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CHAPTER I
INDEATUICTION

A. Purnoge ni the Study

Rconomict=s have no ¢ifficulty in the identification
of develowed crnuntries, nor <o thev disaeree on the
characteristics of a less develoned country. rowever,
the combination of factors necessary for the transformation
of a country {rcm a low level of develoomert tn 2 high
level is still not understood very well.

Amone 21l the factors of rroduction, and conseaquently

of development, capital is conzidered by many to e the

most importan*. Althoush *he importance of capital can not

(9]

be disputed, %! exact definition and the specific commo-
nents of capital ar. not c.early understood. The tradi-
tional texthook definition identifies canital ag, "~ good

or knowledee which can be reused in the productior process.”
Thus defined, capital can be concidered as the lasting
factors of production. This would tend to indicaZe that

an evaluation of capital must he stronsly correlated with

an evaluation of the prodic*tive vrocess.



The difficulty encounterecd in the study of capital

is not the identification of capital, once accumulated,

n

nor the identificztion of the lack of capital, but the
identification of the factors which account for the
formation of capital,

Agricultural production is basic to the progress of
both developed and less developed countries. 1In most less
developed countries it is relatively more imvortant because
it often constitutes the greatest share of the productive
capacity of the country. The role of agriculture and the
need for its analysis is being stressed with increasing
urgency. The lack of research at the farm level in less
developed countries has prevented the understanding and
analysis necessary to arrive at relevant macroeconomic
policies pertaining to the dovetailing of the agricultural
sector into the total economic development process. It is
hoped that this study will be one more small step in the
direction of tying the agricultural sector into the total

economic picture of Frazil.

3. The Capital Formation Process
Capital formation is the recidue of the production
process. FEach successful production period should «nd by
contributing to the argerepate reusable factors which are

basic to the production process.



o

1. The Trchors of fOani

al Accwiulation

1)

be conzidared within

Ny 4 Tarent nrocecoes mast
A =ingle nericd of econenic netivity resuliin- in oulnut,
income. an? lnvestnen®t roneration,  Althoush they are
mutually interrelated in such 2 way that incone can be
considered a function of outrut and investmer s 2 function
of income, there are some marticular factors acocountnble

~

for the generation of incone indevendently o ou<nut, anad
for the reneration of invec.nent indenendertly of inconce,
The indenendent income generatines factors are: conditions
of factor vrices, marketins conditions, the *axines zysten,

and output nricing volicies., e indemnendent investuent®

generating factors are: consunnition natierns. interect
rate structure, and credit conditions. All of <hese

factors, together with the production fzetorsz, seneratie
capital =ztock 2t the end of each neriod, which ic 2dded *o

the existing canital cstoc%, Thic additive nroc iz what

D

on
is called canital formation. Thug canital formation can
be considered as a function of the three basic reneratin~g

nts.

D

processes: output (oroduction), incomc, and investn

The stock of capital accumulated in any one neriod

o]

will be the main factor exnlainines the efficiency of the
three cconomic nrocesses in the next veriod of time,

Part of thig stoer is converted inte canital flow 1in the



Ttorm of production investments for the following vperiod.

Thue the development process *takes the form of o group of

L=

e -~

interrelationcships as schematically pictured ir Yjieure 1

2. The Relationshiv of Zarital Yormation and firovth

1

Jor o leszc develevped eromomy to eccane frorm the

3

catches of under-develooment *he capisa’ zccumula‘ed in
one vnroduction neriod should contrihute *o “he oxnanslion

of the produc*tion vnrocese durins each onsuine teriod

[Vn%

an increasines ra*e. Then after accumulatins an adequate

base of canitil *tha economyv woulsl achiove +he so~-called

£

“take of T otare of develomment. Tevond this sha~a

?

ecoromic srowkh would bhe relztively cacy

I7 ervital formation iz thousht of as +the annan’ty

to produce eazds and services *then it in essence renpranent

@]

economic growth. As .apital is sccumulated throurhou® eack

production neriod i+ determines “he srowth wvatiorr of

country, or cector. The rroducticn of each succeedine
period demends upon the hase amount of carital ~ccumulated

plus the amount added a2t the end of the last veriod,

Underdeveloned courtries can he catersorirned a- havine

. ~
e 3

capital formation cccur with congtant rar-—inal returnzs.

L LAl

The individual comvonents of thece econoiiecs car ne visu-

alized as rrowines upward in the farm of individual but
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Flgure 1. The T teractirn of Cu%put, Income, Investment

and the Production trocess in Can’tal Formation



interconnectaed cylindere [(Fizyre 2).  "™eir economies are
stamnant 1nd develoomert acon only bhe accomplished with
gome outside limetus,

Onee an econamy has Toon siarted alons the read 1o
development 1+ freguently “inds itce)f wiith recources
which arc not “ully utilizel. “hese countrinz ranlize
increasinr margsinal returns with eacr succescive nroacduction
neriod heings sreater than ihe “reviouzs. Diagrammatically
this can b vrecsented 23 2 come with The neint end
representing earlier vroduc~ion weriods (Fisure 7).

Tha final star

)

o develooment, 28 rarnrasenited hv

L

capital formation, is tha®t of “he develoned counirie

l"’l

Decreasing resurns to scale a2re »eing realized in the
nroduction nmrocegs of theee courntries. This canita
formation can he vicualined as tovine the Torm of ar
inverted cone, or pyranid ‘sece Figure 2.

This surecects that canital can »e used as the Divo*al
tool for measurines the economic rerformancs and =*ta2re of a

-

country in the development »rernecze., Disadjustments and
disturbances i one or 211 af
result in a discourarsing low
This scarcity of canital alzo causes lcw levels of

production. the stasmation »F income, an< the absence

of investmen*. Thus capri*al becomes the noin®t of denarfure



Figure 2.
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Diagramati~ Presentaticn of the Tnzeraction nf
Outout, Income, Tnvestmont, ani khae Ppoduction
Procens toward Canital “rrmation in Underievel-

oped Tountries showinag «ne Growth Patbters
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Flgure

Pull Jtilization of Rescurces

Developed CTountries

Developing Countries

The Growkh Pattern for Output, Tncome,
Investment, the Production Process and/or
Capital Formation for Different Stages

of Economic Develorment
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t1r A T E
CEAPE2 1T

o N VAL a I Yol R L NE of
BACTEROUND

A. The Area Sfudied
The datr analyzed in thi¢ stuly are only -~ vrt of
a lar~se body of dnta beins -~onerated under o hrond Sand
Formation =n! TechnologicA’ cCrance nroicct iy “rawil. 2o
have becen 2ollooted in =zhe Tinfes of Pio ™y v 7w,
Santa Catari-n. Tinag ‘iernic =n’ Sao Taulo.

Of courase, 1t wonld he wvery difficult o “clnde
farne from 227 of theee Tintec into one Te oot iiye
sample. deed a gtate the z3i7e of Too Tanlo bhove annny
heteroreneonu~ aspects in 1Tc 2aricultural —oofo o
this reason. this study will connerntrate on ane comupsy -
tively honmcosianis resion in the northeazoora nory of the

State. "he verion is ltnown as Tthe DIRA (Divi v

\ -

ol

Interral Yowinand Agricola of Tinairoan Treis

1. ‘teographic location

Frarzil i= the larzeat country in South fnt lea ard
the Ti€8h in tho world in Lnnd aren, T ot e
from the temrerate zone nf the southern hemizrhere ta the
tropical zone of the egquasor (lanp 1), Withir these bhound-

aries renide nore than 80 w17 ion veovls.
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20
data were develoned and analyzed by tyve-of-farming regio:s.
Ten different n2rricultural rerions were defined accordins
to the princiral fretors determining capital formation.
Tostlebs alzo formulated a zeriec of prospective trends
of the formation anl finanecing of farm canital.

The most imvortant Tindince of this study were:

1) The ero.. ..ricultural output oi the
country rose abcut 400 rvercent in 80 yvears. In
this process canital aad lavor played very difterecnt
rolec., Whille the lahor force at ths end o the
period was about the cane as in 1870, the value of
physical cauital (land included) increased about
three times.

2) 0f the toial increase in acricultiural
capital, 745 percent wac accountable *o land,

15 percent to buildines, 4 percent to implements
and machinery, 10 percent *to livestock, and about
6 percent to cromr inventories.

1) The bulk of financial needs was net
mainly out of precss farm income, 90 percent during
the decade of 1940-40,

Other studies on farm capital in other develoved
countries are more gene.al. Andrew W. Ashby reports that

the most relevant trends of British agriculture from


http:tyne-of-farm.ng

1930 to 1954 werce: 2 decrease n the pronortion of tenant-
manarsed Tarms, an increasc in the chare of canital invested
by tenants, and an increase in the share of machinery and

.

implements in the commozition of form canpital,

The mechnnismes of cnruitnl cupplien o acriculture
in Denmar¥% since the eicshtcenth century have beer chudied
by Skovsaard. The arsrarian reforn impleonented at the end
of that century is renorted nnd its consenuences in the

present affluvent situatlion of the Danich a-ricu’iture

fiarocca shates that: "The income of Ttnlisan Aacri-
culture is insufiiclent to suvnnly nore than 2 very onall

o W10 e
part of its capital needs.” e historic, socialosical,

and leral factors of this situation are analyzed.

Legs Neveloved Countries, The baclc regeanrch

.

in this section ic the imnregsive work of Tara

e . . . i
Shuzla on Tndian farr canitnl Tormation. ihe

3 . ) . .
Andrev V. Ashby, "Canital “ormation and Uge in
United iingdon Asriculture", :nternational Journsl of
Agrarian Affairs, July, 1977, »u. D77-277,

Q 3

‘1, Scoveaard, "Capital Pormntion and lge in Danish
Agriculture”, Interwational Journal of srrarian AifﬁL;
July, 1957, op., 209-227.

10., .. . . X
/. Ciarocca, "Capital and Credit in Arriculture:
Italy (I)", International Journal of agrarian Affairs,
Yol. 2, Mo. I, Tanuary, 1970, v, 209-"17.

11

Shukla, on.cit.
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criterins of rational consistency will serve the mwractical
vurpose ol identifying any rood as cavpital: 1) trans-
Terabllity from stock %o assets, 2} transferability in
wime, and 3) nroductivenens.
Then Shukla digcusszed whether the masnitude of
capital tc be measured chovll hHe the stock or the Tlow
b 7

of goodgs, whather the units of measure should »efer to

she east of producins canital or to the cortriroiinn

<

of carital <o outnut, how within two woints oY tirve
comparable reacurnsz can be ~erformed, and how lenrecin-
tion ¢of capital woods can be eghtimated.

She hyootnesized th2at shifts in suprly would
depend on ~hanees of eoltner income or techneclory: and

ral

shif+te in demend woull dopen? on the supply of lator
and/or cxpectariong re~arding the Juture.,  Anosher hy-
pothesis was related to capital formation in leas devel-
oped agricultural sectors, nvitval gshould “eer raco
with labor, due to shifts in the ocoavipe functio:, and
the uncertainties resardins the Tuture should e
reflected by 2 chanse in the composition of aussets

from less durable roods (i.e., fertilizer) ito more

durable ~oods (i.e., land).


http:re-.ard.in

2l

Shukla concluded:

The stock of canital in aericulturc in
Tndia, hog tended to ~row over the forty yonr
period under study, The accunulation of cnnlitsl
haz, however, nct heer nt an even dace nor ot
a fairly hich rate To enable the cericulturnl
outrut to prow =icocnl Ticantly, Thf‘(T!0r011 Srowhh
of ctock of capital ic varely cnourn 1o
with the I'i.»l)l(; tide ol labor sapdly. 'P}:e roto
of canital accunulation has Fluciunted, 11 warild
SEeemn, 771 resnonse ke cha Tjﬂ““ in the Toturn Lo

capital, belnx very low durin<d the nerviod oF
rigzid Lmntrol on crices, production nnd Jdistri-
bution of output and somewhat lar~er durin- the
period when technolory =seens to recpond to irceri-
tives, technological chanrez, and income levele,
Low income levels by themselves would net exnlain
fully the low levels of invegtmente.

n the context of underdevelovad economy
such as that of India, vrobably <he acounmulation
of capital geems to ~et the major incertive ‘romw
the increase in lahour supunly. Tor thin, 2
relationshiv of low cubstitution or Oomblenon»
tarity between cavnitnl and labour secns to be
recponsible.,  This wovld happen when the techrique
of production rennins oore or lecs unonangel,

e can also conclude that, dve to o lnox
of major technolozical chanre, the traditionsl
forms of capital have doninated. irri-nvion,

a najor land substitute, lLazg, however, helood
in relieving the prescure of labour zand 1and,
and land itsel! has increaced to come extond,
The new forme of carital asgsets hove tended to
increase at 2 _rather ranid rate orly durire the
last deocade,

—
0N

Ragnar Purkse discusees some theoretical problens

involved in the cavnital formation theory o7 less develomned

128hukla, op.cit., »n. 232-233.
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Pas
countries at the arsresatce levol.l’ Hee defTends the balanced
srowth approzchy in fact, he set the sture for the studies
by W, A, Lewic and “the followers of the mchool of Jdunlictic
economy, which stressec ithe need for +he damestin uild-
in7 un of canital.

satan ‘osenbers thinze the central veint o7 analysis
in a theory of economic develorment ig o woadarctand why

the market ztructure of underdeveloraed courtries i2i’ls to
] n PN . . ]/.‘
Induce a convenien® level of rrivra<n invorTnent s, o Thus,

he is supvortins one of ‘urkse's ‘deas in the context of
balanced growth. For him ceconomists have Iocused on the
vrong igsues when studyine cavital formation in lear
developed countries.

Richard W. Heoley contends that currert agrrerate
level estimation procedurez in the deternination of capital

built up in less develoved countries are inaczcurate and
10

often downward haiged,.

13Ragn1r Nurksec, Iroblems of Capital kormation in
Underdeveloped Countries and Patterns of Trade

Uevelonmplf, Yor's: oxford hiverciis Treo,
14, :

1

ew

aEan ~o¢onberﬁ, "Capital Formation in inder-
developed Countries”, The fmerican “conomic '
Vol. 50, No. 4, ertemhe;, 1250, pu,. 700-717.
15.,. 3w - , -
“Richard . Hooley, "The ie 1surnmont of «': 1tal
Formation in Underdeveloved Countrios', “he Rev view of
Economics and Statistics, av, 1947, »r, 199-7037 7
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The mzjor conclusicns o the study were: 2) land value
revrasented 90 percent of the cavital bhase of all farmea,
b) the averare value of %oolc aned equitaent nor unit of

- o

land was /.00 asg opposed o0 57,00 for “arins in Trydern,
MY, in 1947, althoush the averare value of canital ner
unit of land was the same as on aw York f{arms (Aol
c) the marginal propencity to savse roge with “he Tarm size
d) land “enure security was immortan® in axnlainine
credit use, e) the supply cf canital vas ztronrer than the
demand for it, and f) money that could be ~vailable for
savings investient was hoarded.

Using 1963 farm records, ¥sing-Yin Zhen researchod
the structure and productivity of farrm canital with =~

. . 19 :

sample of 277 Talwanese farms. The amount =i derraon
of capitalization of the camole was slirFhtly hicher tharn
for the average Taiwanese farm. A production functior
using least squares resression was estimated to neasure
elasticity coefficients of vproduction and marsiral
productivity of input factors.

In relation to farm capital structure, the rolevant

findings of this study were: a) fixed Tarnm assets had a

8Hsing~Yin Chen, "Structure and Productivity of
Capital in the Agriculture of Taiwan and Their Policy
Implications to Agricultural Finance", unpublished Ph.D.
dissertation, Department of Agricultural Economics and
Rural Sociology, The Ohio State University, 1967,



28
greater share in the total farm capital value than
financial assets, b) internal sources of financing
represented 95 vercent of all financial sources of
capital, c) there were low returns on investments in farm
agsets, and 4) caonital irnvestment per farm was low but
capital investment ver uniit of land was more than 172 times
the corresponding fiecure for U.S. farmers. 1In relation
to capital vroductivity., Chen found: a) invesinent in
farm operatine expenses was hichly vroductive but invest-
ment in farm assets was not vroductive ecnousgh to cover
interest costs, b) buildinegs, fixtures, and farm nachinery
were the lecs vroductive farm assets, and c¢) only wages

of hired labor were unproductive operatins~ expenditures,

Brazil. A study in the southernmost states of Brazil,
Santa Catarina and Rio “rande do Sul, in 1965, concen-
trated on an analysis of income, consumption, 2nd in-
vestment patterns on farms of various tyves and sizare;.lQ
Three major conclusions were reached throush this research:

a) there are important differences of income, consumption,

and investment patterns between different types of farmin~;

19Norman Rask,"Analysis of Canital Formation and
Utilization in Less Developed Countries: Terminal Report
for Research Project",unpublished paper, Department of
Agricultural Economics and Rural Socioloesy, The Ohio
State University, 1969.



[ ]

b) as farm size increases the level of farm cach receints
and the level of net farn incone per hectnre decrearcy:
and c) the level of borrowins sc well as *he saving
potential per unit of land remains constant.

The second study cnalyzes ihe resource nroductivity

: 20 .. : . e e

of the same farms. cartin found that: 2 diminlisnin-
average returns to land are evident as size »f “arn

increases; b) land is an important factor of rroduction

O]

for types of farming classified as rance livestock,
mechanized cropn, and dairy production; ¢) land acreape
per unit of labor increased 42 %imes from *he smallest +o
the largest farm; d) crop expenses are the moct universal
capital flow item, followed by livestock expences:

e) labor exvenses appear profitable only on farms above
20 hectares, beyond this size farm surplus family labor
was no longer in evidence; f) machinery expenses did nc
prove to be an explanatory variable for output; and

g) capital stock was an explanatory variable for almost
all types of farming, but it did not show nuch variantion

between types of farming and less between sizes.

2OLarry J. Martin, "Returns to Capital Inputs on
Crop Farms in Southern Brazil", unpublished M.S. thesis,
Department of Agricultaral Economics and Rural Sociology,
The Ohio State University, 1967.

N

<



A third study, by Zernard L. Trven, analyzaed the
impact of selective price and credit volicies on the uce
of new innutc and rmechanization at the farm level.
was found that: a) for rurvoses of credit and »rice
policies the diversity of asriculture within one rersion
has to be considered; b) a »ackare nro~ram of unechani-
zation and other comnlementary technolo~ic~l innuts
induced major structural and nroductivity chanren.

Another study concentrated on the managenent
performance and productivity of capital resource under
different levels of management of hor farms.22 It was
found that the superior manarers had slichtly lar~er farms,
used freater total quantities of capital and used i% ~ore

.. . 23
intensively.

e}

Bodevudl F. Rao studied the use of credit orn farng,

Rao's worlk, though drawine its sample from the came maior

21. ) . . . ..
Bernard L. Erven, "An Economic Analysis of arri-

cultural Credit YUse and Policy Problems--iio “rande do =ul,
Brazil", unpublished Ph.D. dissertation, Devartment ol
Agriculitural Econonics, The University of Visconsin, 19567,

22Donald I, Sorensen, "Capital Productivity and
llanagement Performance in Small Farm Agriculture in
Southern Brazil", unpublished Ph.D. digsertation,
Department of Agricultural Economics and Rural Sociology,
The Ohio State University, 19685.

23Rask, op.cit., p. 99.

4Bodepudi P. Rao, "The Economics of Asricultural
Credit-Use in Southern Brazil", unpublished ®h.D. disser-
tation, Department of Agricultural Economics and Rural
Sociology, The Ohio State University, 1970.
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study analyzed by Rask, used a wider sub-gample, repre-
senting more major types of farmine and wider rances in
the sizes of farms than either of the related atudies.

He concluded that the rver hectare incaome foutput),
both gross and net, was highly correlated negatively with
the size of the land holding and that there was a definite
tendency for total farm land to be more vproductive, the
smaller the establishme‘nt.25

In summary, the previous studies indicate +that there
is a need in Southern Prazil, and especially on cmall farms,
for further investment of cavital in onera:ins~ erpensers.
There appears to be a difference between various types and
sizes of farms with respect *o productivity of resources,
availability of institutional credit, intensity of cauital
investment, and desree of under-utilization of capital.

llore recently, Joseph L. Tommy evaluated the capital
accumulated on a sample of 289 small and nediun cized Tarms
in Southern Brazil.26 Three seneral obdjectives were

pursued: a) calculating and analyzins the canital base of

25Ibid., P. 37.

26Joseph Lissa Tommy, "Credit Use and Capital
Formation on Small to liedium Sized Farms in Southern
Brazil--1965-1969", unpublished .S, thesis, Departuent
of Agricultural Economics and Rural Sociology, The Ohio
State University, 1971.



the farms for two veints of time, 1965 and 1964;
b) analyzing the credit use durins both reriods; and
¢) identifyine those chnracteristics of farms which ore

-

nest clesely aseociated with changes in cavital hwace and
o

in credit uue.

studies during 1065.65 and arain in 1969-70.

T™e most relevant firdinss of thic ohtady were that:

a) farm capital orew in voalue by 14 percent from 1967
to 1969 and the value of land and buildings nade up a
major part of this increasc:; D) cavrital invertment in
machinery also increased substantially: c) use of credit

and an increace in the capital base were closgely related;

Ad) ingtitutional credit uce of the farms increaced as

o

rapidly as the mational averarse; n) neither fairn «ize,
type of farm, nor regional locztion was sufficient +o
explain the uge of credit, but credit use was strongsly
related to the previous loan exverience of the borrowaors,
Williom . ¥eloon ctudied the use of fortilizer on

some of the forms fron the came az2mple as uced for this

thesis, and found thzt *he ugse of additional fertilizer

)

was generally not »»ofitable in the regsion. ™

27Willism 2o Helson, "An Fconomic Apalysis of
Fertilizer Utilization in Lrazil®, unpudblished Fh.i.
dissertation, Department of Agricultural Economica and
Rural Sociology,; The Ohic State University, 1071,

he dnbn owere obtalned {ron twe Aif{eront

-) f,
I,
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CHAPTER TIII

FRETHODQLOCY AND DROCEDURE

A. The Sample
As previously indicated, this ztudy is nart of a
major research effor” oan rural cavital formation and

technological change vy The (hio Ztate Tniversity with

the main focus on Rrazil. Telection of the area,
sampline, interviewine, and seneral orranization of the

vroject were completed prier to %the concention of this

thesis. A hrief description is tresented here of the

sampline technique. (For a more detailed descrintion
Exo]

of the sampline technique =ee Weszel and elson.)

1. Selection of Sample Area

The importance »f agriculture withir the state of
San Paulo and within the %razilian economy determinod the
selection of this state for the project. A4lso, the [act
that there are data from two other southcern states, “anta
Catarina and Pio Grande 3o Sul, made Sac Taulo the micsing

link in the understanding of asgriculture in southern

Rrazil.




Ten municinios located in the DIRA of “ibeirao rreto
were included in the samplins frame: Altinopolis, Rarretos
Ratatals, Colombia, Gurira, Jardinovolis, Pontal, ®Kiheiran
Preto, Sertaozinho, and Sales de Oliveirs /gee a3,

These municipios revrecent the followins characterictics.

1) In each, the farmz tend o be mwecialivzed in onc
or a few eonterprises: Altinonolis and Patatain~--coffes and
dairy; Rarretos and Colonhin--heaf cattle; uciro,
Jardinopolic, Ribeirac Pretn, -nd Sales de Cliveira--one
or more annual cromns; Pontal and Sertaozinho--sugar cane.

2) The other major crope crown within +the ztate
were alsc cultivated in one or more municipios (i.e. cotton,
rice, votatnes, etc.).

3) ¥ach of the municipios nhad an active arricultural.
extension agent, a privilere afforded by only S0 of the
80 municipios in the DIRA. Furthermore, all of these
agents were willing to actively cooperate during the
fieldwork phase of the project.

4} iMost of the farmers in these ten municivioe could
be easily contacted by locatine the interview ‘eanm in only
three different towns,

5) Farms of similar enterprises weron very hono-
geneous regarding soil *tyve, soil quality, and toporranhy,

6) There appeared to be an adequnte range of canital

formation within each type of tarnine.
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indicates Yhe tan municinios
inclurted in bhe ghady

Map 3. Location of the Municirios Tncluded in the Study

within the DIRA of Ri‘wmirao Ureto



oo raving of Chservations

It was d¢rnided that the cannle chould allow for
stratifica®tion %y “armin~ enternrise and by cize of
operation. ‘Merefere, the sanmvlin~ nroccdure was base:d
upon the follewing eriterina-

1) The coanle should Yo randon without biag toward

either traditional or yrorrescive Farm

]

2) The farms should %e owner operated.

3) llore than ¢ vercen’ of *he lard are2 should be
under cultivotior. This weuls aliminate Iond held for
speculation.

L) Incorvernted Tarms or oneratarn princinally
encaged in non-farmine enterwrises (i, e. surar milla,
pinsa factories, ete.) should be exelude? from; tha samsle,

5) Farms cmaller than 10 nectares wore orvoluded ho-
cause it was folt that they were not revresentoiive of
viable farmin-~ operations. =arnme lareser thaw 3,900 haectiares
were discarded because thev were exvected to inelude moet of
the non- farnming enternrices and absentee owrerchin,

6) The farms had to be utilized for snecinlized
enterprises,

The files of IBRA (Inctituto “rasileiro de “eforrn
Agraria) werce used as the roll of *he total farms noDU~
lation. After eliminatine farne which 1id not fulfilx

the above criteria, a samvle of farms were randonly
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melected from the roll. Avvroximately 43 percent of thege
farmg were devoted to annual crops production, 35 percent
to perennia2l crops production, and 22 percent to livestock
production.

Approximately 344 of the 549 farms were not a22cu-
rately described by the IBRA cards., Durines the fieldwor™
i% was discovered that they did not meet the orisinel
sel~ction criterin nnd werce eliminated from the sample.

To replace them arother 172 farms were drawn; however, the
selection process did not always adhere to %the original
criteric as the fieldwork vropressed. The finnl sample
included 323 farms.

The final sample did approximate the desired
gtratification according to the characteristics of cize
and entervrise speclalization. “ome renter-operator

farms were included in the final sample.

B. Data Organization

1. Complete Data Bank

The interviewing schedules were completed durins
July, 1970, at the end of the harvest season for all crons
prown in the area excent coffee and sugfar cane. Froduction
data for these two crops corresponds to the 1269 harvest
rather than the 1970 harvest which was just bezinning

for both crops.
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A detziled interview schedule, coverins all areas
of economic interest, was completed by each of the 373
operators in the ten municipios. The responses were
checked, in the field, for internal consictency, error
and clarity. Some operators were recontacited as nany
as three times before their responses were definitely
filed.

T™he resvonges were ccded and recorded on 2npnroxi-
mately 27,000 1R cards ac well as magnetic taves. The
data were checked sgain for consistency nnd accuracy
againgt the ori«inal questionnaires. This orocese was
comnleted by Sentember, 1971, by the Devartments of
Arricul tural FEconomics and Rural Socioloey at (0
and ESATAR,

Fach obgervation was siven an identification numher
which allows their clacsification by tyves of land-tenure
arrangement (10 tyves), land area (5 strata sizes), tyve
of farming (9 differen® enterprise specialities), and

municipios (10).

2. Regtratification of Farms

Because the strata for bhoth size and tywne of farminge
for the orisinal data bank were determined a priori more

representative strata were developed for the present



0

fiod

tde

analysis. First, the observations were atrat
accordine to the following five Types of “armin-:

I. Annual Crops--iore than 50 nercent of the value
of farm output came from either cotton, rice,
corn, Or soybeans.

II. Perennial Crops--more than 50 nercent of the
value of farm cutnut came fron either sucar
cane or coffee.

I1TI. Livegtock--more than 50 wvercent of “he value
of farm output came from livectock.

IV, General Crons~-the conditions for neither I or 11
were satisfied but more than 20 percent of the
value of farm outnut came from cronz.

V. Mixed Farming--all other farms, meanins farns
whicn had both livestcex and crons but
neither ovredominated.

Secondly, observations within each of the above tyves of
farming were divided into three strata--small, mediwn

or large-~such that each size stratum within cach type of
farming contained approximately one third of the :number

of observations in that tyne (Table 1), S3tratification
by size within cach tyne o farmins becane necessary when
it was realized that a farm which was considered large for
general crops would be considered a small farm in the

municipios where beef cattle vredominated.
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Table 1. Range of Values of Tand Area in Zpch of the
Size=s of Farns Accordins to Troe ~f rarminge
Pype of Size of warme
Farming Small 5;55;5m~ ) _'Z;;g;—"
(hectares)
I. Annual Crops 10 - LA b7 - 177 13¢ - 3,312
II. Perenninal Crops 12 - 3 32 - 101 102 - 720
IITI. Livestock 17 - 106 107 - 274 7% - 1,860
IV, General Crops 12 - 58 59 - 206 207 - 2,617
V. Mixed Farming 14 - 101 102 - 322 323 - 2,314

*Range of hectares for each size group when the total
number of observations in each type of farmine wern
equally divided into three sizes.



With the exception of seneral crop farms, the
two-way sitratification by size and type of farming
permitted a more homoreneous and eaqual grouping of the
farms. 1In addition, each of the 15 cells in the two-way
classification table contained a nearly equal nuwnber of
the sample ovservations (Tebles 2, 3, & 4), 7This would also
facilitate the use of various statistical tecsts to
determine whether there was a significant difference by
gize of farm or type of Tarmine for variouc eccnomic

factors o capital formation.

C. Terminolosy and Computations
Bvery attempt has been made to use only the accevted
terminology of farm management. However, because of the

nature of farming in Brazil some exceptions had to be made.

1. Terminology

Value of land owned. TIncludes land being operated, land

occupied by buildings, and idle land.

Value of permanent constructions. TIncludes both residential

buildings and non-residential buildings, ancd other
constructions such as farm roads, bridees, telephone and

electrical installation, fences, wells, etc.
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Table 2. Distribution of Sample Observations
According to Tyre cf Yarmines and Zize
of Tarm, Saso Pavlo, “razil, 1570
Tyre of Farming
Size o s e - - T motal
of Farm Annual Perennial Live- “eneral iiixed -ota
Crops Creps astock Crons  arming
{(Mumber of Farme)
Small 33 26 28 10 30 127
lhedium 30 25 29 12 31 127
Large 33 25 20 11 30 129
Total 96 76 37 33 91 383
dl f' = 1“

XZ

it

34 , significant at 0.002 level



Tabvle 3. Proportionate Distribution of Samvie
Observations According to Tyue oi Parnine
and Size of Farm, 3ao Faulo, 3Zrazil, 1970
Type of Farming
Size — = e
of Farm Annual Ferennial Live- General I..xed
Cromns Crovos stock Crovs Fmarmine
(vercentares)
Small 8.7 6.9 7.3 2.6 7.8
liedium 7.8 6.5 7.6 3.1 3.h
large 8.6 6.5 7.8 2.9 7.6
Total

2.1 19.38 22.7 8.6 22.0

Ly

Total

100.0




Table 4,

e
-

Relative Distribution of (beervations in
Each Size Group According 4o Type of
varming, Sao Paules, Srazil, 1979

Type of Farming
Size e T U SSUR ')‘O'tal
of Farm Annual Perennial Live-~ Teneral [ixed N :
Crops Crope stock Crons  Faorning
(rercentarses)
Small 25.08 20,47 22.0%8 7.87 23.62 100
Medium 23,44 19,587 22.66 9,37 25.00 100

Large

Average
for all
Farm Sizes

[ae)
A

.78 19.53 23,44 8.59 22.66 100

25 20 23 9 20 100




value of land improvements. Includes the value of laho

]

and material used for land reclamation and clearance,

irrigation and fload cortroel ayestems, establichiment of

ot

perennial postures, ote, 1t also includes outlove for the
establictinent and waintenance of orchards, vineyards,
timber {racts, coffee plantation, ohte. until thow beoome

productive-~-if they tnke more than one year 4o become

productive,

Capital value of land rented in. Does not necessarily

repregent the narket value of the land, Tt le¢ azssuned
that rentine in land for terming i not rnormally o vether
investment than farmings land which ig owned. 71 the cocts
of renting in were zero, then renting in land could he
considerad as an investment which wenld be e wrofitable
as ugines owred Tand. I thio cage the carital wvalue of

the rented in land would bhe 113 market value.,  Anytinme ihe
costs per hectare are hicher than the returns, renting in
would be a liability to the farmer and would have »
negative capital value,

The capital value per hectare of land rented in was

determined ™y using the followings formula:

R
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wheare:

if

Sp capital value of land rented in

o
IH

marzet value of land rentad in
Ro = vaynont for land rernted in

O = avevare ~yrogas returns Trem land onerated |

Ity

Capital value of land rented out. vhen receivts ser hectare

for lend rented out 2re greater than the retuvriss which the

v

owner could ohiain by farming the land persorally then

renting out ic 2 nositive inveztment., However, 3£ +the cagh

inflow irom rentine out land is lezs than “hat which
nersonal manorenont conld ohtairn, Tontine and Yand ie g
net capital logzs.

Determination of +the canital value »er hectare of

land rented out was made by usine:

R
" 0
v o

0 = JJO(l -

whare:

C. = capital valuc of land rented out

=
|’

mar-et value o7 land rented out
RO = receints from la»d rented out

0 = average sross reburns from 1and operated |
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Present valuve of machinery and equipment. The nresent

market ovrice of 21l fsrym machirery and eguipment as
catimated by the Tarmer, Thic includes woth mobile nnd

gtationary farm equirment nand machinery.

value of livestock on hand. The value of all breeding

stock, draught anianle, Jdairy oatile, beef catilea,
birds, etc. which were kept Tor either their uiility or
production. Only livestock owned at the time of the

interview were included.

Value of standing crops. Haotimate made by the {armer of
the value of the evpected cutvut of croovs in the field

and not harveshed at the time of the interview.

e
-t

Value of crops in storage. Zxpected receipts if crops

in storare were =old at the nmarket vrice.

Gross farm capitalization. Represents the amount of

physical and finsnecial assets which the farm onerator

has at his disovosal for uses in the productive wrocess,

Net farm capitzlization. Represents the amcount of

capital the farmer has accumulated exclusive of

outstanding creit oblisations.
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2. _Composition of Accumulated Capital

—————

“he

(1)

(7)
(&)

(9)

(10)
(11)

(12)

(14)
(15)

(16)

(17)

(18)

.

Soviowipg Ltems wers included in *he combutation
farm copitalization «rd et farm capital.
Valuoe of land owned,

Valve of huildinues,

Yalve of lmorovenmonts to 1and and Huildines.

Cavital value of land rented in.

Capisal valiue of land rented out,
Net cavital value of rented land, (4-5)

Present valuve of machinery and eguinnent.

Value of livestou< on hand.
Froductive capital. (1424346 +7+8)

Value of standins croops,

Value of croeps in storace,

Convertible capital. (10+11)
Cavital assets, (9+12)

Cash on hand.

Pank deposits,

Gross farm cavitalization. (13+14+18)

outatanding credit.

Met farm capitalization. (1A-17)



2. Determinants of Canital Accumulation

To be productive end rrow, a farm has to elther sen-
erate internally its capital or obitain it from an outside
source. IT the outside source of canital 1s credit the
farm must ccnernte sufficient capital 4o repay the loan
and still grow. If the outzide Tunds are from ~ non-
repayable source tne productive srowth capacity of the farm
must Le considered in a conplately differant context.

This stndy le moaily restricted to the internal
generation of capital. Calculation of farm owtput and
farm income involved the following nrocedure:
Value of production.

(1) Armual crops.

(2) Perennial crops.
(3) Total crop outvut. (1+2)

(4) Ending livestock inventory.

(5) Beginnings livestock inventory,

(6) Purchases of liveatock,

(7) Animal products.

(8) Livestock consumed and paid in kind.

(9) Livestook snld.
(10) Total livestock output. (U= 5 b6r+7+8 49 )
(11) Total farm output. (3+10)

(12) Other farm income.



rarm expenditures.

(13) variahle

(14) Marke

(15) Waces

7 [T T 2. - . : .
(16) Fachinery oparating oXpenses,

(17) Crops
(18) Crors

(12) Lives

(20) Livesteock vroducts

(21) General faormm expenges.

(22) Total farm evpanditures,

toel

ting coats.

.

Crop eXrenses.

uged for Teed.

nered for seed,

Farm income.

(23) Net farm income.

4. Tabor and Tand

nonsumed

by workers.

congumed by workers,

(11+12-~

All lahor has been converted to man-equivalents.

man-equivalent (m-a) i considered to be one male adult

working 300 days per year (full-time on the farm). All

other family members,

n

ne well as full-time and part-time

(134104 415416+17+1841042042 1)

o
“

One

laborers have beecn converted to man-equivalents using the

following

(1)
(2)
(3)
(&)
(5)

aeale

boys between
girls "
women

men "

agon

10-1h
15-17
1860
1h-60

men older than 60 years
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Aecause land was rented in as well as vented out
and not all land had the same productive cavacity the
following clorsifications wore uaad:

(1) oOwned land---lend titled in the name of

1

the operator or his fonily.

(2) Land rented in--lond rented from
other landlnrde,

(3) Land rented out-~land rented to tenants,
() Operated land. (1+2-3)

(5) Non- iwproved pashture--land unsultable
Fal

for tillage.

(6) Idle land.

(7) Land svitable for cultivation. (4=

wn
1

(92

~

D. Analytical Procedure

1. Tabular Classification

The bamic vremice of thiz recearch preoject has been
that canital forwation, to bhe useful for mnolicy makers,
must be studied within the framewor'c of beth zype of
farming and size of farm.  To Tacilitate the analysis and
to provide a hosis {for comparigon, the 3d2 observations
were divided into five tyves of farmine accordins to the
major source of income for the farm. Secondly, becnuse

an economically viable farnine operation varies in sizc
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amons the five tyves of farmins, each tyne was

divided equally into thirds. “his permitte! a

i

comvaricor of zmall, mediun, and larre Tarsms in

each of five tynes of Tarnine with arproxinately

the same number of oheervations in each of +he

“aged vran previons research and 2 priori

knowledeoe =zeveral factors which were considered +n

be contrinutoras to capitnl Teormation were analyzed
using the ahove cross-tabulation, The Yasgic hypothesig
was that factors euch sz Iahor, capital investment,
income, ete. would vary arcordine 4o size and Tyne

of farm. or each of the variahles studied four sets
of averase values bave been calculated: (1) an average

I

for each of the fifteen cize-tyne combinations, (2) an
average Ior cach of the five types of farmine, (3) an
average for ench of the size rrouvs, and (43 the
general avevace for all 203 faornce,

Once the averace value~ nf the productivity
factors was calenlated for each of the Tifteen

o
7~ - . .
cells a X ~toct was uned to sce if there oxisted

a significant Jdiffererce between the 2lues.  Tf A

significant variation was found it tended to indicate
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whether that factor was mere important in a siven aize-type

20

combination of Tarming. -
To complete the cross-tabular analyvsisc a series of

efficiency ratios were cal-ulated. The ratios were detor-

yﬂ(..
eved '_1. ":

mined by caleulating the averarse ——3=2 | whera was the

cell valne in one *table and Y, . was the corresvondine cell

value in the other table., Tn most of the rating carital

N
i

investment was veed as the numerater (%) and various other

~r

factors of preduction (i.e. labor) as the denominator (Y).
A compariscn of these ratios for the fifteen sirza-tyne
combinationg of farming should identify those farms which

are usineg thelr factors of vroduction mozt efficiently,
30 .. .

The null wpothesis is that the values in evory
cell of the tatle :der consideration have come ‘rom
identical population.. “his hywvothesis is tected by
applying the formula:

.a 2
5 r ¥ (0:.=E..)
X T o= ): Z __..;1_'.1-)__:*.1;;1_.‘.-

=1 =1 e
where: Oii = Qbeerved valuec of cases catevnrizeq
o in i-th vrow or j-th column

E. . = Expected values under the null hypoth-
J esis te be caterorized in i~th row or
j=th column
¥ = number of columns
r = npumbar of rows |
be tectnd:

Hypothesis to
e X2

My ¢ X £0 .

=0
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2. _Rank Correlation
To egtablish whether any relationshin existed
between the different factors of vroduction and he

i

gize-type combinotions of farming a rans orderins of

the combinations was tested, This test involwved rankine

each of the fifteen cells for tvwo dijferent facters,
The 3pezraan reny corralation coofficient was thon
uzed to see if the size-tyve combinetione "ad *he same
order of rank for both fac*ors of wroducticn

The Spearman cocfficlert, slso callied rho,
measures the relationship betweer two rank arders in
such a way that a 41 indicates a gimilar ran: arder,
whereas a -1 indicates an oppocite rany order of the
two factors., A Spearman coefficient of zero would
indicate that the rank ord-r of ths two factors was

not correlated.31

s

. Hypotheses
The following hynotheses are aset forth for
testing in this thesis:
1) Total canital accumulated per heciare will
increase as the size of farm decreonses for

all types of farmine excort livesarl,

31Sidnev Siegel, Nonparametric 3tatistics for the

Behavioral Sciences, Now Yark: Mol rqwuvaT’ﬁom1mCh..

1956, p. 202: also see mp. 202-217, and 299,
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2) Net income per hectare will be ereater as
the size of farn decreases for all types
of farming excent livestock.

3) More capital will have been accunulated on
thoge size-%yvee combinations of farms
which have a hirher labor/land ratio.

4y Tand constitutes the sreatest prouortion

of capital investment.
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The basic analytic tvomework of this chapter will
be the distribution of the zample observations ancordins
to factors contributing te capiial formation ints a

two~way claseification of «ize and type of form

A, Descrivtive Analysic of
Parmine Overation
“hen the 383 Tarms were diztributed accordiar to
slze there was a strone skewness to the Yeft, The averzme
farm in the sammle ceh~icted of 249 hectares: howoever, the
average small and medium gsized farms in all five typos of

farming contained fewer hectares than thiz (Table ),

As expected, thorse farms zmustal

1ing liveszock or mixed
farming (livestock and crons) tended to be lareser thap
those supporting crop enterprises.

Contrary to pepular ovinlon, the averase hectnres
in perennial crop farms (suesar cane and coffee) were the
smallest of all tyves of farming in each of the three
gize groups. This probebly reflects the fact that the

production of coffee in the State of Sao Paulo has

57



Table 5. Average Amount 2f T=and Oneraterd

to Tyve of Mavnaine ol Gico af
Panlo, H[rnazilt, 1000

Carmninge

Size

Tive-
ool alls

of Farm “Tenernl

Crons

Terenninl
srono

Annual
Crops

ixed
Farminge

(rectares)
Small 23 21 g 20 il
edium 77 AQ 171 115 141
Levoe 24 304 704 4637 201
Average for ., )
All Sizes L7° 130 320 281 Shss

d,.7, = :l/_",

"
X = I,261 , sisnificant at

0.9001 level

Accorain
ER AT H 'y

Averarrn

Al

f'or

Pty

Tty ey e
NAsIds






mable 6. Averase Amount of Iond Suitable for oulti-
vation According to Tyne of =y ~ine and

e
RS - TV e~ . T hym s e mr LY N .
Sime of Tars, 5o TMavlo, Tranil. 7o

Tyve of Farmirnes

. ATVAYIiee
Slize T e :

-

of Tarm anrual Terennlal Live-~  Teneral CAxed for All

; . Tymao
crons trowvn stock Crooe Mnrwine (A
(hectares)

Small 7 13 14 10 11 10
Yiedinm 26 2L 39 g 43 gL

large 151 9R

V]
s
N

210 201 177

Average for
‘11 3izes

d.f.
?
X

y: 473 Q

1 ol !

o

1h

H

1,124 , sienificant at 0.001 level



Tahle 7.

’

Pelationship of Tand "uitable Tor Culti-

vetlon to Tand vrerated, Tnog Toato,
Trazil, 1970
fyne of Favmine
(Siz e e WIS SIS b e o e e e e =

of Farm

Small
Lediun
Targe

Average for
All Sires

A1 Ral
[N

X.

il

Annuel Yerennial Tive-  Jeneral
orops GCroua shoek Cron:n

et e oo a4 s e esmt s e

(verconbames?

[as]

20 28 30 33
22 3L

A

(NS}
=

Ayl

N

)
Y

ASY)
("-
e

\A)

32

35 33 31 32

21

= 14

13 , not sisnificant

P ived
Bhnrnine

Avera-e

Tor AL 1

T N S .
.'1/ ‘\rri)



Table 8.

A2

Averagse Amounts cf Labor Used on rarms
According to Tvoe of Farminc and Cive
of Farm, a2 mulo, ~razil, 1270

Jize
of farm

Tyoee of Marming

Averagoe
for All

Annual. Parenninl Live- Seneral o ixed e o
Crons Crove stock Crops Maraing BOTER

Small
flediumn

larae

Averace for

ALl

Sizes

(man-days poev year)

k) 1,147 337 1,082 1,010

1,661 2,h27 1,460 2,

J
)

5% 2 b2 2,021

7,827 3, 2,609 4,372 4,238 3,044

L)
wn
L

=

2,102 2y

o]

N
"

1,059 2,642

1

-

- ]/L

= onF 621, significant at 0.001 level



only five man-days ver “ectare (Table 9). 0f course it
muet be remombercd thot this was avrailable labor rather

than annlicd: therefore, thora may have been sone digrulaed

uneriployment on the smallor forms, Thiz voszibhility seenn

-t

very unliely «ince the save nrovorticn of land woe
cultivatable un all gito-tyre combinatiors,

The 333 farmne in the comple had an avers-n oo 1tal
investmerst of (s 507,533 (iehle 10), A conaidernble
anount of variation was Tound baetween the small and larece
farms in all tynes of fariins,  The large farme had
approximately 10 times as mueh grose capltal invectnent
as the smoll farms,  Targe livestock, reneranl erooce and
mized farms had an averaze 5f more than one millinn
cruzairves invested in canital.  Sanll annual cron farnas
had the least cnpitnl investnent with an averarse of
only Crd 52,472 ver fTarn,

Grogs capital investment is only one criterion for
cemparing cavital formation on Tarms, Necausce land
constitutes a major nprovertien of canitnl invectrant
a number of ratios were caleulated in order %o dAolaermine
the efficiency of capital formation. Also, the ratloo
tend to indicats which focters of produstion are more
closely related to capital Tornotion according to size-

tyve combinaticng of farmns.
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Table 9. 2Relationshiv of aAmnourt of Iabor ged
Ameunt of Trnd Coevated Acceordine o Pyno
of ¥Farminm ard aoaf Warm, Gao 1
“razil, 1670

wpe of Farning N
Size B ' ____Averawse

» 1 o1 . LT o AL
of PFarn Annual Yerennicl Live-  Teneral llred e
GCrovs Lrous ntoc Cronps Parsine DR

(:ann-days per rear/heociare)
Small B 53 16 25 ol 27

I"edium

™)
N
L)
AN

a 20 12 17

s

Targe b4 £ 5 i

\O
—
—

Averagze for

: ? ¢ ) ‘
All Sizes 12 174 - 9 f /

14

a.f., =
X% = 14l , sirnificant at 0.001 level






H

The farns in the sample had anaverace of Crip 2,03R
canital investrment mer hectare of land operated (Taule 11),
The cavnital investnent mer hectare was sreater on verennial
cron farme than for any other tyne of farmin~. £ar o1
three =zize srours, As was exvected, livestoolh frumao hnd
leas capital invegtmert per rechare than any other 4yno
of farming. This low eanitalization ratio was very
pronounced for medium and larse livestock farns: however,
gmall livestock farms had about the same capital/land
ratio as snall arumal crov farms,

As indicated vreviously, the lavmer a farm the less
labor tended to be ured 1or hectare of land. Therefora,
because lareger farms tended to have a greater capitnl
investnent, one would exrect Tor the carital/laher ravice
to bhe rreater on lorger farms.  Thig was the oitunbion
for all types of farnins., In fact, in eanh tyne of
farmine, excepiing mixed farms, the larce farne had 2
capital/labor ratio of ~puroximately three times +hat
found for the small farm  (Table 12). Pecaure land
constituted such a larse prorvortiorn of canital invesiment
the livesteorc farms represented a greater capital/labor
ratio for all zizes of farus. Snall cattlemen had abeut

Cr$ Bl ,000 investrd per man and larsc aperators had
approximately Cra 99,000,  The annual cron farmer had

less cavital investment per man than all other tyres



Table 11,

Ratio of Crosa Capiinsl

T b e
investment 4o

— D

Overated, Sazec Frnale, “panil, 1279

Size
of PFarm

Small
Fedium
Tarae

Average for
All Sizes

Uyoe of Marminges
Annual tYerenninl
Crops Crons

Sixed
Jrone Rarmine

T 3. ~
LAV - '4e,"‘C-',’.‘£11

B
STen

13
(7t
(e

2200

2,158 Ih,271

1717 2,672

1,967 2,908 1,674

N
\

2,003 3,298 1,72

o]
1S ]
W
o
0

,.

)

Tand

Avoeragce
for All

e,
B "/’ ,)e S

a.f. 1h

){2

L61 , significant at €,001 level



Table 17.

Ratio of Capitel Investment to Lator,
mao Foulo, ®razil, 1970

Size
of Tarm

Type of Farming

Annual Pererninl Tive- eneral  iixed

Small
aediun
Targe

Averase for
ALY Dizes

(Ori/man-caaivalens )

20,259 25,275  L4,316 31,020 39,70

30,006 26 ,UPR A3, 487 Lo AB2 L2, 171

Crows Cron-< svoc™ Crors Farmins

&

-

Aty 375 21,210 135,474 100,300 92,870
50,999 56,072 99,391 73,562 73,051

*One
ane.

d. f.
;(2

f

in

uli-time nan-ognivalent 15 consdered
an envloyed 90 cdnya ner year,

1/

263, significant nt 0.001 level

-

S

ny

Averazre
Tor All

e

BE, 096

N LRy
AR
3.



cf farms for z2ll size grouns

per man-equivalent was Ord A3

(53 SR X
re b

.

00 = which renre

The averase value of Lo

ors §,000 for emall annual

larse gorneral crop farme, n

farm outcut for all faras was

caner there wao moroe than

output on medium farms oo com
again on large farng as ¢oapared

Toparal o ecrov fareers

who were avls 4o realins incr
Nross oubnus er hectars ner

farmn incyenaesd, in all other

per nectare denvensed whern th

larger (Table 14). The nost

Iy

ductivity v

n which onn wenld expect ine

I

Large liveatons Tarme had on

crow

69

anital

ex-
O s

investod

chaznoe ra*tio

~ented a3 clinnable investuont,

tnal farm oubtiyna:t rapeed fromn

Ea wery . SR shay P

faros to Orl 321,191 for
A averase veilue ol o total
Crhovn,0R0 a1y, T

nocounhlines ol the of

VUG

pared with omnall Tarms and

with meqdivn {arne

o ne tho only

oneg

casing rebuarne to acole,
rased as the cive ~f fhe
tyves of farming, outoput

o airne of orveraticn hecame

dramatic decrence in pro-
rms, the tyve of farning
rensins roturng to ccalo,

cutrut per hectare ol only

Crd 209 ag conpared to Crs 372 for small operator.. The
next mosi siosnificant decrease in productivity was on
perennial cicp sarms,  Ioree farms realized 473 nercent
less output por hectare thoan amall Tarne. “oth livesthoek

and perennial crorn farmg are

pected to e cubject to incre

becauge of +the nature of the

twe typec which would be eox-
eaasing retuwrns to scale

rroduct.
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e b ) . . e R .

able 173, Avo{ape ,§lue of Total arm Outvut Accordine
to Type of fraine and Sive of “are, f8o -
Protlo, dracil, 1090 :

D et U

Yyve of Tarming

S i 70 e e e e e e o e e et v+ e e e 1 o

e AVeTane
of Farm Annunl Perernial Iive- seneval Lired for All
Tynes

o e e - .
Crong Cropn stock Crops  fapmine

e et e 4 et 4 = varme e

(cruzeiroes)

* ¢ v, “ - N

Small 8,000 10,430 20,26 12 20~ g9 H00 1k, 107
-1 . f‘ oy
lYedium 25,053  13%,386 39,190 50,Lh1 a3 w2 Lo, 106

Large 132,088 985,033 1h7, 2

‘_l
~2
W
P
o
—
-
=
[N
o
e d
-~
-
)
‘_l
C

156,139

Average for
All Sizes 97326 43,918 69,872 129,191 87,106 0,628

%Qne obaervation woo oliminated YWoeauge of
inconciahent. datn,
d.f, = 14

X2

1

1.h12 , sicnificant at 0.091 lavel
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r . 402 ... R v TV e " ; -
rable 14, nelationchiv of Irose Fart futuut 49 Land
Orerated; Yno Pmile, “razil, 1770

Tvoe of Marmines

hvernre

Tor All

Ty o
e Wi

Size e e - LT ——
of Farm Annual Perenrnisrl Tivo-  Oeneral Lined
Lronsg Cropn avoCk Lrous o Fermires

. . ' . \
(cruznelvoa/ moatarn)

=
NG}
~J

2708 i R ety

Small 208

514 Lok e 212

Fedium 25

AN
=
S

Targe 314 287 200 L67 29 2w

Average for
All Sizes

W
-y
O\

)

RV)
[av]

20 Lan A ol

d. 1.
)(d

i

14

i

36, eivnilicant 2t 7.902 lrvel



W§gaq outvuyt mer hectare is a fairly rood indicator
of the productive crovacity of a farm but it does no*
refiect the cnrital Tormetion covacity of the tarm.,  To
analyze the 1-ther, net farn income is o hetter meacure,
The 383 farmg in the conmle hod on average net favm ineone
of Crh 20,4617 (able 175). T ohia inconte were ovonly
digtributed rooas 01l the farm operators they would hoave
hao a respectable income.  owever, oaveral Jarmers in
come of the cizae-type eroups had a neeative farm incomn,
There were a sufficient ranber of nogative incomes anoag
laree perenninl crop farners to result in a nesnbtive
average value for the rrzuv ag o whole.

-

Mot favii incone ranco? from Crd 1,029 on snall

general croy, favac e e 0701 an larse liveatoclk
favms (see Tnble 15, Poth emnll and larse cottloemen
realized more net {urm sacome *han any of the other tynes
of farmers; hovever, in the mediws sived sroup, mixe!d
farning netted the most farim incoue.

I0 ret Tarw incone is relaied to land operated,
the averagee form included in the sample retwrned 0r
per hectare. ‘one of the tvpes of farmine resulited in
more net incons 1er heotare as mere land was operntoed,
with the excention of mized farming between smell and

medium farms (Pabie 16), “hic increase in net inconme

ver hectare iz very unusual becouse beitween the szame


http:neoat'.ve
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Table 16,
of Tand

Goorated
.

and Sirve of Parm, Tso Pavlo, razi
yne of Farming
Size o e —
of Farm Annual Perennial Live- General

Cronz Lrons stoce's Crovs Farming

Relationship of #et Parm Tncome to

1)

Aaount

1

vixed

(cruzneiros/hectare)

Small 10 Al

100

12¢ 1l 1

o)

liedinum 160

SV

large 117 ~2¢ 142 9L
Average for
All Sizes

119 16 1h7 102

106
150

o8

Accordine to Tyne of irming
1970

Averare
for All
Pynars

da.f, = 1/4.

Xg = 33 , significant at 0.002 level



*wo gize grouns cross ovitput per hectare decreasad

significantly (see Table 14),  Thio tends <o indicate
the posribilicy of olither zrosg cutput beins under-revorted
nr Tarm oxnensas bvelng over-reported,

A was 2l1o peted in Tabhla 10, proos ounrwt per
hectare tendnd to increpar with size on ceaeral oron farms,
However, not incemns Der hectare of larpe farnmo waw only
50 warcent ol thoat {ound Tor small farme,  This wonld tend
to indicate an execesgive anount of farm expenses on lavge
seneral cron farms. A part of this could be explained by
a larger cavital investment in machirery and eauitment
oni the larre farms, However, this would be contrary to
most developuent stratepiec,

1f net farn incore ver nan-egquivalent is calculated
it ean be seen thaot aprroxinmately one-half of the sire-tyve
groups are rnot returning even the minimum razilion ware
rate to labor. With the excevntion of livestock, none of
the sma)l farr eroups provided sufficient net income for
labor tc earn the minimum wagre. The same was true for
perennial crop farms of 211 eizes (Tahle 17).

Closer eyxanination of Table 17 will indicote how
individual gonlgs and the gaals of the Zotal socloety right
be in conflict. With the exception of peremminl crop
farms, all types cf frarming returned rore net income ber

man-equivalent as the size of cperation inecreased. "his



Table 17. Relationship c¢f Net Farm Income to Amount of
Labor Used Accordine 1o Type of arming and
3ize of Tarm, 3Sac faulo, Trazil, 1970

of ¢
— e —— A B T P
- - e AVerarge
P e . = bl . . -
Size Annusl Terennial Live- Generzsl Lixed Tor
B r‘l-,\ - fal o~ R "
o cns orons stock Crovs Farning ALl Tyres
:r‘ll""l —:?i-v_‘ .r 'II“ . hﬂ;l\' 1" Nad Ty v I At T i Py - -~ 1n “r ] _—~.. T T e—
e _LJ . ed L el Ly ,e?r r._.al,_:; 1 eAarxy Ly L;v;;.;._i.y TeQax i sal ._'f ;‘32.’:1.:*/ e :.l:;’- 2 L,ﬂr.Ly

LOr o /man-equivalent)

]
)

.56 323G AL01 0 1,7k

-t

[RY
-
v
=
O
~J
o
‘-.—A)
=
b
I
7 (l
rt
4
Fand
]
()
o
L
i
-
)
}‘.\.
-
+2
.

Small 4,18

H
-
-\J
’l
o
L)
92N
)-.L
L)
[
(9]
7
-3
<
'
)-.L
[}
(@]
v
i
-
o
>
I
[
H
H
N
‘)
-
(W5}
e
0
0
’—.‘
oo
N
~2
)
~3

edium 5,858

Tarce 12,92 Y L,E77 -2.213 =077 38.25 11,475 tb,71 4,415 18,1 2,433 1A.66  =,007

Average

> A 1:»-_ I} - Ny L :\ N ~ o Ol ol 7 -
2; ALl 15,09 13,02¢ GO a7 28,25 8,4h7L 12,85 3,256 12,81 4,143 12,88 3,850
Sizes
- ry 1]
.7, = 1c¢
A 2PN P 33
A~ = 17 . ot e1rmificant

YL



77
means that ~n individual operater would attemnt to become
larger if he wished to obtain a sreater return on hie time.
Considerings the oot that fow of the larese Tarnas avernted
with solely [nrily labor and that moat farm nlovers
receive no more than 4the mininum woee rote s the e
operator onirined an nven ~renter return on hiso EAR SR O
nent elforts,

™is conflicts with the total soclety which wants
to gmet the most vroductivity from ito recources noesiblae,
Brazil has 2 tremerndovc surrlus of labor in the rural
area; therefore, since the returns to land is rreater on
small farms the country would rrefer more small farms
which would utilize the excezcive rural labvor. However,
the individual farmer wan*c Lo become bileser so he will
get a hichar return on his invezted tire.

If the ratio of groas farm capital to farm outnut
is compared for the different sire-type rroves 14 can he
seen that the amewnt of caniial investment requived to

produce one cruzeiro variecs concuderably (Table 1), Phe

average for all farnsg waz Ord 7,97 of canital inive shoont

to produce Cri 1.00 of farm cutnut; howowver, the raree
wags from 11:1 for laree persnnial crop ferms to i1 for

general cron feorng,


http:conflic.ts

Table 18. Amount of Gross Farr Capitalization Required
to Generate One Cruzeiro of farm Cutpvf
According to Type of Favmine and Size of
Farm, Sao Taulo, Brazil, 1270

Tyve of Farming
Jize e e e e .. AVeTrrage

. . . . Por Al
of Farm Annual Ferennial Live- Jenera) | ixed ror All

{rops Crops stock Croove Morniog

(cruzeiros)

Small

9 A 9 y

~)

hedium

0]
[s]

6 & 7

o ]

larce 11 5

wun

Average for 6

All Sizes 10 8

(2%
~J
~

d.f. = 14

X° =

A

y Not significant



Another relationchin which isg sonetises helniul in

evaluatine nroductivity ic the srons capital investnent

5
required to woduce one cruzeiro of net farn incone,

decauge of nesative net incones in sonie gize-tyno combi-

Vol >

aations of fnrig thic relovtioncshis iz not always ceaninefu’.

~. N T Vg i} 47 S0 e - . . SN~
In general it trolt Crd 16,00 of capitel inveostro

oo

vroduce cne cruznirveo of

net Tarm income arnlly {0ah s 10,
Livaestoclk fayng tended to ronuira less and Lerenvinl eron

farms move canital investinent 4o nrodiuce a riven level

of net incnpe,

n, fhe Composition of Capital
In annlyzins the vronortional comnosition of eoy itn)
(Table 20),; initially the intention will be of confirwinr-
or interuvreting what the annlysis so far hng diccovered,
Tn the laszst vart Dnrti}plnr findinee of the conitnl

conposition will be nresented.

(1) The proportion of +the values of land-related
or non-~land-related canital items for nererninl o2rop nd
annual crop tynes of farnins is according to expor tationa
(see Table 18). Tand value vlug livestoch value nplus onah
constitute belwean B7 and 29 nercont of the total valuo
of gross farm capitalization in arpmal crovns, but cnly
between 81 and 82 percent in pevennial cronps. But value

of machinevy anrd equipnent plus convertible capital


http:annly:.is
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Table 19.

Size
of Farm

80

Amount of Gross Farm Capitalization Reguired
to Generate (One Cruzeliro of llet Farn Tncome
According to Type of Marming and 3ize of
I'arm, Sao Paulo, Brazil, 1970

pve of Farmins
Ty ’ Average
for All

- vues

Annual Perennial Live-~ fGeneral ol
Crops Crops stoclk Crops  Farmins

Small
Medium
Larece

Average for
All Sizes

{eruzeiros)
16 30 Q 109 30 19
17 28

=
AN

17 12 15

N

17 -120 1 23 18 18

-

>

17 - 12 26 1.3 1

@

*This value is extremely large because of the
nunber of larece farms repovrting negative values.

d.f.
2
X

= 1],{,

= 1,855 , sirnificant at 0.001 level

>
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B2
(mainly in the form of standing crons) conzhitute belwnen
123 and 19 vercent of srosc farm capitalization in merennial
crops, and cnly between 12 and 12 percent in annunl crons,

o

Recause of *tho siressing of non-land carital itens,

annual crongc, n labor-relnted tyne of farmines, ronks cloze
to the bottom of 2all tynes in She rororotion of ~rogas farao
capitalization ver unit of 1nnd {ooe able 123, And
hecause of the opposite tendency, merennial crows (also

labor-related farmine), rank at the top in canital

generation nor unit ol land,

(2) “etween types of farnmines the differences in
the composition of eross farm cavitalizetion are lar-ar
then between siznes of faornme, Value of lon’ nd value of
machinevy and e¢quipment »re the main conpereonts widenlns
the relative differences hetween types, 't ig aloo
according to what was expected., Tf in the nrecodingr
section aize was the nain deterninant, in onnosibtiorn
to tyve, of the amount of canital generated ver unit of
land (see Table 11), now it 15 found cut *hat Lyve of
farming determines more clenrly the auality. the ¥ind of

caplital iteme *hnt are beins accumulated.

(3) Taree farms ten? to accumulate more livestoc',
and less machirery and equiorent, than other size rroups
of farms, which mnkes the use of labor in larse rfarms lesa

needed than in other size erouvs.
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Bl
C. Rank Order Comparison of
Size-Tvpe Combinations

e analyvsis thus for has been based mainly unon
comparisons of reneral averases, tynpe averaces, sice
averarces. and hebween cemallent and largect size~tyuoe
averages, il attenvt han heern made to compare 0131 1¢
size~tyne categoriss for the different foctore of onnital
formation. A cinple way of viewing theze caterory
relationships iz throuegh the use of rank coefficients
of correlation.

Ungienlly the Spearnan rank correlation coefficiont
is uged to test the rank orvder of two measures of The some
factor, or twon factors uvesed to measure the <ame re’ls.
tionship, fTherofore, the rant order c¢f the nveropges
Tor the cize-type combinations of the previous sechtion
will be compared for diffarent pairings of the factore
contridbuting to capital {ornation.

Bighteon differcent pairings of factors associated
with caplital formation woere tosted using the 3pearmon
rank coocfficiont (Table 21}, In the {o)llowing annlysia
the munbers o por cnthesaes refer to the pnired oot

nwibor {rom Teble 21.
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Grose farm canitalization nppears to he Strongly
related to both land and lahor (2 nnd 2) ¢ with labor bein:
more sitrongly correlated. Yowever, capitalization anneared
to have no correletion with the ratio lator used ror
hectare (10). snd the vatio of capital,/lond wan invercely
related to the ratio of capital/labor (18). “his *onds
to imply that Iaber ond Yond are erood substituies in the
canital formation rproceas,

In the nvodurtion proeess, canital tends to be o
stronger individusl determinart than the other two factor:s,
Capital and lTnhor nupear to comnlanent each othinr inn the
production procaess (13), as well as cavpital and 1ard (12,
Land alone shows a similar correlation with outout (3)
as labor (1). 7ut, the ratio of labor/land hoc annnn e
correlution with ontpuot (14) wh ch terds *o indje-te
that they are substitutes in the production DLOCRSG,

Land, Jalor and capital are all vositively oo -
related with et farn incone ("¢ 7 and 9); but the
correlation is not as strong az with output (2. 6 and 8),
Farm income was nesatively correlated with +he et tal/land
ratio (15) ~nd was evern nore nersatively corralated with the
labor/land ratio (17),  This tends *n suggest that capital
and land are subetitotes in the generation of income, and

that capital and laber ave mildly complenentary.






CHAPTIR V
CONCTUSIONSG

1. General TFramework

ror purpneses of this thesis, capital formation has
been deTined as residue from the production process.
Capital is accumulated from one production perioed to
another through the interaction of capital generating
factors. The three basic generators are: output, income,
and investment,

Capital formation i1¢ the underlying pillar of
economic prowth and developrnent. The underdeveloped
countries remain as such because their prowth mattern ot
output, income, investments, and the production ovrocess
is at a constant rate which does not lzrd to an increasing
rate of capital formation. Consequently the economies
are relatively static.

Tn facilitate the analysis the sample ohsgervations
were stratified first according to the principal type of
farming (i.e. enterprisaz contributing most to farm output)
and secondly according to size of farming operation. To
eliminate ar >xcescive number of size-type combinations

the obgervations in each type of farming were divided
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equally intn =mall, medium, and larye operationc. The
equal division within each tyne of farming was uned
hecauge it wrg felt that n emall operztion wag more
relative withir a tyve of farming than between tynas
of farming.

The 7357 cample observailons were c¢vided into 15
homogencous ¢roups nccording to cize and tyve of farnming
operation. A1l of the analvsic was based upon a conpari-
son of the average of thece 15 grouvrs, 11 wags hypotho-~
sized that the 3i7e of operation and tyne of frning
were bagic to all facktors contribhubines to carital ‘or-
mation. The 15 zize-type combinatinng conuld ha arrayed
so the averase amount of land onerated within esach cell
increased ag one neved from the vprer-risht o the
lower-right cornesr of the tahle,

Calculations were made for the individounl avernros,
for each of the 15 size-type comvinations, ol caniial
investment, available laber, farm outvut and no% farn
income. Theoretically, an array of these four -~enerators
of capital shovld have had the snnme pattern as that ound
for land operated. This would have implied that capital
formation was takineg place in the region at an owntional
rate for both the individuzl and the society. “uch wan
not always the case found; in fact, it appeared as if the
individual and the gociety were at nolar ends with rasnect

to the use of some resources.



0L _ectives, The overall objective of thia thesis

has been to mrovide a descrintive analysis of the role of

capital formation in the Adevelopment nrocesc. [ore

specifically the study was to:

1. Coupare the fori.s in which canital 1s being
acewrmlated accordins to size and type of
farning in a given area of Sao Paulo, Prazil.

2. Determine thn amount of capital accumulated
according to size and type of farmingz,

3, Identify the principal facters of capital
formation according to size and tyvre of
farming.

b, Analyze the efficiency of selected factors

contributing to cavital formation.

5. Make policv recommendations.

The results of the analysis pertaining to each of
N 0

the objectives are briefly sumnarized.

First objective: Th= average amcount of land

operated vavried considerahly between tyves of farus.

However, Gthe pravortion of land suitahle for cnltivation

was approximately the zame for all gilzes and tynes

of farms.
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Ae wag exnected, the to*al amount of labor used
inereased a~ the cize of form increased for all tynes of
Tarms., YHowever, the inverze was true of +the amount of
lahor use?l ver hecitore, “n 21l types of farning, anall
Tarms used Iobor at least four times ns intensively as
larpe farms. /fmons tyves of farms, perennial crown farng
used labor nmore intersively than any other type.

Ag Ffarms increased in cize and becane nore extensive
in their type of cperation they terded to have a mreater
value of farm outrut. O0Of the small farns, liveztocr farnms
tended to have rnore farm outnut (Crd 20,400): wherean,
for large overators, the seneral crov farms had the
greatest farm output (Crd 321,N63).32

Total net farm income followed the same ~oneral
pattern as rross farm outnut, except the livestock
farmers appeared to realize a pgreater net incone,

Both gross farm output and net farm income were
less favorable on larege farms thar on snall farms when
compared on a per hectare bhasis, Perennial cron farms
showed the greatest outmut per hectare for snall and
medium size Yorms. The average value of oross outout was
more on larger generval crop farms thnn on perannial crop
farms. On a per hectar~ bazis, livestock farms showed

the greatest net farm in.c.e.

3

32 &
Rate of exchange: US$ 1.00 = Cr3 4,49,
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Second objective: Anong snall and nediun farnmers,
grogs capltal accumulation was grentest on nixed fTarms,
However, larse peneral cron farms had the rreatest eorecso
farm canitalization (Cr> 1,459,000).

When capital investneat per hectare was compared,
it was found that small farne in all tyves of farmin:
had 2 greater rolative investnent in canital. Tivestoe-
and annual crop farmers had the least amount of canital
investment per hectare., Perennial crop farmers had the
most canital invested per hectare.

Capnital investmen®t per nan-equivalent ((-E) in-
creased as size of farnm increased and as the tyne of

farming became more extensive. 3Small annunl cron foruos

had a capital,/ % investment of cr® 20,259 whereas

large livestock farms had a capital/ —H invectment

of Cr$ 135,474,

Third objective: In Sao Paulo, land was found to
be the most rreferred form of capital accumulation., “his
is consistent with that for other less developed
s 13 ) 3 . ‘),IL
countries,”” and also in developed countries,- In Sao

Paulo, land was a greater vrovortion of canital investment

33Stevens, op.cit., r. 27.

!
34Tostlebe, op.cit., ». 20,






ah

1

2) MNet farm income per hectare increases as cize

J

of farm decreaces for 2ll tynes of farming
ercent live~toc'.

3) Liore canital ig accumvlnted on those size-tyve
conbinstions of farus which hnve a hicher
labor,/land ratio,

) Tand constitutes the rreatest nronortion of

capital inva2ctment,

Ag stated in the first hyrothesis, it was felt that

)

capital accumulation per hectare eon livestoch foums vould
inerease ag size increansed, This was not confiried,  he
capital/land ratio was greater on small livestoes: frrne
than on mediuwn farms which in turn was lecs than on
large farme. For the other tyoves of farnins the aapital/
land ratic increased as zize Jdecreased.
llet farm income mer hectare increased as sine of
operation decreased for all types of farming., Therefore,
the second hypothesis, which stated that thic would not
hold for live=tock farms, was not conpletely confirmed.
The third hypothesis was nesated in 1%z entirety.
Capital accnmnlation showed very little corvelation with

the labor/land wvatio (the rank corralintion roefficiont

between the two voviahles wno only ~0.14). This tends
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There tended ‘to be more variation between types of
farming with respect to the factors of capital formation
than there was between sizes of operation.

Annual crops: This group tendied to rank close to
the average of all farms with respect to most of the
factors of c¢apital accvmalation.  The laprger feroan
tended to be more efficisnt generatare of canitel *han
the smaller frrma (thic aprees with Valdeci, p. 33).

Perennial cromps: ‘These farms had the wost capital
accunulated por hectare, hedx capital invaotment per
unit of labor terded to bHe low, Poth cvitpat wer hoolnrve
and income mner heotare were high--cxcept for the lovee
farms. For some unexplaiinble reason, a greatal Leopor-
tion of the larvee, porernial crop farms showed nesetive
net incomes thotw for any other gize-type combinatinn,

Livegtock farmg: This group of farms had more
labor, capital, and land, The laber/land, the capiasl,)
land, and the capi®al,/labor ratios were all relatlvely
low. They bhad a very wrCeverable output,/land roiio,

The income/land ratio Tor medium operations was low,
but was mogt favorable tor emall and lrrge farme,
Livestock farmg shoved the best rveturno te wnnapment
of any type forming ircluded in the study. These faras

required less cazpital to generate each crutelro cf net
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jncome *han any other type, but medium and lacge operations
required a substantial capital investment per cruzeiro
of farm outpul generated.

General crops: Whis type of Faoruing was hich in
capital investmont per hectare, 2nd in outpnt per hectare,
The large farings showed a [alrly goed yeturn o ranaremerny
but the gnall ones did not.  Tncome per hechare wan vooy
for all sizes.

wixed farming: Showed no strong tendency, erccps
both medium and large operations tended to provide o
better than average return to managemant as messurad

/-
/

by the farn income/labor ratio.

L, Policy Recommendations

Oone of Brazil’s most wrgent problems ig that of
labor«~surplus laber in agriculture, disguised unemvloy-
ment and unemployment. fIhe problem affects 5 lavee
propertion of the urban and rural population. A3 2
result more thap cue-half of the Brazilian population
must be 2atigfied with receiving an income which provides
for little mere than their subsistence. For those
persons, a lack of adequate employment means o lock of
opportunity for improving their condition.

At the root of <tha employment problem is the
necessity of wasing more lator in the production nrocess.

The ontrepreneur realtizes that his proflts will te
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increased if he substituted mechanization for unskilled
labor. This study tends to indicate this process occuring
in agriculture, Iarger farms used relatively less of
both capital &snd labor per hectare, but, conciderably
less labor. Thoe gross output as well as the net innone

per hectare on larger farms was less than on smaller {arms,

The following recommendations are proposed ©s 2

partial solution to some of Brazil's agriculiural prohlens,

1) A reduction in the size of the average farwing
operation will tend to absorb more 1abor and
alco result in more ca»ital fornation.

2) Product vricing policies ~hould allow *the
farmers higher levels of net irc:me per
hectare and per worker, thus encouramirur
an increase in production. Annual crops,
mainly oriented for the internal market of
the state and the country, can be more
easily affected by product price policies
than parennial crops--coffee, augar cane--
which are oriented heavily toward eport
production and dependent on international
prices.

3) The present policies of credit and fertilizer

diffusion should be maintained, or rather



adjusted following the recommendntions of
studies li%e the ones by lielson and Tommy,
vt the emvhaszis of agricultural airatesy
should not be placed on these couplementary
techniques instead of other more direct
prosrams. Credit etrotegy could be pnrticu-
larly helpful toward omall farms. Theuge
farms, being the most siuccessiuvl Tror o
social and an individunl point of view,
should be rewarded and enccuraged in -
particular way. It seems, therafore, thnot
gome discriminntion on the terns of credit
in favor of swall farms within evoery tvne
of farming would be justified and rewardiry
in terms of production.

L)y Pinally, specific strategies for paxticulnv
ty: 1s of farming in the area are streongly
ne :drd, It eooms that annual crop fnvninge
would be the rirs* *to benefit from the entire
package of pelicies delineated above, since
they are now the tyne showing the lenst
imbalance between production and canitali-
zation procegses. Tor that reason, nn
particular measure is presented hare with

respect to this type. For pevennial crop:
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and general crovs the gap between high pro-
duction and low net ircome hag to be filled
through policies lowering *he amocun® of
operational costs., Credit programs allowing
the farmers to substitute ownershiv of land
for rented-in land are strongly reconmended.
For livestock favaing a very differrch problen
egistsy it ig the low laevel of yprodvctioa,
in spite of the highly rewavding income
returns, which qualifies these favma ns the
leagt cocially and most individually oviented
enterprises. Special prograns for suboti-
tuting technological dractices Tor hraditional
forms of livestock raising have to be ifannlo-
mented; also the farmers should be prewidad
adequate instruction and financial proteciion
in adopting new technologies. Regawding
mixed farming, no specinl nolicy is surgasted
since this type of farming cffers poci pro-
spects from both social snd individnas points
of view. A regative pellicy discouvrzsing this
type of farmine nugt he recommende:s in order
that these farms become natesorlised upnder
livestoak oo one of the Cron-v2laield Syvog

of farming,
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