 + 375)
IN = 86,925
~ Total Income = 1IN '+ Off Farm Income

$6925 + $600

Total Income - 87525

Thegaverage farm fanily was comprised of the farmer, his wife and two
Co .

children aged 5 and 7.

For income tax purposes the farmer's basic exemption was §1100, he could

.claim an additional $1000 for his wife and $300 for each of the children,

Taxable income $7525 - (1100 + 1000 + 600)

Taxable income = $4825

It

Tax paid $1046

Disposable Income including income in kind = $7525 -~ $1046

= $6479

Disposable Income (YD) = $6479 - $300 = $6179

A »
log Ct f. «A443 + .08‘10g YDt+ «63 log CJC___l

- Real YDt =  $63,70
" Real C, , = $27.80

log C, = .443 + .08 log 63.70 + .63 log 27.80

% .
log C, = .443 + .08 (1.8041) + .63 (1.4440)

A .
log ¢, = 1.4970

A

_Real Ct = 31041 -
~ _
c = $3%047
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YN . : o .
It = T233 + .94 Crt + 1,57 St + .q55 Nwt_l
crt = §7500 :
St = 1D - Ct + Depreciation
St = $4432
I, = 72335 + .94 (7500) + 1.57 (4432) + .55 (47000)
A : .
It = 3479091 ;
A :
The farmer's equity capital = It - Crt

$47,091 - $7,500

839,591

If the consumption expenditures are considered as payment for
the operator's work and management then the residual return to total
capital (I) is the net income,texcept for interest, less the consumption

expenditures.

' . . _ 7300 = 3047 e
‘Return to total capital = 27091 v 100 = 9.0?
The average propensity to consume = gg%% = +49
- . :
) The income tax rate = 1046 x 100 = 15%
, : - 6925.
e det, o epie o _T500 _ |
_\\\\ The debt to equity ratio = L2 .19
The seond time period from 1963-67:
. A\ : ) .
log G = .,689 + .55 logK + .38 log MI = ,22 log L
K = 89550
NI =

$8670

L = 1.60




/N
log IG =

AN .
log YG =

N
log ¢ =
Pa

G =

Net farm income
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.689 + .55 log $9550 + .38 log 8670 + .22 log 1.60
.689 + .55 (3.980) + .38 (3.938) + .22 (.2041)
4.4193

$26,260

i

/N
Y6 - (MI + Overhead + Depreciation + Hired Labour

. Cost + Interest on debt + Cash rent)

MI = $8670 ;
Overhead = $1550 %
Depreciation = $3580.
| Hired labour cost ; $ 600
g - Interest on debt = § 900
% ' Cash rent = $1280

Net farm income

Net farm income

Total income'

Total income

26260 -~ (8670 + 1550 + 3580 +.500 + 900 + 1280)

$9680

Net farm income + off farm income

$9680 + $500

= $10,180 ///,

i

The average farm family in this time period was comprised of the

farmer, his wife and three children ages 4, 11 and 13,

The farmer's basiec exemption was‘$llOO an additional claim of

$1000 for his wife'and $300 for each of the children,

Paxable income = $10,180 - (1100 + 1000 + 900)

Taxable income = $7180

Tax paid

]

81678




Disposable income including income in kind

Dispoéable income (ID)

$8502

$8502 -~ 8175

4

= §$8327

Real YD, = 80.22
Real G, ; = 32.40

A ’ _
log C, = .7190 + .10 log 80.22 + .48 log 32.40

s . )
log €, = .7190 + .10 (1.9043) + .48 (1.5105)

N , |
log Ct = 1.,6344

7~
Real C, = 43.19

N

C, = 94483 ,
a ' P
I, = 12133 + .82 Cr, + .89 S+ .62 W, )

'-st = $8327 - $4483 + $3580
s, = 87424
Cr, = 818,730
W, = 862,742
AT oo
T, = 12133 + .82 (18730) + .89 (7424) + .62 (62742)
A ‘

I, = $72,999
_ . . | A _
The farmer's eguity capital = It - Crt

$72999 - 518730

854269

$10180 -~ $1678
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Return to total capital = _105822593483 x 100 = 8,%5%
The a%erage propensity to consume = %%g% = .54

. 1678 e
The income tax rate = T5755 100 = 17%

‘ , i . 18730 _
’ihe debt to equity ratio = 54269 = ¢35




