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CHAPTER I
INTRODUCTION

A strong economy usually implies a viable and pro- -
gressive agricultural sector. ror the agricultural
sector to develop, however, investment in modern techni-
gques of production must be made. Skills of farmers nmust
be increased, changes in the load distribution systen may
be needed and changes in resource allocation may be
required. hese are all very important cousideratione
when government policies are in“roduced ailmi: , at develop-
ing the agricultural sector and improvin;; 1tc technical
efficiency.

Decision makers in Brazjl are becoming increasingly
convinced that Brazil's ecunomic expansion i limited by
low agricultural productivity and growth; accordingly,
this sector is now receiving more attention in policy
formulation at various levels of government. The present
agricultural goals of the Brazilian government reflect a
development strategy for increasing agricultural growth

and productivity which requires massive investment in
productive inputs.
THE PROBLE!
Accelerating the capital formatlon process at the farm-
level is one cf the key problems that arises in expanding

agricul tural preduction.

~1.-
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The process of capital formation can be stimulated
from internally generated funds, external infusicn of lfunds
or labor investmen's in the farm. Farms in developin
acrienlturae ave veoy diverse; often dispiaying sijnlficant
ditlerences in resource endowment, e.;.  gualii,; of labor,
iype of capital, etc. These difterences therelore lead te
varying rates of ability and/or incentives to nce ot capi-
il clhances oo woell oo to take less or more acvantage ol
internal or oyiewrnal cources for carital forration.
Obvicusly, pelicy can have a major impact on the specd and
the manner thoat capital formation occurs at the farm level.
Unfortunaiely, very little 1s xnown about this proccus and
the mannar in which the individual farmer, under Gifferent
resource situations, will react., This problem has bcen
emphasized Ly Adams who states:

Very litile is known ahout the extent

of rural capital buildup, what factors
determine :ts growth, what forms cupiltal
taltes, how technical change affects
capital accumulation, and how rural
capital relates to fimm, sector, ond
overall growth.

The receont Brazilian experience indicates that farm-
level capital formation is related with farm silze, enter-

prise specialization and with exisiing agricultural

policies, When analyzing agricultural problems in drazil

lDale W. Adams, "Rural Capital Formation and
Technoloily: Concepts and Research Issues™, oocasional
Faper lio. 29y, Lepartuent of Agricultural Economics and
Rural Sociology, The Ohio State University, 171, p. l.



























-11-
The conclusion was that credit represented a significant

source of FTunds for canital formation.,

A model of capital accunulation at the Tarm-level has
been proposed in whicn the rrowsortion ol reinlned net earn-
incs and borrowed {unds ar~ the most lnrvortant variableg,
Mic model showed that the rate of chanre of capital with
resnect to the retentlon ratio (wrorortion of rnet revenue
and borrowed rundz rotalned Lor expansion) ig dependent up-
cn a growth function welined by the study, whiich reloten the
rate of ~rowth to the amount o funds avallabdle {for exnan-
sion.9

From studies of arricultural production Ln Southern
Brazil, it is clear that ircreased investnent in canital
have not necessarily been the ngwer tc Incrensing rroducs
tion and productivity, Low marrinal reiturns 1o capital
have been Ffound in seoveral nroduction function analyses,

Wor example, in Southern Hrazil, the eciimation ol crop pro-
ductivity and its change was analyzed. Sample farmers were
subdivided into three ~roups: 1) thoce who owneua machinery,
2) those who rented nuchinery, and 4) thoze who uned no
mechanized equivment for iieir crop enterprisc. 1In the

+irst group, the margzinal returns to capital was Tound to

9A. N. Halter, "lModels of Farm Growth", Journal
of Farm Economics, December, 196v, pp. 1503-1509.
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3ize, Fopuiaticn, fopulation Density ana T Farming in Nine Selected
vunicipics of the DIRA of RibeirZc Frat +e of Sac Paulo, 1970
¥unicipios Area Toial o ion vajer
(Sg.Km. ) Pcpulaticn le/Z2 znterprise

4ltindépolis R 11,110 11.5 Annual Crops
Bata=ais 535 29,600 35,0 Perennial Crops
Barretos 1,527 57,096 43,0 Livestock
Colombia 702 4,21z 0.0 Livestock
Guaira 1,201 27,147 22.5 Annual Crops
Jardinopolis 552 17,212 31.0 Annual Crops
Fontal 394 13,777 35.0 Ferennial Crops
Sertaozinno 405 31,235 74,5 Ferennial Crops
Sales de Oliveiro 263 7,112 24.3 Annual Crops

.

’ . . . 3 ~
Sources: Anuarlo Psiatistico do Brasil, 1671,
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The questionnaire used in the survey was pretested and
revised befors the interviewin: began, The fleld wor

supervised by a team of 0.3.U, and LSALy [rofec.ors and 1o

i

N

students fron JSALQ did the interviewing., All farmerc
interviewed were precontacted by extencion ugents zo inier-
viewing would oo facilitated. Ieforce a couploted guestions
naire was accepted, it was checked for internzl conslstency,
error, and clarity. _here were couozl lhit roguarea as aany
as lhree reoontacts before the questlonnalre wan conpleteod
satisfactorily.
The 302 farms included in the originul sanple wore
stratifiecd according to cize and far. ty;c.j Accoraing to
the farm-size and farm-type ctretificatlion usouw for e
original siratification, only two small farno and only, nine
aedium farms swere found in the respective crop-fod lilvastoci
croups.  In th.e natural-pasture: livestoch grouw,., tosrs was
only one meditvm size farm (Table 3). oSlince tho prescut

pacrd Ca fart tyve-size roups, the naaber of farms

bse
rm

study
in these three strata were not cuificient to zllow ctatis-

tical analysic., iherefore, theco twelve farms nave been

excluded and only 370 farms are included in the present study.

S e . . . .
‘e dofinition ot farm size and type for Lhig

study 1s glven on page 54,
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Table 3
Original Stratification of Sample Observations by

Farm Size and Type, DIRA of Ribeirao Preéto,
Brazil, 1970

Farm size

rarm : :
Type (small) (NMedium) (Large) (V.Large) Totlal
Natural Pasture
Livestock - 1 Y 5 15
Crop fed )
Livestock 2 9 36 41 83
Annual Crop 27 L) 74 57 199
Perennial Crop 10 22 28 14 30
Total Ls 73 147 117 62
Table 4
Re-Stratlflcatlon. for Present Study, of Sample
Farms by Size and Type, UIRA of
Ribeirdo Pretn, Brazil, 1970
Farm Farm 3ize
Type (Small) (Medium) (Large) (V.Large) [otal
Mixed - - 45 +6 91
Annual Crop 27 41 74 57 199
Perennial Crop _ié_ 22 28 14 80
Total ! 63 147 117 370
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CHAPTER V

DESCRIPTIVE FARM CHARACTERISTICS ACCORDING TO
FARM TYPE AND sIZz

This chapter includes a description of selected fac-
tors and a comparison of these among farms according to
size and typc.

Specifically, the major hypothesis tested in this
chapter is that there are sisnificant differences among the
farms in the sample with respect to levels of input usages
and also input productivities.

The comparison was done according to ceven groups of
selected factors: 1)Gross Investment and Output rFactors;
2)rroduction Ratios; 3)Labor Related Factors; 4)Age and
Schooling; 5)Credit Use; $)iion-rarm Income; and 7)Capital
Intensity.

The comparisons of relative factors (e.z. farm output
per hectare) in this chapter are based on the equal weight-
ing of each farm., Therefore, if the average gross farm out-
put (from Table 7) is divided by the average amount of land
used (from Table 5) the obtained value will not equal the
values presented in the analysis of the ratios, 2.5. Zross
farm output per hectare. The same interprectation applies for

all measures involving ratlos.

GROSS INVEST ZIND ALY 0UiTUT FACTORS

Anount of Land Used

With respect to amount of land used, by definition, the
very large farms in all three farm types had considerably

-56-
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more hectares of land being used in the farming operation
as compared to the other size groups. Comparison of size
across different farm tyves inulcates that perennial crop
farms used relatively less land than either annual or nix-
cd farms. ixed farms tended to nhave more hectarss of land

used than either of the other two farm types (lable 5).

Value of Total Assets

A sharp increase in the value of total assets occurred
as the farm sizc became larcer (Table o). This was true for
all three farm types, as expected, since value of land owned
was included in the definition of total assets. Ixcepxt for
small faris, no significant difference was lounu among the
mean values for total assets across farm types (lable S
“he nicher value of total assets 1n the very large mixed

farm group was due to land.

Value of Gross rarm dutput

Gross farm output increased as the farm size increased
in all farm types. With respect to farm type, output was
found to be larger among perennial crop farms (Tauvle 7).

The statistical tests for difference of means indicated that,
xcept for madium sized farms, a considerable degrec of vari-
ation existed in gross farm output according to farm tyve.
ixed ~aras had the lowest valucs of farm outpul in all size
groups. -“he values of gross Iarn output tended to be the

‘highest among perennial farms, despite the fact that they



Table 5

Total Land Used, According to Type and Size of Farm,
DIRA of Ribeirdo Preto, Sao Paulo, 1670

Statistlical Test for

Type of Farm Size¥* Difference of Means
Farm Small Medium Large Very Large T-Value F-Value Level of
Significance
(Eectares)
Wixed 114 720 5.25 .01
Annual 13 33 110 545 49,73 .01
Perennial 15 31 97 371 154,48 .01
T-Value 1.34 .89
F-value 1.36 2.27
Level of
Significance .18 *3¥ 25 .10

*3ee Table 4 in Chapter IV

*#¥Not significant.

for number of farms in zach size-type group.

u.gg -



Table 6

Vaiue of Total Assets, According to Type and Size of Farm
DIRA of Ribeirdo Préto, Sao Paulo, 1970

Statistical Test fou

Type of Farm Size%® pifference of Means
%g;m Small Medium Large Very Large  T-Value F-Value Level of
Significance
(Cruzeiros)

Mixed 204,779 953,856 6.13 .01
Annual 29,182 73,939 229,171 825, 362 56.97 .01
Perennial 26,182 73,300 299,530 762,221 11.52 .0l
T-Value 1.48 .06
F-vValue .80 . 6G
Level of
Significance 14 * 3% * 3 %%

#See Table 4 in Chapter IV for number of farms in each size-type group.

#**Not significant,.

_6g_



Table 7

Value of Gross Farm Output, Acccrding to Type and Size of Farm

DIRA of Ribeir3o Preto,

Sdc Paulo, 1970

Farm Size¥*

Statistical Test for
Difference of Means

Type of . - py
Fa Small Medium Large Very Large T-Value F-Value Level of
rm C T Ay
Significance
(Cruzeiros)
Mixed 21,269 129,917 5.78 .01
Annual 4,997 14,001 54,183 175,450 19.32 .01
Ferennial 8,946 16,827 42,553 227,534 34,58 .01 o
(@]
]
T-Value 2.74 . BY
F-Value 11,44 1.77
Level of
Significance .01 el .01 W17

#See Table 4 in Chapter IV for number of farms in each size-type group.

##Not significant.
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used less land than either annual or mized farms (see

Table 5).

et Farm Income

Similar to gross farm output, net farm income increas-
ed sharply Tor all types of farming as the farn size in-
creased. The variation across farm types was significant
for all farm sizes (“Zable ). Again, perennial crop farms
had the largest average net farm income witnh the exception
of the large size group where the large anhual crop farms

had the greatest.

PROOUCTION RATIOS

The two average productivity ratios Included in this
section were defined as gross output per hectare and net
farm income per hectare. The Tirst ratio indicates tue
cross productivity of land being used in the production
process. The second ratio, net farm income to land used,
indicates the residual that each hectare of land sives to
the farmer, after total operating expenses (hired labor
expenses inclusive) are covered. rhe rate of capital turn-
over and the net output ratio have also been included in

this section.

value of farm Output Per ilectare

Significant variation was found in the value of output
per hectare among size-type groups (Table 9). Ihis ratio

‘also varied significantly within each farm type but did not
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tend to increase as the farm size increased, Comparing the
ratios across farm types, the perennial crop farms had
greater average land productivity, which seems to indicate
that they are more intensive users of land than elther annual
or mixed farms. 1In fact, the nature of pérennial crops appear
to be more land intensive which also requires more labor and
higher levels of operating capital per hectare (see Tables

14 and 23).

et Farm Income rPer Hectare

The second ratio, net farm income per hectare of land
used, also showed significant variation according to both
farm size and farm type. The ratlios for' annual and peren-
nial crop farms tend to indicate that the residual provided
to the farmer from each hectare of land used 1s greater on
small and medium sized farms (Table 10), 3imilar to the
results found with the former ratio, perennial crop farns,
as a whole, were found to have the highest ratlos. Large
verennial crop farms had the second lowest ratio relative
to all farm groups but this could be due to the very high
level of operating expnenses found in the farm size-type
group as it will be shown in the capital intensity analysis

later,

Capital [urnover

rhe rate of capital turnover is a partlal measure of

the efficiency of the use of capital invested. It indicates
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the value of gross farm output as a percentage of total
assets (fixed capital) for a given production year.l

With the exception of small perennial and very large
annual Tarms, larger farms tended to have higher rates of
capital turnover (Table 11). With respect to farm type,
perennial crop farms tended to have the highest rates of
fixed capital turnover. Large and very large mixed farms
tended to require five to eight years for the average farmer
to producc an amount equal in value to hié total investment.
Among annual crop farms, it was found that an average farmer
produces an amount equal in value to his total investment
in approximately three to five years whereas perennial crop
farmers required only two to rour years td recoup thelr

fived capital investment (lable 12).

et Output Ratio

The net output ratio is the ratio of net farm income
to value of total productive assets. this ratio indicates
the percentage return realized on all fixed resources owned
during a given production period. The obtained values for
this ratio varied significantly according to farm type but
it did not increase as farm size increased (Table 13).

Among mixed farms the very large group realized higher

lTotal assets refer to the aggregate value of:

(1) total land and building inventory; (2) livestock in-
ventory; and (3) farm machinery and equipment inventory.
Operating capital is not included in this definition of
total assets.



Table 11

2ate of Carpital Turnover, According

Iyve and Jslze of Farn,

Ji.ih4 of .ibeirdo Yrato, s3o laulo, 1970

Tyoe of Jari size¥

0 " — T - e ———
rarm Small edlun Larce Tery Larze
T ""--'-'—""'___—C?55555¥§§5§T_"“”‘“—'"
Tixed 12 13
Annual 1z 22 25 22
rerennial 32 23 27 43
I-Value 1.33 1.73
woVvalue 7.0 4,04
Level of
sitniticance .05 .09 .01 L

Statistical 2
g1fferance
..eans

Gs - 7alue  Level of

+

v

D

(

Significance

=
A\S)

P e .

.10
3.70 .01
1.10 B

_49_

“jee .avle % in sShavter IV for number of farms in each size-type Sroup.



Table 12

Average Number of Years Requirea to Cover Fixed Capital
Investments Accorging to Type and Size of Farm,
DIRA of Ribeirdo Preto, Saoc Paulo, 1970

Type of Rate of Capital Average Number of Years Rank
Farm Turnover Required to Cover Fixed
Capital Investments
(%)
MIXED
Large 12 8.3 10
Very Large 19 5.3 8
ANNUAL
Small 18 5.4 9
Medium 22 4,5 6
Large 35 2,9 2
Very Large 22 4,6 7
PERENNIAL
Medium 28 3.5 I
Large 27 3.8 5
Very Large 43 2.3 1
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productive returns; among annual crop farms, the small
and large groups had higher returns; and among perennial
crop farms the small and very large groups realized the
highest returns., As a whole, perennial crop farms tended
to realize higher productive returns on all fixed resources

owned than either mixed or annual crop farms.

LABOR RELATED FACTORS
In this section three measures have been taken into
account: 1) labor intensity which is the ratio of man-
equivalents of available farm labor to heéctares of land
used; 2) average returns to labor; and 3) the ratio of net
farim income to labor used (expressed in man-equivalents)

in the farm operation.

Labor Intensity

With respect to labor intensity, the results indicate
that labor intensity decreased as farm size increased (rable
14), This is an expecled result since it is known that
smaller farms are much more labor intensive than larger farms
in most developing countries., In Brazil this is particu-
larly true because of small farms being characterized as
having extended families living on them.

Perennial croo farms tended to be more labor intensive
than either annual or mixed farms. This 1s a logical result
since the nature of this type of enterprise (coffee and

sugarcane) requires a greater amount of labor for both plant-
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ing and harvesting. Mixed farms used impressively less
labor per hectare than the other farm type groups. This
is another logical result since natural pasture livestock
farms as well as crop-fed livestock farms have extensive
amounts of pasture land which do not require so much labor
input. The statistical tests indicate that the variation
in labor intensity is significant according to both farm

size and type.,

Average Returns to Labor

The second measure chosen to analyze labor was the
ratio of gross farm output to total available man-eguiva-
lents of farm labor., Available farm labor represents the
total potential productive labor available Tfrom the active

members of the farm family, plus nired labor used on the

farm, expressed in man-equivalents. 1his ratio constitutes
the measure for the average returns to labor. The results

presented in Table 15 stron;ly sugzest that the average
returns to labor increase as the farm size increases. 1Ihis
was found to be true in all three farm types and was more
dramatic for mixed farms.,

The reason why the ratio of gross farm output to labor
increases as the farm size increases is largely explained by
two factors: (1) redundant family labor bn smaller farms
and (2) substitution of machinery for labor on larger faras.
Phe high capital-labor ratlos among larger farms (Table 17)
also suggests that labor substitution among larzer farms is

occurring.



Table 15

Average Returns to Labor, According to

UIA of Riveirdo rréto, S&o Faulo, 1670

Type and Size of Farm,

Statistical Test
for vifierence

Type of Farm 3ize¥ of vr.eans
farn Small eaiun Large Very Large T-Value r-Value Level of
significance
(Cruzeiros/“.5.)

~ixed 5,955 22,6064 2.67 .01
annual 2,900 5,225 5,037 9,176 2,08 .10
ferennial 3,969 3,904 5,150 7,766 5.09 L0
T-7alue 1. 34 . 00
v-value .70 Gaolk
uevel of
significance 10 g e .02

1]

{/

e
Kk O

ct

v

_able 4 in Chavter 17V

significant.

for number of farms in each slze-type group.
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Table 16
According to Type ené 3ize of Farm,

Net farm Income-Labor zatio,
JUi2A of “ipeirfo Fréto, &0 laulo, 1270
Statistical lest
for uvifference
iyoe of N Tarm Size¥ N of eans
rarm Small lLealun Larsge /ery Large T-Value ~-value Level of
significance
(Cruzeiros/. .
ixed L, 057 15,773 2.33 .02
Annual 1,353 2,270 2,239 3,172 W32 % ¥
erennial 2,200 1,034 1,411 3,122 l.1o %%
i-7alue 75 « 2D
c-lalue 5031 e 73
Level of
3l nificance wE s .01 .01
~see aple in chaonter IV for number of farms 1ln each size-type Iroup,

_gé..



Rankingz of Size-

Type of Farms according +to Capital-Labor Ratio,
-y ) N 3 o~ — A - A~ — .
JI34L of Riveilrzo Preto, 320 raulo, 1570
Type of Farm sSize¥
Farm smaill roedluiin Large Jery Large
(Cruzeiro/...=.)
sixed 74,473 148,408
(2) (1)
Annual 21
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capital usage: age and years of schooling. The relation-
ship between these two variables and capital formation is

left for *the regression analysis in the next chapter,

Age
Farm operators of mixed and annual crop farms did not
show significant differences in age across farm sizes. The

average age of perennial crop farmers varied significantly
according to size of farm (iable 1¢). Among perennial-
crop farm operators, the results indicate that operators of
larger farms tended to be younger. For mixed and annual
crop farms, age of operator was found to be approximately

the same regardless of the farm size,

Education

Among mixed and annual crop farms, the operators' level
of education increased as the farm size increased, The same
conclusion cannot ve drawn for the perennial crop farms where
small farm operators had more years of schooling than medium
size farm operators, and large size farm operators had nore
years of schooling than very large farm operators (Table 19).
However, the general trend was that larger farm operators had
more years of schooling. It must be pointed out that
Ribeirdo Préto is one of the mozt developed agricultural
regions of Brazil, and yet, thz leval of education anmnong
farmers does not appear to be nigh especially amons snall and

medium farmers. The averages for the small and medilwn sized



Table 13

Age of Farm Uperator, according to Type and Size of Farm,
uIRas of Kivbeirdo frréto, 320 raulo, 1970

statistical Test
for uvliference

lype of Farm 3ize* of ..eans
Farm Small  .Jedium Larce Yery warge i-7Jalue r-Value Level of
Significance
(Yrs.)

Tixed 51 50 .37 e
Annual U6 47 43 46 . 50 #¥
Yerennial 53 53 L 44 2.25 .09
J-3lue 2,00 1.95
T .Value 95 1.95
Level of
sisnificance .05 .C2 w# 19

]
I35

in Chapter IV fer number of farms in each size-type Zfroup,



Table 19
vears of schocling of Ffarm (perator, Accerding to iype and 3l1ze of Farm,
JIza c¢f 2ipeir2o rréto, sSao Faulo, 1370
Statistical lest
for ulfference
Tyre of Farm sizev of ileans
Farm small “edium Larze  .ery lLarge T-Value ~-Yalue Level of
Significance
(Tre.)
Tized 5.7 7.l 1.0l .11
Annuali 2.9 3.9 4.2 7e2 0.13 .01
ierennial 3.7 2.2 .3 5.3 3.90 .01 4
el
o . )
.-7alue .73 l.oc
T-Valus 2.00 95
Level of
si~nificance *% .10 .07 L
% _pe faple “ in Chanter IV for number of farms in each size groug.

%% 0t sicniticant.
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farm operators indicates that these farmers had not finish-

. 4 - L
ed cursoprlmarlo.3 ’he data for the larger farm operators

indicate that an average farmer in the region had completed

o . . TSI R
curso primario but had not finished ginasio.

CREZ0IT UsZ
7o measure the amount of credit that was used in tne
production year, the sum of loans in force weighted by the
proportion of the year it was unpaid has been taxen into

5

account and measured for each farn size-type group. The
analysis indicates that credit was used .1orz as the farm
size increased within each type of farming. =xcept for
small farms, annual crop farmers used more credit for all
size groups than elther mixed or perennial crop farmers
(Table 20).

If one examines the amount of credit used during 1989/
70 on farms in the Ribeirdo Préto area it is found that three
of the type-size farm groups had an amount of credit outstand-
ing which exceeded their net farm income, i.e. Jlarge and very

larze annual crop farms and large perennial crop farms. The

most credit was used by the very large annual crop farms.

. /. . . . -~
3curso primario is roughly equivalent to U.3., grade

school,

)

. 4 . . . s . . * N
einasio 1s roughly equivalent to U.3. junior hignh
school.

-
“For more details about the way credit use was
neasured, see definition of credit on page 38.
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‘These farms had an average credit use of Cry 10%, 342
with an average net income of Cr.; 40,256. Thus, outstand-
ing credit for annual crop farms, averaZing over 500 hec-
tares in size was 2 1/2 times their net income. If credit
is compared with the value of total assets 1t can be seen
that the most intensive users of credit - very large annual
crop farmers - had an amount of credit which corresponded
to 13 percent of the value of their fixed ascets,

Small croy farmers used relatively less credit. 3nall
annual and perennial crop farmers had credit use in 1969/70
amounting to only two and three prercent, respectively, of
the total investment in capital assets., As will ve shown in
the regression chanter, with respa2ct to small and medium
crop farms, credit appears to be having a significant impact

but only on the level of operating capital.

NON=-FARM I0C03

As Tarm size increases non-farm income also increases
{fable 21). The mean value of non-farm income for each of
the small farm <roups was found to be almost the same as the
mean value of net [larm income (see Table d). Amony mediun
and very large sized groups, non-farm income was less than
net farm income. the value of non-farm income for the
perennial large farms was higher than the net farm income for
this same group. S a whole, non-farm earnings appear to be

an ilmportani source of income for some farmers in Ribeirao



lon-rarm Income,

Tzable 21

According [yoe and size of Farm

T4 of xiceirdo rréto, 380 raulo, 1970
Statistical fest
for uifference
Tyce of Farm slzew of . cans
Tarm Small Tedlum Larce Tery Large .-J/alue T_7alue Level of
Sisnifilcance
7T = ——r“
{Cruzelros)
wixed D, 37U 11,533 1.19 .27
Annual 2,937 2,525 3,735 22,382 1.4 .2
rerennial 4,405 4,055 13,31 55,431 4,54 .01 &
()
o s - 1
I-7alue l1.10 . 59
w.lalue 5.05 1.57
pevel of
Sirnificance .25 W UL 21
“see .able S in cohapter IV for number of farms in each size-type Jroup.

#% .01t si=nificant.
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Préto. It could be that both the production process and
the level of farm investment are affected by this exogene-
ous variable.
CAPITAL INT=LSINC

In order to measure the level of capital intensity
among farms, two ratios have been taken into account: 1)
fixed capital ver hectare, and 2) operating capltal per

hectare.

Iixed capital per iectare

Fixed capital per hectare tended to increase as the
farm size increased; however, very large Crop faras tended
to have less Tixed capital invested per hectare than larZe
farms ( Table 22). 2erennial crop farms tended to have more

fixed capital per hectare than the two other farm typeé.'

Operating Capltal per .lectare

the ratio of operating capitaL per hectare sugsests
that perennial crop farms tended to invest more in operating
capital on a per hectare basis than the other types of
farming (Table 23). Also medium sized farms tended to have
a2 hizher level of operating capital per hectare than the
other farm size groups. Another trend that can be detected
is that, excluding the ratios for snall farms, as the farm
size increasec the ratio of operating capital per hectare

decreases.






. - - o . N e ; roo
Operatins Carcital® Per iectare, Accordinz to Iype and 3ize of Farm
2iza of Aivbeirdao rreto, sao raulo, 1970
statistical lest
for uiflerence
Type of , Tarm sizew of lleans
rfarn: small Tealum Larsce Very Larse i-7zTue -7alue  Level of
>ignificance
Cruzelros/a)
‘ived 51 78 22 Wi
Annual 1o 214 190 134 2.05 .10
Tersnnial 200 25% 21lo 20¢ 1.34 .26 .
Co
—_— . — On
T.Jalue 1.57 1.52 i
F.valus 25, 7% 19.65
L=vel of
3imnificance .12 1z .01 .01
@_arc dnTinition of CUreratins Japital nace 36.
#3ee _able '+ in Ihanter 17 for number of farms in eacnh slze-type group.
wwllot ziznificant.



Three broad categoriecs of characteristics can be
identified from the analysis: those related to level of
output and income; those related to inputs, specifically
focusing on capital and labor; and thosc related to manuc-
ment. In addition to these, one volicy variatvle - credit -
has been taken into account.

With respect to output and income, some sp2cific trends
have been detected. .iixed farms had the lowest values of
gross output in all size JZrouns. Perennial crop farmc had
the hichest values of zross farm output, des»ite the fact
that they used less land than elther annual or mixed farmns,
similar to gross farm outputl, net farm income increased
sharply for all types of rarmlnz as the farm uwlze lncreased,

on-farm income appears to be an important source of
income for some farmers in 2ibeirac rreto. The mean valuc
of non-farm income for large verennial crop farms was higner
than the mean value for net Tarn income for this samz Zroup.
Among the small farm gsrouns, the mean values of non-farm
income were found to be zlmost the same as the mean values
of net farm income.

with respect to output per hectare, this ratio did not

tend to increase as the farm size increased. Joaparing this

ratio across farm types, the perennial crop farms had greater
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returns per hectare, which seemns to indicate that they are

more intenc’ e users of land than either annual or mixed

w

farmz, .» ratlio of nc¢t farm income per hectare showed
that the residual provided to the farmer from each hectare
of land used tended to be greater for perennial crop farms.,

On an income-output basis there are some Zeneraliza-
tions which can be made: (1) the perennial crop enteruyrise
appears to be more profitable than either annual cronping
or mixed farming; (2) mixed farmins appears to be the least
profitable tyrve of farming; and (3) non-farm income may
constitute an important source of income for some farms in
the region.

on the input side some specific trends were found con-

™

cerning input usage. Flxed capital per hectare tended 1o

[

increase as the farm size increased; however, very large
crop farms tended to have less fixed capital investied on a
per hectare bagis than either large or medium farms. Com-
paring this ratio across farm typces, it was found that fixed
capital investment per hectare on mixed farms was low com-
pared to annual or perennial crop farms. rerennial crop
f-~ms had the highest level of investment per hectare,
Concerning the ratio of operating capital per hectare,
perennial crop farms also tended to have the highest ratios
and the lowest werce iound for the mixed farms. Comparing
this ratio across farm sizes, 1t was found that the ratio
-tended to increase from small to medium farms but it declin-

ed as farms became larger.
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Based on the rates of canital turnover for fixed
assets, perennial crop farms requirad the least nuaber of
vears (2-3 yrs.) to recoun thelr investnent ag compared to
annual cropn farms (3-5 yrs.) or uized farms (5-o yrs.).
the net output ratio indicated thai perennial crop farms
tended to realizce higher productive returns on all fixed
resources owned than elther annual crop far.s or mixed
farns, The latter had the lowest roturnc.

Jith respect to the labor insutb, the results indicate
that labor intensity decreaced 2s fars size increasea,
rerennial crop farms used the _“reatesi asount of lavor on a
per hectare basis as compared to annual or ..ixoed rarns,

LWile latter used the least amount, L2 ratio oi Jros. larm
output to labor, i.,e. average labor vroductivity, in-
creased as the farm size increased for all three farm tynes.
The ratio of net farm income o labor ollowed a sinilar
trend among wixzed and annual crop faras bat not amon-
perennial crop farms. Finally, tho cagital-labor ratio
increased consistently as the Jumn size lacreased amony all
three Tarm t pes.

The generallzations which can be made on the input side
are that (1) rverenniul crop farms tena to have the hirzne:t
levels of capltalization and mixed farms the lowest; (2)

perennial crop farms require greater amountc of labor uer

hectare on thelr farming overation and mirved farms the

least; and (3) farms specializing in nerennial crops
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require the least amount of tilme to recoup thelr capital
investnent on fixed assets and mixed farms the longest
period of time.
whe third broad catesory of characteristics 1s related

to nanarsement. 1t includes age and schooling, th

o

age com-
parisons indicate that among verennial crop faras, opera-
tors of larger farie teonded to be younser. aAnong mlxed and
wro:inately

annual crop faras, a2gc ol farm operator wuds a;

the same rezardless of the farm szilze. <omparin: lhe mean

J

values found for aze and the nean values found for [lxed
canital per hectare, the hypothesis that the level of capital-
ization 1s hizher among older farmers cannot be substantliated.
The schooling comparisons indicate that among mixed and

annual crop farms the farmers' level of education increzsed.
However, this trend was not found amon, perennial crop farms
where small farsers had more years of schoolins than medlun
size farmers, and large size farmers had more years of
schooling than very larce farmers. xibeirac Préto is one

of the most developed agricultural re—ions in the country

but the educational level of farmers does not appear to

be very high, especially amonc cmall and nediwn farmers,

Very large farmers had an average of 4.0 years of education;
large farmers nad an averazc of 5.4 _ears; and small and
medium farmers had an average of about 3 years of educatlon.

The generalization that can be made concerning educa-

tion is that largser farmers tend to be considerably better
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educated than smaller farmers in the region of <ibeirdo
fréto. It should be noted that the level of educational
attainment of farmers may be a contributor to varyin:
ag well oo to

rates of ability to accept capital chan

Q

(o]

<

o

take less or more advantaze ol internal or cxtnrnal sources
for capital formation,

The analysis of credit use anong farmers indicates
that more credit is used as the farm size increases within
each type of farming. Annual crop farmers uzeu noro credit
than either mixed or perennial crop farmers. :hree o. the
ten type-size farm sroups had an awsouni ol credlt out-
standing whicn exceeded thelr net farm incone; they were
the large and very lar ;e annual cropn farms and the very
large perennial crop ftarms.

#ith respect to farm tyoe, tne low ratlios founud for
mixed farms, i.e. natural pasture and crop-Ted livestock
farms, can be explained by the nature of this rariy snter-
prise. nNatural pasture and croo-od livestock farms rely
largely on extensive amounts of pasture and not so muca on

cropping. This obvinusly requires less capital, less

o]

labor, and less tillage. <he result is a non-intensive

type of farming operation. Annual cropping, 1.2, corn,
cotton, rice, or soyheans, requires more tillage and
mechanization., It is logical that more credit should #o

to annual crop farms consideriny thelr neeu ror more mechan-

ization as required by the naturc of thelr enterprice
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apecialization. rinally, the higner capltal and labor

intensity ratios found anron; farms speciallzing in

(%]

perennial crops, i.e. coffec and sugarcanz, reflect that
this type of Tarming has been very responsive to existing
acrizultural nolicies and more output has veen obtained.

se of coffee, governaenti policies include minirun

job]

In the ¢
prices and highly subsidized and long ters credit for new
planting. In the case of susarcane, pollcles have in-
cluded production queta allotments, minimum prices and
subsidlized credit for farm consolidation.Q

dased oa the findings presented in this Chapter, 1t
is apparent that acrosg farm sizes and cynes: (1)
perennial crop farms are tne NMos.u ntensely oreracted and
nixea faras the least; (2) credit ig concentrated on
larger farms, particularly the annual crop farmg; aud (3)
the major differcnces among farms can be largely ecxplained
by three factors: farm type, farm size, anu policy.
the hypothesiz that there are significant differences among
the farms in tiio sample with respect to levels of inrut
usacses and also input productivities across farm types and

sizes 13 sunported,.

O . - . .
A more detalled discussion about these policies

is presented in a study by Iby A. Pedroso, "Resgource aAccumu-
lation and _sconomies of Zcale in Agriculture - The Case of
sao raulo, brazil", unpublished Ph.u. dissertation, The uhio
state university, 1972, pp. 12, 13.



CHAPTZR VI

REGRESSION ALALYSIS

Ui

This chapter usces multivle regrecclon to analyze the
relationship of seclected Tactors with cither flixed or opcra-
tine capital for the sample arus,

The central hyvothesis tested was that {ixed and orera-
ting capital were each a function ol nzt farm income, non-
far:a income, amount ol land used, crealt, a-so of farmer,
available labor, level of comacrcizlizetion, and thie educa-
tional level ol the lJarmer. Leovel ol education entered the
resression as a duwmy variaovle, in soyarats rerescion
cquations and was introduced to boil the constant lery and
to each of the othier soven orisinal indencrdent variables.
This was done to determine whothor the rciatlonsnhly vetween
cither fixed or operating carital and each of the input
factors was indevendant of the farncr's level of education
(see Chapter IIL, p.27).

test of

-

efore periorming the resression analysis &
cquality between farm-size sroups was done for both annual
and percnnial crop farns., Jhese farns were dlvided into
two croups by size, one composed of the small and medium
farns (up to 49.9 | tares) ana tite other composed of the

largce and very large farmc (50 or more hectares). 1ine test

of equality between sets of coerfficients 1n two lincar regres-

sions was used to determine wihether the two grouns of farms
had different functions (see Jhapter III, ». 32, .our compu-

tation procedure of this test).

L9
A,
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The results clearly indicate that the group composed of
small and medium farams had a different function than the
croup composed of large and very large farms., This happencd
for both annual and perennial crop farms and for both fixed
and operating capital functions. the test vetween the 3-i.
and L-Vi groupsl ~or the fixed and operating canital functions

presented the following result:

F-test values for diffcrent functions.

Iype of Type of Faraing
capital
Annual rerennial
wixed 2, 52% 10,19+
Operating 7y G by oh
23

significant at the .0l level.

As indicated in Chapter IV, nixed farms in thils study
rofer to the aggregation of the natural pasture livestock and
the crop-fed livestock farms. The very small number of
observations for the small and medium size farms in thls group
was not sufficient to allow statistical analysis; therefore,
the analysis of the mixed farms was limlited to only one group

composed of the larze and very larze farns,

1. . . .
5-. refers to the small and medium sized farms

srouped together; L-VL rerfers to the larze and very larze
Tarms grouped togetner.



-95-

It must be pointed out that had the total number of
sample farms been larger this study would have analyzed
separately each of the four farm-size groups previously
defined (see Chapter IV, Table 4),

A regression analysis was performed for each of the
farm-type groups defined: mixed, annual, and perennial crop
farms. For each of these groups the following analysis was
firct performeds (1) fixed capital was analyzed as a func-
tion of seven independent variables; (2) operating capital
was analyzed as a function of the same seven independent
variables. In the second part, the impact of education uron
the regression equations was analyzed by: (a) performing an
F-test to determine whether farmers with different levels of
education would have different functions for fixed or opera-
ting capital; and (b) performing a t-test to determine whether
net farm income (X;), non-farm iricome (Xz), and credit (XM)
were significantly related to fixed or operating capital
according to the different levels of education (as defined

in Chapter II1, p. 41).

MIXED FARMS

Fixed Capital

The analysis of the flow of fixed capital among mixed
farms yielded the followings

Q = -11,116 + 235K, + .1u1x2 + 1.743X, + ,176X,
(236)  (.050)  (.227) (7.91) (.L124)

+ 285K + 315Xy - 29.6X0  RZ = .26
(314)  (622)  (706)
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ihereq
§ = estimated fixed capital flow (Cr. 1,000) for
mixed farms
Xl = net farm income (Cr., 1,000)
Az = non-farm income (Cr,; 1,000)
X3 = land used (nectarecs)

£, = credit (¢r, 1,000)

X5 = age (years)

Xé = labor (man-equivalents)
K7 = level of commercialization (index)
() = standard deviation of the regression coefficient

The coefficient of determination indicates that only 20
percent of the variation in the {low of fixed capital czan be
explained by the factors included in the regression nmodel,
The regression coefficlients for net farm income and credit
were found to be significant and positively assoclated with
fixed capital at the 1 pnercent and 20 percent level, res-
pectively. The coefficlent of net farm income indicates that
the flow of fixed capital 1s likely to increase by approxi-
mately Cr$ 235 for every Cr; 1,000 increase in net income.
The beta welght for net farm income was the nighest indica-
ting that net farm income had the most influence on fixed
capital formation (Apv. rable 1). Credit was the sccond most
imvortant variable associated with fixed capital (App. iable
1), 7The regression coefficient indicates that for every
Cry 1,000 increase in credit iixed ~apital flow would tend to

increase aporoximately Crg 179,
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An elasticity coefficient is an estimate of the relative
change in the flow of fixed capital associated with a one
percent chanze in an independent variable at the nean value

vrecsented in

of the variable. According to the rcsulto
Appendix wrable 3, the elasticlty coefficients indlcate that
a one percent increasc in the aze of the avera~c Tarmer will
result in the flow of fixed cawnital increasing
the same one percent increase in net incom2 or in croedit,
owever, ace was associated with the dependent variable at =z
low level of signiflicance (0.20); thereiore, thne elasticity
cocfficlients for net farm income and creuilt car bz nore use-

ful in drawliis conclusions since these two variables ao aifect

o
=
o 4

the level o7 fixed capital at a higher conifldence leve
Ziven one vercent increas~ 1n eltiher avera_c level of net
farm incousic ¢r in creuit, will increass Ilxed capltal Zlovw by
more than a simlil-r increase in non-iarn income, land, or
labor.

wulticollinearity was Jound to be insiznificant between
pairs of indevendent variables included in tiie regrescion

models for nixed farms (Arp. itable 2),

Uperating Capiltal

The model for operatings canital among mixed farms ylelded

the followin: results:
Y = 2313 4+ LO0M24, + 020X, + 12.9.
(306)  (.021 (LO0HY |

+ 1,989X . + 37454 15 = ,72
AN S
(250) (3%.0)
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wWheres

~

Y = estimated operating capital (Cry 1,000) for mixed
farms

X0 Xp» X3, Xy X5. Xg» and X7 are explained on page 96.

The regression results indicate that 72 percent of the
variation in operating capital can be explained by the fac-
tors in~luded in the model. Five out of the seven variables
were found to be significantly associated with the dependent
variable., Labor (X6) was siznificant and positively associ-
ated with operating capital at the one percent level of con-
fidence (App. Table 1). The standardized regression co-
efficients indicate that labor (Xé) was the independent
variable contributing most to the formation of operating
capital.

Credit (Xq) was also found to ve significantly associ-
ated with variations in operating capital. The regression
coefficient for this variable indicates that opcrating capi-
tal would increase by approximately Cry 224 with every Cry
1,000 increase in credit. According to the regression co-
efficients, credit has a greater impact on operating capital
than on fixed capital (App. Table 1).

Land (XB) was also positively and significantly associ-
ated with operating capital. 7The regression coefficient of
this variable indicates that operating capital will tend to

increase with increases in the amount of land used in the

farming operation. ilet farm income (X]) was siznificantly
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associated with operating capnital at th~ Tive vercent level.
The positive relationship between this variable anu operating
canital sugzests that, amony mixed farms, an increase in
onerating capital would be associated with an ‘ncrease in
net farm income. 7“he impact of net farm incorr> on Qperatin;
capital was much less than on fixed capital. .his tends to
indicate that among ixed farms operating capital is less
responsive to net farm income than tixed capl:al.

the analysis of clasticlity coefliclents indicates that
a one percen® increase of lavor utiliszea on the Iarn lncrsasoes
operating capital relativel; uore than a one percentaze in-
crease in credit (Xn), land (X.), or net faru incoume (xl).
The elastlcity cocfficient for age (KS) indicates that as
the farner becones older the level of operating capital de-
creases (App. Table 3). The opvosite was Jound for fixed

capital,

Level of iducation

Both fixed and ovperating capital were analyzed accord-
ing to three different level: of education. wo do this
dunmy variables representing different levels of education
were introduced to the constant term and to each of the in-
dependent variables (App. Table 4), o test the Lypothusis
that all rezression coefficients were the same, for each of
the three levels of education wider consideration, an P-test
was used (see Chapter IiI, pagezy). [he recults for mixed

farns weres



-100-~
Fixed Capital:
F = 0,509 (not siznificant)

Oncrating Capital:

K 5,350 {(siznificant at .0l level)
vhis indicates tnat tevel ol cducation Joes not exnlain

variations in fixed capital but 1t does for overating capital,

<

oA
P
1

J—
-

ct of educa-

(

1) Fized Capiltal. Althousia the ovirall o
tion on the Tixes carita. Tunction was not found to ue sizni-
ficant, a t-test was perforned to dotermine how level of
educatlion aflected the restonsivencsc of lied caplial o
net farm incon?, non-farm incom2, and creait.  he test indi-
cates that rfixed capital was more responcive to net farm in-
come anong Alrhly educated Tarners than amon:: moderately or
lesw educated ones,  Ile resression coefiicient for net Tari

income was greater amons hizhly educated Farnmers than either
N — J

-

055 cducated farmesrc (fable 24,

=
C
[oW
(o]
L]
[o8)
ct
b
—
<3
(@]
L]
}._J

bon-fara lncone was positively but not siznificantly
related to rixed capitial among less educated farmers and
negatively but not significantly associated with fixed

capital among moderately and nisinly educatbcu farmers (Pable

Credit was positively and sziznificantly associated with
fixed capital only amony highly educated farmers (lable 24).
Thls means that the more educated a farmer the creater impact

credit has on fixed capital,
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2) Operating Capital. Ilet farm income was positively
and significantly zzczociateu with operating cavital amont

educated farmers. siallar to whatl wvasz founa in the fixed
cavital equation, the relatlonchin between net farm income
and operatin: canital was nezative, but not at a siznificant
level, among moderately educated farmers (Table 24), It is
important to obzerve that tho aasnituue of the regreszion
cocfficient for less oducateu larmers is Jrzater than that
for either moderately or ni hly educated farmers.  Ihis tends
to indicate that overatins czapital 1s more responsive to 1n-
creases in net farm income amons the less educatzsd farmers.
non-Tarn income wags vositilvely and sirniticantly
szocilated with operatin. capltal only anon_ higoitly caucated
farmers. This result indicates ti.at oneratins casital 1g

positively afflz2cted by non-farm income onl: anon; nl. hly

v

educated farmers (Table 245).

Credit was nositively and significantly associated with
onerating capital ot 2ll levels of educatlon. ovever, tho

impact o craedit on the devendent variable was ~reater amony
hizhly educated farmers (Table 2/4).
ALHUAL URUZ FARLD

Fixed Capital

-

5-i. aroud, for the 3~ annual crop farms, the results

obtained in the analysis of fixed capital were:



(., o+ 030k, + 10,9%.

A
Y = - 2001 4+ 094X, + JO0I4x, + 34,7
(19.4Y  (.002)  (15.47

(317) (.033F  (.ow7%

+ 2134 + 0054, g7 o= L ho
(1097 (7.28)
dnere:s
A
Y = estimated Fixed capital (Zr. 1,000) for 3-.. annual

cent

plain

(App.

net farm inconce (Kl) VAS thne lnderendaent variable account

r ) 8}

Xl, Xorv Loy Xy Xz X+, and X, arec explained on paze 96,
: {
ine coelliciont of detcrmination indlcates that 45 per-

of the variation 1n the flow of {ilxed cacital can be oy~

PS

pon

2d by the independent variables includad in the nodel
lavle 5).

~e

I'he gstandardized cegrescion coefllcients indlicate the

13
cr

-
~+
[ g
—

g

-

for most of the variaticn in fixed capital., Inlg varlable

was positively acsociated witih the asvendent variable and

si~nificant at the 1 rercont level., (he rostitive relation-

ship
that

sult

between net far:m incom2 and fixed capital indicates
an increase in nect rarn income amon., s-.. farmg would re-
in an increase 1in tihe flow oi {lxed capltal.

The second wost lmoortant variazle found in the

analysis was land (K?) whose re-sression coeffilcient was

significantly and positively cosoclated witn f'ixed capltal at

the 5 percent level of signi

by

icance. 1he elasticity co-

>

efficient orf this variable shows that a one uvercent

increase in land would increasc the fixed copital flow

relatively more than a one percent increasc in either of the

other independent factors.,
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Cther significantly associated independent variables, in
order of importance weret labor (xd). non-{arm income (XZ),
and level o: conmercialization (XY). All these variables
were positively assoclated with the dependent variable,

The positive assoclation between the Ilow of [lixed
capital and labor (KQ) amon 3-.. annual crop farms tends to
indicate that these farms absord nore labor as tihcy beconme
more capital intensive

flon-fara income (X,) had a siznificant impact on fixed
capital investment wilch tends to indicate that it may con-
stitute a source of revenue for capital formation on these
farms.

Level of commercialization (X7), which measures ith
level of market participation of the farms, was positively

associated with fixed capital, obut only at the 20 percent

level of confidence.

L-VL Groun, rhe model for fixed capital yiclded the

followin:, results

"

Y = - .L_L)' C)l + .Oljxl - COZA?-X;) - L-.l?A + l.
(595) (.05)1  (L05)°  (11.37 ‘
+ N15K, + ’)ol{ + 0,91, 2% = .33
(211 (2208  (161f
where:

-
~

i

estimated fixed capital flow (Cr. 1,000) for L-VL
annaul crop farms

Kl, KZ’ XB' L, Lo Xé, and K7 are explalned on page §6,
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The coefficient of determination indicates that 33 per-

cent of the varlation in fixed capnital was exnlained by the

seven variables. orcdlt (X)) ana coe (2.

i
‘ )
r S

~—

were ithe only
variables fowid to we sinificantly acsoclated wilh varia-
tions in fixed capltal Tlow at the 1 percent and & percont
moctively. Thiz 1o the only model in which credit
was associated with: fixed capital at the 1 roarcont lovel of
girnificance (App. Table 9), In thc deseriptive analycis
(Chapter V) it was [ound that crediti wag used wostly by the
largze and very large annual crow iarmerc; thercrore, thiz

result was expected. Ihe resression cvoefficlent for age inul-

e

cates that older farmars tend io have & reater investment in

o

fixed capital than younger Tlarmers, rhe elasticlty co-
efficient for age was the hichest (App. rable 11) but,
according to the standardized resression ceefficlents (App.

jable 9), credit was the variable whiclh explalned tie most

varlation in fixed capital.

Operating capital

S

$-i Group. The regressicn cquation fer overating capital
amony, these Tarme was:

Y o= - 3,002 - ,089X, +

1 065X, + 197X, + 400K, + 14X
(230) (.00) G9

(.c3)% (&5 (W15t (35

5%o KT o= .ol

+ 200X- + 15,
(17)

(2517
dhoeres

Y = estimated opgrating capital (Cr. 1,000) for 3-.
annual cro» farms

e XZ' XB, X&' XS, hoy and X? arc explained on paze 96.

ll
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The coefficient of determination indicates that 6l
percent of the variation in operating capital can be ex-
plained by the independent variables included in the model.
In this equation the regression coefficients of land (XB)
and credit (X,) were significant at the 1 percent level (App.
Table 5). All the coefficlents had the expected sign except
net farm income (X)) which was negatively but not signifi-
cantly associated with ouperating capital. This tends to
indicate that an increase in operating capital does not
result from an increase in net farm income. From the stand-
ardized regression coefficients it can also be seen that
net farm income 1s relatively unimportant in explaining
changes in cperating capital. According to both the stand-
ardized regression coefficient and the elasticity coeffcient,
land has the greatesti ilmpact on the level of operating cap-
ital among S-M annual crop farms (App. lables 5 and 7).

The regression coefficient of credit indicates that opera-
ting capital is likely to increase by approximately Crjp %08
for every Cr$ 1,000 increase in credit, It should be
remembered that the same was not found to be true for the

fixed capital analysis,

L-VL Group., The regression analysis for operating

capital was the following:
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?

Y = - 30,952 + .léle - .295x + 75X. + 556X4 - 54X
(223)  (L06)T  (L06)° (137 (Lom*  (250)
+ 3134 + 303X R = .91
(271) (191

Where:

Y = estimated operating capital (Cr}p 1,000) for L-VL
annual crop farms

Xlo xzs XB' XL#' XB' XO'

anda X, are explained on page 906,
Ninety-one percent of the variatlion in ouperating capiltal
was explained by the seven independent variables included 1n
the model. Net farm income (Xl), non-farm income (Xg), land
(X3), and credit (Xu) were significant at the 1 percent level,
Labor (Xé) was significant at the 20 percent level and age
(X5) was found not significantly associated with the de-
pendent variable (App. Table 9). The beta coefficients for
the independent variables indicate thati credit (Xu) was
the most important variable associated with operating capi-
tal., For every Cr. 1,000 increase in credit, operating
capital is likely to increase by Crg 55t. Although credit
also has an impact on fixed capital, its impact on operating
capital is five times as great (App. Table 9).
Non~-farm income (XZ) was negatively assoclated wilth
operating capital at the 1 percent level of confidence.
This indicates that non-farm income does not constitute
source of revenue for operating capital among L-VL annual

crop farms in Ribeirao Preto. However, 1t should be

remembered that among S-M farms the inverse was found to
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be true, i.e. non-farm income was vositively associated with

both fixed and oreratin. capital (Anp., rable 5). 1t apvears

S,y

frow these results that even thouzh non-Tarm incone hac no
nositive iampact on operating capital amon; L-7L rarms, it
does secil to ve an lmportant source of revenue rfor capital
formation anon~ s5-. annual crop Iarac,

;e vositive relationsinin o level of commercilalizatlon

4.

to operating caoltal tends to indicate that ac the farm

participates .ore in the agricultural marict, lncreases in

N

operating capital can ve cxpectea. .his inalcates th nore

j
o+

market articulated raras are liicely to nave hlsi.er overa-

cely thatl tie asnane for

o

ting costs. Conseguently, 1t iz 1
agricultural credit will alzo tend to be sreater anon]

naricet oriented farag.

Level oif :ducation

o= Group. Fixe’ and operating capital were analyzed
accordins to two diftferent levels oi education. “the irst
level comnrlised Jarnmers with less than v years of education,
namely less cdaucated Jarmers and the second level of educa-
tion comprised farmers witn more than -+ years or cducation,
namnely educateda fariers., A awamy variaole reoresentins tnhe
two levels oil education was introduced to botn the constant
terin and to ecach oi the indepenaent variavles (Apn, rabile 8).
In order to test the hypothesls that all re rossion co-

eftlcients weore the same Jor eacn of tie two levels of
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education under concideration an F-test was used (see
Chapter [I11, pa:;cz9). ine results for -/, annual cropn

farns weros

F = 2,425 (significant at .05 level)
Upcrating Capital:

o= 1,300 (not siznificant)

the above results indicate ithat level of education doas
not exnlain variation in operating cacital. .owever, thc
P-test perforned Tor the fiued casital Junetlon indlcatles
Tarmer's level of education. nis means that level ol euuca-
tion influences the investment in fixed inputs am ng s-..
farmers,

1) rixed Capital, A t-test was nerforned to determine
how responsive fixed canital was to net fara incone, non-
farm income, and credit, dependin:g upon the farncr's level
of education. Ihe results indicats: that fixed capital was
more responsive to net farm income among farmers with more
than & years of education (rable 235).

Hon-farm income was oosltively associated with fixed
capital at the .01 level amony farumers with less than v ycars
of cducation. A negative but not siniflcant relationshin
was Found between both variables among farmers witlh more than

% years of schooling. fhis indicates that the more zdaucated



Table

Impact of llet Farm Income, .ion-rarm income
Zarital According to Level of zZducation.

he

25

and Credi

t upon Flxeda and (perating

small and ledium Aannual Crop Farms,

UIRA of Ribvelirdo rrato, 380 raulo, 1970
— Level of Zducatlon of Farmers
Less Zducated zducated
Jarizniss (0-3 yrs.) t4 or more vrs.)
Hegression ilegression
Zoefficient -Test Coefficient T-.est
PIAZ) TarITAL
et Farm Inconme L0008 1,500 105 1.,935%%
Con-rsarm Income 196 3. 510%u% -.221 L4720
Credit -.00686 02l 222 1.319* !
}._l
— e e h e —
U AT s oasi s ?
et Farm Zacome -.141 1.320 -.1%0 1.053
n-Farms Income .071 . 508 018 Jlbhi
Credit .037 132 . G40 3. 766¥w%
Source: avouendix rable o. -
#31rnificant at .10 level,
%#%3isnificant at .05 level.
#x#gignificant at .01 level.
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the S$-M crop farner is the less the ilnpact non-farm in-
come has on his fixed capital [low (lable 23).

Credit was positively and significantly associated with
fixed capltal at the .10 level only aaony faraers wilth nore
than 4 years of education. This macans that the more edu-
cated a 3-i farmer is the zreater lapact credlt has on fixed
canital (Table 25).

2) Operating Capital, 4although the overall eflfect of
education on the operating capital function was not found
to be significant, the t-tests Lndicate that netv lfarnm
income was necatively and si-nificantly acgociated with
onerating capital among less cducated farmers (rlable 25).

Non-farm income was posltively but not signilicantly
related to operating capital at both levels of euucation
(wable 25).

Credit was positively assoclated with operating capi-
tal at both levels of ecducation; however, a sirnificant
association was found only amon Tarmers witn more than 4
years of education. tThe nagnitude of the rejression co-
efficlient increased sharply anong iarmers with more tran =
years oi education (rable 25). 7This again means that the
more educated a 5-.. farmer the greater impact credit has on
operating capital.

L-VL Group., lhe [ixed and operating capital functions

were analyzed according to three levels of cducatlion (sce

dace 41,



~-112-°
In order to test the hypothesis that all regression co-
efficlents were the came for cach of the three levels of
education under consideration trhe Ff-test (sce pace 29).

was used. The results for L-VL annual crop faras were:

Fixed Capital:
F = 2,047 (significant at .05 level)
Uperating Capital:

¥ = 5.050 (significant at .01 level)

The above indicates that level of education influences
the investment in both fixed and operating capital.

A t-test analysis was performed to determine how res-
ponsive fixed and opnerating capital were to net farm in-
come, non-farn income, and credit,

1) ¥ixea Japital, et farm income wac nositively associ-
ated with fixed cavital at all three levels of education.
lowever, only among moderately educated Tarmers (!-o years
of education) net farm income was siznificantly ascociated
with the dependent variable (rable 26),

Non-farm income was positively but not significantly
associated with fixed capiial among less educated farmers.
A negative relationship between this variable and fized

capital was found snon; moderately and highly educated
Tarmers, i.e, amons lfarmers with more than years of
schoolirz; however, the relationship was sinificant only

amens moderately educated farmers (Table 238).



Table 25

The Impact of et Farm Income, ilon-iarm Income, and Credit upon Fixed and Operating
Capital According to Level of Zducation., warge ana Jery Larze Annual Crop

Farms, JIRA of uibeirZc rréto, 3&o raulo, 1y7C

Tevel ol ~daucation ol Farmers

LTess sducated L.oderately EZducated Hiznly kducated
Variables ] (0-3 Vrs. ) _ (k-0 vrs. ) _ Y yrs., or more)
aegression Legression segression

Coefficient [DI-Tfest coefficient i-1est Joefficient T-Test

FIXEu CAriTAL
Net Farm Income J114 L1473 274 1.6477 025 426
on-Tarm Incomne .032 L116 -.237 2.,210%% -.105 . 5638
Crealt .075 . 369 <039 . 722 . 247 L, 4G s

s aimT v T
Ur =iATI.VS CAZITAL

-C1T1-

et ~arm Income -.3190 1.255 -.1%0 LS L1067 3, 224
son-Zarm Incoine -.2058 T -.224 l.o71% -.333 1.753%
Sredit .55 2. Ghgu .51 5,92 . 435 3,00 3w

(]
I
(]
< <
0]
[

1
ww,icniricent at W15

5 level.
www3icnificant a2t L 0L level.



-114-

Credit was positively associated with fixed capital at
all three levels of education; however, a significant
assoclation between credit and fixed capital was found only
among highly educated farmers, i.e. farmers with 9 years of
education or more (Table 26),

2) Operating Capital. With respect to operating
capital it was found that this variable was negatively
assoclated with net tarm income among less and moderately
educated farmers, l.e., farmers with less than 9 years ol
education. However, the regression coefficient for highly
educated farmers was positive and significant at the .01
level indicating that an increase in operating capital can
be assoclatea with an increase in rnet farm income among
farmers with 9 years of education or more (Table 26).

Non-farm income was negatively associated with
operating capital at «ll three levels of education but the
relationship was significant only among moderately ana
highly educated farmers. This sugpests that non-farm
income has no positive impact on operating capltal on L-VL
annual crop farms (Table 26).

Credit was positively and significantly associated with
operating capital at high statistical levels at all three
levels of education. However, the magniiude of the regres-
sion coefficient was greater among farmers with less than 4
years of education. ‘The fact that credit is highly associated

with operating capital on the L-VL annual crop farms is an
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expected result since this farm group wdas the greatest
user of credit according to the descriptive analysis of

Chapter V,

PERENNIAL CKOP FARKS

Fixed Capital

S-M Group. The analysis of the flow of fixed capital

among these farms yielded the following:

A

Y = - 2,478 + 081X LL12K, + 71K5 + L06LKy - 5.7Xg
(752) (.00) (.05) (387 (.07) (28)
- A47Xy + 23X Pl = ,
(139) (21 RE = .40
wWhere:s

Y = estimated fixed capital flow (Crj 1,000) for
S-M perennial crop farms

X1+ X0, Xj, Ky» X5. Xye and X7 are explained on page 96,

The regression results indicate ihat 4u percent of the
variation in the flow of fixed capital is explained by the
independent factors included in the model,

Net farm income (X)), non-farm income (£.), and land used
(X3) had the greatest level of assoclation with fixed capital
on the S-M perennial crop farms. These three varlables were
positively associated with the dependent variable, Netl farm
income (Xj) was significantly associated with fixed capital
at the .20 level. Non-farm income (XZ) and land used (Xj)
were significantly associated with the dependent variable

at the 5 and 10 percent level, respectively.l'ne coetficient of

net farm income indicates that fixed capital is likely to
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increase by approximately Cr3 8l for every Crd 1,000
increase in nct income. For every Cr$ 1,000 increase in
non-farm income (x2) fixed capital flow is likely to
increase by approximately Crj 112 (App. Table 13),

Credit (Xu) was positively associated with f'ixed
capital but not at a signifiicant level,

The standardiéed regression coefficients indicate that
non-tfarm income (XZ) was the 1lndependent variable account-
ing for most of the variation in fixed capital (App. Table
13). This tends to indicate that non-farm income constitutes
a major factor contributing to the formation of fixed capi-
tal among the 5-M perennial crop farms,

The second most important variable found in the analysis
was land used (X3), The positive relationship between this
variable and fixed capital indicates that an increase in the
amount of land used in the agricultural operation 1s associ-
ated with an increase in capital investment,

Net farm income (Xl) ranked third in importance accord-
ing to the standardized regression coefficients. This
varliable was positively and zignitficantly assoclated with
fixed capital at the .10 level of confidence. 1t appears
that the posgitive impact of net farm income on the fixed
capital structure oi S-M perennial crop farms is not as
great as the impact of non-farm earnings (App. Iable 13),

Level of commercialization(x7) was positively related with

fixed capital at a lesser level of significance but its elasticity
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coefficient was the highest as indicated in Appendix Table
15. A civen percent increase at the average level of
commercialization will increase the flow of fixed capltal
morec than the same percent increase in net farm income,

non-farm lncome, or land used.
L-VL uroup. The nodel for fixed capital flow among L-VLi
farms yielded tne following rosults:

n v
Y o= 440

455 + LONZK) 4 LULyE, + 8045 - LO81X, - 129X,
. A ’) . T
(1,7c9) (J11) (.11) (on) (.23) (500)
Pl
= 3 - ul.rj,’a/( A7 o= W71
(3325 7 (5ol 7

dheres

A
Y = estimated fixed carital flow (Zr, 1,000) for L-VL
perennial crop farms

1 X2, K?, Ku, X5, XQ, and X7 are explalned on paase 9o,

e coefficient of determinatior indlcates that 71 yer-
cent of the variation in the denendent variavle was explalned
by the independent variables includeu in the nodel (Apu.

Pable 17). nmowever, only two variables wer:e sitnificantly
associated with the dependent variables lana ased (4,) and
level or commercialization (xy). ihe regreceion cocilicient

of land used (XB) carried a nositive sign and was signiticantly
associated with fixed capital at the 5 percent level of cori-

fidence. wevel of commercialization (x?) Was Neoe

f_\
-
T
<
o
}_.
<
0
>
=

gignificantly assoclated with fized capltal. llowever, Lhc

reason for the nezative sign of the regres sion cocfticient
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for level of commercialization was due to the fact that
perennial crop sales tend to be fixed among L-7L perennial
crop farms,  As indicated in Chapter Ill, level of coinacrcial -
ization was defined as the ratio ot perennial croy sales to
gross output. wmost perennial crop Tarms also had annual
crop sales which aid not enter the ratio thus cauclng an
underestimation of the level of comnercialization amons this
farm ¢roup. therefore, the results concerning level of
commercialization for L-VL perennial crop farms are incon-

clusive.

Cperating capital

3-. Srouv. [he regression reszults for these farms were
et s

the followino:

= - 2,123 + 130K, + .220, * 55Ky + .549K), - 65X
(431)  (.11) (.06)  (99)  (.13) (51)
+ 833K+ 521 2= Ll
(2537 (59

Y = estimated overatin: capital (Zr. 1,000) for &-l.
percnnial crop faras

Xl, XZ’ Ij, X“, Xg, Xb' and x? are explained on pazc 96,

The resression results indicate that o4 percent of the
variation in overatins capital 1s cxzplained by the variables
included in the model.

credit (Ku) and labor (Xé) were positively and signifi-
cantly associated with opcrating capital at the 1 percent

level of significance. lhe standardized resression
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coefficients also indicate tha® these two varlables are
the most imvortant factors associated with variations in
operating capital (App. Table 13).
Additionally sirnificartly associateu varlaoles, 1n

order of assoclilation were: non-farns inceme (X.), age (X.2),

[
u

~

and level of commerciazlization (K7). .ot fars income (Kl)
was positively related to operating capital at the .20 level
(App. Table 13).

‘he elasticity coefficlients indicate tuat a given percent
increase at the avera.e level of conmerclalization (A?) will
increase the level of onerating capltal noro than the same

percent increase in any otiner variavle (app. lable 1f8).

L-YL Group., the wodel for ouverating capltal among these

farms yielded the iollowir;:

Y o= 23,459 + 041Ky - JOUSK, + 110k, + 201, - 31«3){5
(ol) (.05) (.05) (32) (.11  (253)
+ 305K, - S e R° = 78
(31(4 (E,*VOJ)

where:
Y = estimated operating capital (Cr; 1,00C) for L-VL
perennial crop farms

Xl, XZ, KB, Ly Loy X0 and X? are explained on page 96,

The coefficlent of determination indicates that 7uv per-
cent of the variation in operating capital awnons L-7L

perennial crop farms is explaineu by the independent factors

of the model.
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Land used (X3) and credit (X,) were positively and
significantly associated with operating capital at the ,Cl
and .05 level of significance, respectively (App. Table 17).

The standardized regression coetficients indicate that
land (Kj) had the highest relative importance among all inde-
pendent variables., Credit (Xy) ranked second Iin relative
importance, according to the standardized regression co-
efficients (App. Table 17).

The elasticity coefficients indicate that a given percent
increase at the average amount of land used (Xj) will result
in the flow of fixed and operating capltal increasing by
more than the same percent increase in any other varlable
includod in the model., This indicates that land appears 1o
be a very important variable in explalning variations in bctih
fixed and operating capital among L-VL perennial crop farms
(App. Table 19).

Level or Education

5-M Group. Fixed and operating capital were analyzed
according to two levels of education. Farmers with more
than 4 years of educatlion and farmers with less than 4 years
ol education,

The F-test, used to test the hypothesis that all regres-
sion coefficients were the same for each of the two levels of
education, ylelded the following:

Fixed Capltals
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F = 0.580 (not significant)
Operating Capitali

F = 3,071 (significant at .05 level)

The above indicates that variations in ihe level of
fixed capital is independent of the farmers' level of
education. The same was not true for the operating capi-
tal functilon since the PF-test shows tnat level i educa-
tion explains significant variation 1in the level of
operating capital.

1) Fixed Capital, Although the overall effect of
education on the fixed capital function was not significant,
a t-test was performed to determine how responsive [ixed
capital was to net farm income (Xl), non-farm income (XZ)'
and credit (Xg).

The test results indicate that fixed capital was more
responsive to net farm income among less educated farmers,
i,e. farmers with less than 4 years of education. The
magnitude of the regression coefficient for net farm income
was much greater amecng less educateua farmers as indicated in
Table 27.

Similar to net tarm income, non-farm income was posi-
tively associated with fixed capital atl botih levels of educa-
tion but only among less educated farmers was the assoclatlon
significant at the .05 level. The magnitude of the regres-
sion coefficient for non-farm income was greater among less

educated farmers (Table 27).
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Imwact of let Farm Income, lon-Tarm Income, and Credit uven
i gvel of IZducation., »small and [lecium -“er
ila of Xiveirac frate, 30 raulo, 1470

Lavel of ducetlion o7 &

Lesz -ducateq ucateq
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‘ariaples (u-; ST e ore yrs., )
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source: Avrendix Table 16,
“sitnificant at L10 level.
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Credit was positively associated with flied capltal at
both levels of education; howszver, a significant relation-
ship between fixeu capital and credit was [ouna only amons
farmers with less than 4 years of educaction., 1hic¢ indi-
cates that, althoush credit is havins a positive lmpact on
the fixed capital structure of all 3-.. percanlal crop farms,
a sivnificant impact is teing verifiea only on farms owned
by less educateu farmers (lable 27).

2) uperating Capital., .et farm lncome wag positively
but not significantiy associated with opersting capltal
among, farmers with more than + yoars of education ( fable
27). A negative and sirnificant relationship at the ,20
level was found between net farm income and operating
capital among less cducatea farmers.

nNon-farm income was positively and signiticantly
associated with overating canital at the .0l level vut
only among 12ss educated farmers. .o sirnificani relation-
ship was founa between this variable and overatin:: capltal
among farmers with more than % years of equcation (lable 27).

Credit had a positive and significant imvact on opera-
ting capital at both levels of eaucation at the 10 level;
however, the magnitude of the resression coefricient was
greater among farmers with nore tnan 4 years of education as
indicated in Table 27. This means that the more educated a
5-i perennial crop farmer is the greater impact credit has on

operating capital.
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L-VL Groun. Three levels of cducation had been
defined for lar¢e and very large farmers; however, due to
the small number of observations fer the L-VL perennial
crop group, only two educational levels were introduced in
the equation in the form of duminy variable.

The F-test used to test the nypothesis that all re-
gression coefficients were tne same for each ol the two

Levels ot eaucation resultea as rollows:

rixed vaplial:
o= 0,533 (not siznlticant)

o Japital:

=]

Uperatin

Fo=1.637 (not siznificant)

The above results indicate that the fixed and operating
capital functions do not change depending ugon the farmeors'
level of education. Ihis indicates that tne overall effect
of education on both forms of capital is not cignificant.

1) Fixed capital. Althougn the overall effect of
education aid not aftect the fixed capital function, a t-
test was applied to find out if the relationship between
fixed capital anu net farm income was independent of the
level of education. ihe result showed no signiiicant
difference in the relationsiip between fixed capital and
net farm income depending upon education. the same result
was also found for non-farm income and credit, It should

also be remembered that, according to Appendix iable 17,
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net farm income (Xl), non-farm income (xz), and credit
(Xq) had no significant impact on fixed capital. ihe
analysis now shows that even if you disaggaregate the sample
accordinz to levels of education, the ilmpact of the tnree
variables on fixed capital is still insignificant (Table
28).

2) Operating Capital., 3similar to the fixed capltal
function, the overall effect of eaucation on operating
capital was also non-significant,

The t-test analysis for net Tarn income indicates that
a positive and significant relationsnhip exlsts between
this variable and operating capltal but only among less
educated farmers (Table 24).

won-farm lncome was negatively and sisnificantly
associated with operating capital only amons less educated
farmers. No significant association was found "etween
this variable and operating capital among euucated farmers
(Table 238),

Credit was positively and siznificantly assoclated with
operating capital at both levels of education but the
magnitude of the regression coefficient was consideravly
greater among farmers with less than 4 years of education

(Table 28).
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SULITARY
With respect to the second objective of this study,

the following central nypothesics was tested: fixed and
operating capital are each a function of net farm inconme,
non-farm incore, amount of land used, credit, labor, level
of commercialization, and a~e of farmer. Level of educa-
tion also entered tne function in the form of .dumny
variables and were introduced to both the constant term
and to the independent variables so the impact of ulffercnt
levels of education on the inaependent factors for either
fixed or operating capital could be determined,

The findings regarding this hypothesls were as follows:

nixed Farms

secause of the very small number of observations for
the small-medium farm size group, mixed farms were analyzed
as one single croup including only the large and very large
farms.

Pixed Capital., It was found that fixed capiltal on

mixed farms could be increased by increasinz net farm income
and credit, !liowever, it is the net farm income tnat nas the
zreatest impact on the fixed capital structure of thcse farms.

Uperating Capital., It was found that lavor was the

factor contributing most to variation in the level of
operating capital. This means that an increase in the amount

of labor utilized on mixed farms would be accompanied by an
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increase in the level of operating capital. <redit was
the second most important factor contriouting to the for-
mation of operating capital. <whe impact of this variable
on operating capital was greater than on rixed capital,
Land and net farm income were also found to have a nosi-
tive impact on the level of operating capltal among mixed
crop farms,

Level of Zducation. Sducation did not have & si niri-

cant impact on the fixed capital function, accordins to the
Y.test; however, it was founa that fixed cajital wac nore
responsive to net farm income and to credit among nli-hly
educated farmers. .on-farm incose was nesatlvely but not
siznificantly associated with fixed capltal amon:: ecaucated
farmers.

dhen education entered the operating capiial functlon
it was found that net farn income was positively ana signi-
ficantly associated with operatins capital among less educated
farmers. wson-farm income was positively and significantly
associaced with operatins capital but only amory; hizhly edu-
cated farmers. Credit had & significant ana positive
association with operating capital at all levels of education

with highly educated farmers more responsive.

Annual Crop Farms

Fixed Capital on 5-. Farmg. iiet farm income was the

most important factor associated with investment in fixed
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capital, <the positive relationsnip between nect income
and fixed capital Zndicates that an increace in ret income
is accompanied by 2n increace in the [low of filxed capital
amon?, these farms. fixed capltal can also be exuectiea to
increasc anons these farms by increacing tlhe amount of
land used in the production procoos and lncreacin: labor,
vhe analysis sugcested that non-farn incon? wlso contri-
butes to the formation of fixed carltial amons s5-.0 farms and
it also indicated that as J-. iaras becoae mcre comerclalized
fixed capital tends to lncrcace.

Uperatin: capital on s-.. ¥arms. wLand znd credit were

the most important factors positively assoclateu with opera-
ting capital. It should be pointed out that credit was
found to have no sicnificant lmpact on fixed canital anon:
these farms, but accordinz to the analysis, 1t does tend

to be a major coniributor o iIncreases in orerating capital,
The analysis has also indicated that by increa.in, the farms'
level of commercialization operatin: capital can also be
expected to increase.

Level of ZIducatlon on s-I. rarns. sducation was an

important factor in explaining variations in Tixed capltal,
Fixed capital amon; educated farusrs was more responsive to
increases in net farm income than among less educatad farmers,
Hon-farm income was vositively and sisnificantly assoclated

with fixed capital only amon; farmers with less than -

years of education. Credit had a positive and significant
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association with variations in both fixed and operating
capital with educated farmers more responsive,

Fixed Capital on L-VL Farms. Oredlt was the most signi-

ficant factor asscciated with variation in fixed capltal.
This is an exvected result since, according to tne descrip-
tive analysis in Chapter v, large and very lar-e annual
crop farmers were found to b2 tae sreatest ucers of creult,
Ihe fTarmers' age was the second nost significant ractor
positively assoclated with fixea carital which means that
older farmers tend to have higher levels of capital invest-
ment.

yperating cvapital on L-VL rarms. Credit was the most

important variable found to be positively and significantly
associated with operating capital. rIhis 1ls again consistent
with previous findings in cShanter V whicn indicated tnat
L-VL annual crop farms were the <reatest users of credlt.
Mon-farm income was the second most important varlable
associated with the dependent variable but the relation-
shin was negative meaning that non-farm income does not
contribute to operating capital among L-Vu annual crop
farms. Additional significantly associated variables, in
order of ilmportance, were land, net farm income, ana level

of commercialization.

vevel of Education on L-VL Farms. =zducatinn was an

important factor associated with variations in both fixed
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and operatingz capital. et rarm income was positivaly and
sirnificantly assoclated with Iixed capital only zmuony
ifarmecs with more thnan 7 but less than o yearu of education,
l1.e. modeorately =Raucated faraers, ..on-rars income was
positively associatad with fixed canital only a.con. moderately
ecgucated farmers.  <Jredit haa a positive wnu sionitficant
assoclation with [lxea caplital but only amony farmer: witin

more than 4 years of 2ducation, et tarm income haa 2 posi-

[

tive and girnificant relationshly witn operatin. cnonltal out
only arsonz niznly ewucated larcer:. .on-fars incomo was
nezatively associated with ooerating capital at all three
levels of education out the relationshlp was sl, niflcant

only amon;: farmer:z witih more than 4 years ol euucation.
nilicantly ascoclateod wltih ovara-

Credit was positively anua si7

tin- capital at all threes Llovels of educationn but the re.-

ponsiveness o7 operating capltal to creait was preater among

less educated farmers.

Perennial Crop Farns

Fixed Canital on 3-. farms. ~on-rarm income was the

factor accounting tor .nmost of tne variation in fixed capital.
This result strongly indicates that non-fara income may
constitute a major source ot revenuc for the formation of

fixed capital among 3-I perennial crop farms. Land was the
second most siznificant variable associated with rlxea capl-

tal indicating that if more land is used ror production the
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3-ii perennial crop farms also tend to have more capital
available., et farm income ranked third in importance inal-
cating that it does not have such a ZIreat inlluence on the
formation of fixed capital as non-farm income does. Level
of commercialization was also significant at a lesser level
ol significance.

Operating Capital on 5-.0 Farms, Credit was the most

sirnificant factor vositively assocliatea with oncrating
capital. [t siiould bz volnted vut at this point that
credit had no significant imvact on the rixcu capltal
structure of either S-.. verennial or annual crop rarins.
uther significantly associatea varlables, in orcaer of
importance, were: labor, non-farm income, ggc ol farmer,
and net farm income,

vevel of .sducation on s-i Farms., sducation did not

have a si_nificant impact on the r'ixed capital function,
accordin: to the F-test; however, it was found that fixeu
capital was more responsive to net farm ilncome amonyg farmers
witn less than 4 years of education, [on-farmm income was
sirnificantly and positively associated with fixed capiial
only among farmers with less than % years of educatlon.

Credit was positively associated with fixed capital at both
levels of education; however, only among less ecducated farmers
was the relationship si:nificant. Ihis indicates that the
depree of responsiveness of fixed capital to credit is

greater amony, tfarmers with less than 4§ years of education,
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With respect to operating capltal, eaucatlion was an
important factor for explainin; variations in this variavle
which was siznificantly and nepatively assoclated with net
farm income amons less educated farmers. Hon-farm income,
on. the other hand, was positively ang si-niiicantly associ-
ated with operating capital out only zmons Leos 2aicated
rfarmers. Credit hau the most cigpnificant aszociation with

operating canital amons educated farmers, it.e. farmners

I
ry 15

ducatio:.

w

-

with more than Jear3 0

Pixed capital on L-VL Farms., 1t was found that lanu used

was the nost =ignificant factor accounting tfor lncreases 1n
fixed capital. Ilet farm income and credit daid not account
for significant variation in rixed capital, sarse ana very
large perennial crop farms had tne hi~hest lz2vel of non-
farm income accordinz to the rindin_ s of the descriptive
analysis in Chapter V but, surprisinsly, this variavle dia
not have a sigpificant ilmpact on tne fixcu capital siruc-
ture of these farms, (nls can be oxplained by tihe fact that
the very high mean value ror non-far: income anon:, L-YL
perennial crop f{arms miziht have been aue to only a few L-VL

farms having very high levels of non-farm 1lncome,

Operating Capital on L-VL Farams. Land and credit

accounted Tor most ol the variation in operating capital
among these farms, Land was also the variable contributing
most for the formation of fixed capiial. Thls tends to

indicate that capitalization among L-VL perennial crop farms



is closely associated with <.un size or tne tanu nolaing, un
e ouner nana, capltalization on L-VuL Lilxeu ani annual crop
farms was not found to be closely ascsociated with the amount
of land used in the production srocess.

Level of _saucatiorn un L-¥i “arins. ‘Yhe functions for

fixed and operatings capital Jdid not vary whern euucation
entered the eguation; thersicore, 1t can be concludza that
education hac no eifect on either fixed or operating capil-
tal formation on trne L-ViL cerennicl crop farms., et Farn
income, non-f{armn income, and credit wnhen analyzed accorain;
to level of ecducatlon also showed no cizniflicant ilapact on
fixed canital.

Wwith resvect to operatins capital, a vozitive and signi-
ficant relationship was founu between thls variuavle and net
farm income out only amon;, farmers witnh less than & years of
education., .on-farm income was negatively ana significantly
associated with operating capital but only amon. farmers with
less than 4 years oi education., <Credit was positively and
significantly assoclated with opzratini cavnital at both
levels of educatlon but, according to the masnitude of the
resressior coefticient, operating capltal appeared to be
more responsive to credit amons; less educated Tarmers.

Table 29 cives a swaary of significant variables
associated with fixed and operating cavital according to farm
type-size stratification., 'he Pable also snows the impact of

education as a shift factor according to type of capital.
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Stratifiz-~tion.

Summar 7 of Significant Varlables Associated with Fixed or Operating Caplital According t

4lso, Impact of Education as a Shift Factor, Dirs of Ribuir Préto, S

Farm Tyre-fize

1970.

three factors

Farm Tvpe of Capital capital”
Size-Type Fized Uperating Cperating
(Significant variables - in descending order of Importanco)
Mixed net farnm income labor net farm incoeme (+) or (+)
(L-Vi.) credit crodit credit (+) ror-farm income (+)
land net farm incoxme (-
net farm income
agc*
annual crop net farm income land ret farm incorme (+) credit (+)
(5= iand credit credit (+) net farm incenme (—)**
lator non-farm income (=)
ron-farm incor.e 1
ceamercialization |
W
Aannual crep credit credit net farm {ncome (+) net farm inceme (+) wn
(1.-VL) age non-!drm incumc** credit (+) credit (=) !
non-tarm income (+) noun-farn income (+)**
farm income
ereialication
ferennial crop aon-farn inconme credit credit (=) credit (+)
Lt Tand Tat ) non-{arm inceme

aber non-farm income (-
(

net farm inceme net farm inceme

Petutiial crop land land
e
[N

net farn inceme

credit (=)
ner farn inceme
ron=-farm {nc

in () indicate impast of education:
tor more wducated group
o less cducated group
vl asvosiated with the dependent variable.

(+) more import.

yertant

Wi Terat
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CONCLUSTIONS, rOLICY 1irLICATIONS, ANu Fuldrs
RESEZARCH

Phe primary objectives of this study were: 1) to
deseribe the saanle Farms anua identify major factors tnat
may be related to diftierences in levels of capital invest-
ment; 2) to determine how these szlzcted factorc are associ-
ated with variations in fixea and ovorating capital by farm
size and tyoc in the area; and 3) to arrivae atl recoamenda-
tions for nolicies which misht be better sulted for cach
size-type of farmin; and ths overall arricultural produc.ion
of the repion under investi:ation.

SUNCLUSIURS

From the findings of the descrintive analysls in
Chapter V, it is apparent that ferms specializing in verennial
crons (i.e. coffec and sugarcane) are ottaining hi’her pro-
fits relative to rarms suvecializineg in annual crops (l.e.
corn, cotton, rice, or soyb=ans) or alxed Tarmin: (il.e.
natural nasture and crop-fed livestocr). Jhe perennial crop
farms also had higher capital and labor intensity ratlos
indicating that they were more intensive users of land and
capital compared to the other farm tyves. i'avorable
agricultural policies were consldered to be one of the major
reasons why verennial crop farms werc the most intensely

operated Tarms in the resion. Colfee producini farms have

~-130-
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benefited fror. policles such az minimum wrices and hizhly
cubsidized and long; term credit for new plantinss., Jusar-
cane producing {arns have beaefitaed frow minlmusm prices,
production yuota allotments, ana cubzidizea credit for farm
consolidatiocn.

The low capital and lavor intensity ratios found among
nixed farms were consistent wltn the nature of this farnm
type. i‘ixed farmz were definzd in thic stuay es the agire-
zation of natural pasture anl cropn-fed llvestock Jarms.
soth of these tywes of raras rely largely on witensive anounts
of masiure with little enmrhasls on crons. vwviow:ly, the
need for cavital and labor inputs on thzge lamas cannot be
as dramatic as in th2 case o: crop larns.

Another major finding of the descriptive analysls was
that credit has been conccntrated on lurier crop farmg,
especially the annual crop farms. Juls was interpreted as
a logical result of policies whilch stressed mechanization
and use of other purchased invuts on annual crop farms.

Based on the above major findings, the hyvothesis that
there are significant differ-nces amon: the farms ztadied
with respect to levels of input usages and lnput productivities
across farm types and farm sizes was accebtled. the ifierences
were largely explained by the nature of the farm types, by
the size of the land holdins, and by the impact of various

policies in the region,
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iMultiple regression was used to determine how selected
variables were associated with varliations in fixed and
operating capital. The specific conclusions drawn from this

analysis were as follous:

Liirxed Farms

I'et farm income and credit were the factors explaining
most of the variation in the level of fixed and orerating
capital of these farms., “he results tend to indicate that as
these farms increase their net farm receipts, increased in-
vestment in both forms of capital may occur. The analysis
concerning credit showed that both fixed and operating capi-
tal are significantly related with the amount of borrowed
funds used by these farms., It can be concluded that internal
and external infusion of funds are affecting the capital
formation process of mixed farms, Increases in two other
factors of production, i.e, land and labor, were simnifi-
cantly associated with the amount of operating capital used
on mixea farms but not with the flow of fixed capital such

as buildings, machinery, and livestock.

Annual Crop Farms

The small and medium sized annual cror farms vere the
first ones to be analyzed within the annual crop farm group.
The results indicated that net farm income was a major factor
associated with increases in the fixed capital structure of

these farms. Credit, on the other hand, showed no associztion
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wit!: investnments in fixed canital itens amon: tnese rarms
but it did appear to pe rclatee with the level of operatin
capital. :his tende to indicats that most oi tho burrovcu
funde used by the small and medluin annual crop rarnas tond
to affect primarily ihelr leval of operating capltal. .he
amount of land uscd in the farsing overailon was related

to both forms of casital althous i it anpearca to have a

closer assocliation with tne level of onerating

< )

caplital,
fherefore, it ls apparent that 17 small and wmediu sizcd
annual croy farns increase thelr land nolalngs a need for
morec owverating capltal may occur.

tmon~ larze and very large annual crop farns, credit
waz tne principal factor ascociated with both fixed anu
operating cagital., [iis resulti lc consistent witn the
Tindings of the descrivtive anulysls where it was found
that the larse and very lar e annual 2rop farms were the
sreatest users of crealt.,  rowo this it can be concluded that
considerable investment in mochanizatlon has occurred amon(
these Tarms. Anotlier losical concluslon ig that the ilmpact
of credit on tiie cavital roreation process of tie resion 1is

Zz¢ i1 anhual

[N

more dramatic on larcer far.s wiich cuecial
crops, i.e. corn, cotton, rice, or soybeans., Lt should
be noted *that the xind of mechanical technology which has
been develored in the region relies considerably on large

cquipment. Gbviously, investment 1 large cquigzment regulres
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large sums of noney. Lacking inputs which could be more
suited to small and medium sized farming operation may nelp
to explain why credit dia not appear to be significantly
related with the fixed capital structure of small and medium

sized crop farms.

Terennial Crov sarms

Similar to what was found among small and mzdluwa sized
annual crop rarms, credit had no significant relationship
with the fixed capital structure of the small anc medium
perennial crop farans., ..08T of the crcalt used on tnese
farms appearcd to be related only with the cperating canital
used. wson-Tlarm income was tie principal factocr assoclated
with fixed capital among these farnms which tends 1o indi-
cate tnat farmers with higher off-farm earnings tend to
invest mov2 in fixed capital inputs.

Credit was sisnificantly related with only tne level of
operating capital in the larze and very larse percnnial
crop farms. (lowever, the analysis indicated that the major
factor associated with both fixed and operating capiltal was
the amount of land used in the vroduction process. aAs was
pointed out vreviously, policies orienteda to perennial crops
nave included hishly subsidized credit for farm consolida-
tion. Consequently, land may lave become & crucial ractor
among large ana very larye serennial crop farms. :t seems
lo7ical to conclude that perennial crop farmers may be will-

in: to increase thelr land holding in resgonse to existing
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agricultural policies., [his concluslon nelps to explain
why land appears to be such an laportant variable associl-
ated with the level of Tixed and operatin, capital among

lar;;e and very larce nerennlal crop farms.

Level of Zducation

The general conclusions concerning ceducation arc as
follows:

1. Investments in fixed capital on mixzd and annual
crov farms are nore responsive to net farm income amon:
farmers with wore than Four years of educatlon,

2, rixed cavital Ls responcive to non-rar: incone but
only amonZ saall and nzdida. annual ana pereonnial crop farag
owned by farmerz witn less than Iour ye2ars ol caucation,

3. Jith respect to fiuea capital inputs, the contri-
bution of creuit to cadital jormation of mixcd and annual
cropn iarms 1s congluerably [reater aon; Tarners with nore
than four yoafs of cuucation; taneraelore, Lt can be concluaed
that the iapact of credlt on the rrouuctive canracity of
these Taras Lo Sreaters ason o laraers witn nigney cuucational
attainent.

I, The impact of crauit on the opera ins canital of
the Tarns studied i: clzairicant at all lavels of cancation

zcest on the small ana aecdlusm trop rarms whnere croalt 1s

o

sisnificant only aaon? cducticd [aruers. She decree of

resvonsiveness of operating caplital to credit on the mixed


http:operatin.lJ
http:fi-*,.2a

~li2-
and small and medium crop farms 1s Zreater amon; more
educated Tarmers. On tire lar.e and very large crop farms
operating capital is wore closely related 1o credit use

anon;” lesc educated rarmers.

(i

the above conclusions lzau to the accevtance ol th
nynothesis tnat the intensity of canital use among the
farms stadled is assoclated with the educational attalnment

of th2 farmer.

bry

POLIZY T rLICATIVLS

The data used in this ctudy were based on the 1959/70
produccion year only. Jhus, the interpratation ol any
statonent or vollcy recoxnendation is conditioned by this
limitation.

'he descriptive analysis of Jhapter 7/ inulcates that
there exists wisniilcant differences in canital use among
farns accordin: to type and size. rolicy makers in “razil
must talke into aceount the slze ane fype ol Tarming opera-
tion wihen foraulatin:g asricultural policies. Policies which
may be approvriate for larje farms may not »de beneficial

for umall Tarms., soeclflc siratesles for specific

O

types of farmin:, taiin~ into account the farnm size, are
strongly recommended ifor the fiveirdo rréto rezion. It is
aluo important that research be done according to farm silze
and type in order to deteraine the reasons for differcnt
resvonses to changes in agrlcultural policy and how the capi-

tal formation vattern is arfected.



fhe significant relationship between net Tara income
and Ffixed capital (i.z. mnmachinery, bulldings, .wod Livestocik)

amons mixed, small, and aediwn crop Cfaras roint o tie neod

s

nolicics which will beneilt

of institutin~ »roduct price
the level of fara incouo of these farms Lf sabscantial
increases in thneir nroauctive caracliy are o occur, Jhe
creater the difference in the sariior's net lnconse the
sreater tne rotential for fariu o &LI0ry Lew tecanology
througsh the acquisition of yicla iacreasin lavuts,

-+

the analysis iaaicates thai credit aupears to ve helping

the lorsze and vary large minzsd as well az tne lar e ana very
larie annual crow» favaers to Lavrove thelr [ixed capital
structure. Income Trom ofi-farn wori sc2ms Lo be contrl-

butine to the lmprovement of small and mediun {arms' pro-
ductive cavacity but credit doss not appuar to oo onaving a
major impact on Thie nrocess of carital rormatlon amonr tnese
farns. vVarious changesz in oolicy could cauus credlt use to
increase amon- thess rarms Lhlo nelping thon to leep pace

witil the rate of growth of larrer iarus.

0 rreto

e

Azricultural rowth 13 pccurring in the sibelr
UIRA; however, the zkewed lanu distribution vattern of tiae
re;ion, the massive allocation of credit to larger crop
farms, and the impact of policies in the asriculwural pro-
duction process oI the refjion are nostly venefiting the
larver farme., Ihils situatlon may be contrivuting: to 2

selective process or asricultural jrowth thus Jenerating a
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need for readjustuent of ajricultural policies 350 income
distribution amony farms can follow a more equitable pattern.

sased on the results concernin: cducatlon 1t appears
that investment 1n new tecimolo sy tarougil internal or eX-
ternal rtunds may bo ausociateq with the sducational level
cf the farmner. [nvestment in caucation thus nay alter tne
agro-ccononic onvironment by nelving farmers to metter
iGentify profitavle ipvestmeont opnortunities. ihis indi-
cates a possibility of instituting prograuns TO imnrove the
1ovel of education of rarmerc wio are most lixely to invest
in new asricultural Inputs. =¥ 30 doing it is likely that
technolo;ical chanic, cspecially anmonl cmall and sealunm
farmers, and the productivity -rowth of liveirdo ireto’s

acriculture will oe ~arhaced,

D J ) 2 .
ISR SRS NS/ T U SV N

[

Stuaics witn dawa for oo nuonr ot years (tlag 32or

el
>

€3]

data) should be carrica out i1 order to more tnoroushly

examine tue variaoles aczociated with fixed and operatin:

B!
caplital.

It is also susrested tnat ~+uaios concentrating on the

-

sunply and demand for capital ve undertaxen, 4 supnly-doemand

)

canital analysis Tor specl

iec factor inputs would we apPPro-
priate to determine the major factors which incluence the
faraer's investment decisione,

As nointed out 1n the roview of literature, several

analyses ol resource productivity in :razil have shown thax
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varioug fara zrouws have low

nr

capital inputs, Whdo eoent

cducational attalnseat oF

with tho aollity to accoe

ability Lo talc advantare of

nar;inel nroductlviy

analoic

Tars not only accoridin’ 1o

.

+ion but also accoraln Lo ol

farvers, wnloc would allow ror

SIMONT WOTC HOMOIENCOUL Tr0rid,

nmanagerial ability of lfarmers.

oo encous Jarn Crouns vouldd

deterninants of hirsh or low nia

various xindc of cawvizal 1inv

()

to oxist Cor studico wi

oy

faruer's decislonzs to dere

that cducation

[49]

ave. whoving

farner's level of inveotlunont

the managerial ability of

variable to be taken into

on the irvestment vrofitapll:t

A Tinal sucszestion wnlcen
D

this study is that ore reo

nodiun farmore should be doaa.

mar:sinal produc

soudy
ot ocnottal
L oe

al foraation, _nnrai

.
L0

a2l

roinal rate

corie

acael

5 Lens

carcii

tivity for

snovn that the

Az

Jarner say Lo oascocilated
chan: . es a3 well as

o

izl or exiornal courcern

v, it o osuroested that
he conducted Wy stratifyln:

nnd entersrios soeciallza-

A

caucntional level ol i

Cietion duncilon anal,sls

whichn taze into account tno

Stuulns conceantratlng on

0 luentily the mojor

of roiurn tTo

seon b3, AN Lhcrocsin noed
tich attomnt to explain tho

warrtion ase anel ves to
o assocloten with the
sads to the concluzion that

important

mt in conzontrating

oquesztion,

-

Srom the Tindings ol

orisntoa toward small and

A Lroper reslarcn projran
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oriented toward smaller farmers s2ens to be the vre-

requisite ii prograns and/or subsidies are to be introduced

with the intention of irncreasing suall farm produc tion and

facilitating capital Tormation on thesce farns.
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App. Table 2

Simple Correlation Coefficients Between Pairs of Independent
Variables Used to Estimate Fixed and Operating Capital,
Large and Very Large lxed Farms, DIRA of
Ribeirdo Préto, $do Paulo, 1970

Variables X7 K¢ X5 Ly, XB X2
Xl 1o -.09 ~-.13 -.03 27 « 35
X2 04 .06 -.09 .05 « 35
X3 .21 .18 .04 .09
Xy, .13 A48 .12
X5 .05 -,08
Xg .04

App. Table 3

Elasticity Coefficients of Factors Affecting Fixed and
Operating Capital on Large and Very Large Mixed
Farms, DIRA of Ribeirao Préto, 3ao Paulo, 1970

Models Elasticity Coefficlientis
Xl X2 X3 X4 X5 £y X7
Fixed Capital .51 .07 O .22 77 12 -.13

Operating Capital .07 .01 .22 21 =48 . 58 . 30
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App. Table 6

Simple Correlation Coefficlents Between Pairs of Independent
Variables Used to Estimale Fixed and Operating Capltal
on Small and Medium Annual Crop Farms, UIRA of
Ribeirdo Préto, S3o Paulo, 1970

Variables X? Xé X5 Au X3 X2
Xl .10 .20 .06 A2 .26 .02
X2 -.15 -,02 -,01 .01 2U
X3 .l? .5.]. "IOJ. 056
Xu' .l9 .50 -.Zd
-.06 -.01
X5 o)
Xé 22

App. Table 7

Elasticitly Coefficients of Factors Affecting Fixed and
Operating Capital on Small and Medium Annual Croup
Farms, LIRA of Ribeirfo Préto, Sao Paulo, 1970

Models Elasticity Coefficients
X, i, Ky X, Xgo Xg o X
Fixed Capital $ 27 Lu . 56 .06 34 40 .53

Operating Capital -.07 Ok .96 .20 .13 13 .32
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App. Table 14

Simple Correlation Coefficlents Between Pairs of Independent
variables Used to Estimate Fixed and Operating Capital,

Small and Medium Pgrennigl Crop Farms, DIRA of
Ribeirao Préto, Sao Paulo, 1970

Variables X? X¢ X5 X, X3 X5
Xy -.17 « 59 .09 .16 « 35 -39
X2 12 -,10 -.16 v 31 .06
x3 .25 49 -,08 .39
Xu .12 .40 —.L"O
-, 0L -.0
x5 0 3
X .20

App. Table 15

Elasticity Coefficients of Factors Affecting Fixed and

Operating Capital on Small and Medium Perennial
Crop Farms, DIRA of Ribeirao
Preto, Sao Paulo, 1970

Models £lasticity Coefficients

X, X, Xy Xy o Xg X X
Fixed Capital .29 .27 .89 .11 -. 24 -.09 1.06
Operating Capital L4 L6 21 .32 -.70 .50 .71
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App. Table 18

Simple Correlation Coefficlents Between Pairs of Independent
Variables Used to Estimate Fixed and Operating Capital,
Large and Very Large Perennlal Crop Farms, DIRA
of Kibeirao Préto, Sao Paulo, 1970

Variables X7 £ AS X4 AB Xy
xl .27 -57 "132 .22 0(35 -53
XZ "Ol -53 --20 020 .32
Xy J1b .80 -.16 .37
) - 1
KL" .08 cL‘l’l L] 4'9
X -.07 -.13

5 {
x(’) .OL"

App. Table 19

Elasticity Coefficients of Factors Affecting Fixed and
Operating Capital on Large and Very large Perennial
Crop Farms, DIRA of Ribeirdo Preéto,
sao Paulo, 1970

lodels Elacticity Coefficlents
Xy A2 A3 £, AS X, X7
Fixed Capital .08 03 .77 ~-.05 -.,28 -.21 -20,lo

Operating Capital 04 -,03 .58 A3 -39 14 -, 22
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