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CHAPTER I 

INTRODUCTION 

A strong economy usually implies a viable and pio­

sector. For the agriculturalgressive agricultural 

sector to develop, however, inve-tment in modern techni­

qucs of production must be made. Skilis of farmers must 

be increased, changes in the land distribution systei may 

be needed and changes in resource allocation may be 

coside1atIon2importattrequired. Chese are ,-ill very 

when government policies are introduced ai::1-,. at dveiop­

ing the agricultural sector an-d improvin-, its techiiical 

efficiency. 

in *3razil are becominngincreasing-lyDecision makers 

convinced that Brazil's economic expansion is limited 
by
 

low agricultural productivity and growth; according-ly,
 

this sector is now receiving more attention in policy
 

of go-ernment. The presentformulation at various levels 

of the Brazilian government reflect aagricultural goals 

for increasing agricultural. growth
development strategy 

and productivity which requires massive investment 
in
 

productive inputs.
 

THE PRO BLE-1 

Accelerating the capital formation process at 
the farm-­

one ef the key problems that arises in expanding

level is 


agricu.tural production.
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The process of capital formation can be stimulated
 

fron internally Leneratcd funds, external infusion of funds 

or ],abor invootmen, s n the farm. Farms in develorrij 

ag~raV LLt tore. a:.e ye<,, dil-verse; o [Lten dispi.ar.irn 3:ifit <un t 

diff'_ ,roice's in resource endowment, e!.). qsa.Lii. f labor, 

ty :,e oCL capital, etc. These differences theL'efore l. ad Lo 

varying -ates of ability anid/or incentives to c,, ::, 

..,1 cb s ;.: ,ll :., to take less or more anv'atage of 

o;-:t :, fo.internal or . <nrc,: for Vito] .tion. 

Obviously, o.icy can hlave a major Impact on the speed and 

the manner that capital formation occurs at the farm level. 

U±lforturniaely, very little is -novm about this roco an 

the manner in which the individual farmer, under different 

resource sit)ations, will react. This problem has been 

Adasjn who statesi 1 
emphasi,ed by 

Very little is known about the extent 
of' rural capita:l buildup, what factors 
determine ] ts growth, what forns capi tal 
takes, how technical change affects 
capital accumulation, ud I hew rural 
cauital relates to fi., sector, and 
ov-ra-l.l grov, t1. 

The receit Przilian expcrience indicate.: that farm­

level czipita. formation is re.ated with farm size , enLer­

prise specialization and with exi:sting agricul.tural 

policies. When ana.Lyzing agricultural problems in hrazil 

Dale W. Adams, "Rural Capital Formation and 

Trechnology: Concepts and Research Issues", O.ccasional
 
f'aper ho. 29, uepartment of Agricultural Economics and
 
Rural Sociolo-y, The Ohio 6tate University, 1)71, p. 1.
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one needs to especially understand the diversity which 

exists among farms due to the size of the land holdinr 3Z 

well 	 as the type of farming. 

There have been studies which have shown tOat various 

sized farm units have not shared equally in th- growth that 

has taken place in many developin countries., Small i}mily 

farms usually not the of L..do share results econoi growth, 

especially when small and large farms are bot) qperatirnM 

within the same region. 3 It is acknowledned that this 

situation exists not only in the area selected For this 

study, the Ribeirio Prgto region of So Paulo, but in other 

parts of the country as well. While agricultural output has 

I! 	 expanded in Brazil, it has been a selective process with thu 

most rapid increases occurring on the larger farms. Ari­

cultural policies apparently have been such that larger 

farms are the most likely to benefit. Policies such as 

highly subsidized credit for modern inputs, minimum prices 

considerably above world prices for certain crops, and 

hiably favorable financing arrangements for the acquisition 

1 2Dale W. Adams and E. Walter Coward, Jr., "Small
 

Farmer Development Strategies: A Seminar Report", The
 
Agricultural Development Co~kncil, july, 1972.
 

3 Norman Rask, "The uifferential Impact of Growth 
Policy on the Small Farmer of Southern Brazil", Purdue 
Workshop on Empirical Studies of Small Farm Ag'iculture in 
Developing .ations, Purdue University, West Lafayette, 
Indiana, November 13-15, 1912. 
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machinery and for pasture improvement have ocen given.
of 

as examples of these policy tools.
 

A recent study in the region of Ribeirao Preto 
indi­

cated that.major capitnl investments have occurred on
 

farms in the decade of the 1960's. A major portion oF
 

these investments have been made by the large 
crop farmers
 

capital iivestments on these
 and it appears that major 

related to certain policy incentives, Other than 
farms are 

these general indicators (e.g. policy, size, and type) 

little is known about the specific factors that may have 

h level of capitalization on
 been associated with the 


farms in the region.
some 


be taken to better unu*er-
Two additional steps need to 


levol resour.e
stanld the relationship between varying farm 


situations and the nature, speed and degree of 
farm lev'
 

to 
caoitalization. This understanding is especially needed 

guide policies that attempt to' stimulate this proccc. The 

associated
first is the identification oNf factors that are 


The second is the identification of

with capitalization'. 


investment profitability factors through marginal analysis.
 

This study is concerned with the first,
 

SIby A. Pedroso, "Resource Accumuladton and
 
- The Case of Sao Paulo,
Economies of Scale in.Ariculture 


Bra~il", unpulished ?h.J. Nissertati-n, Departmrent of
 

Agricultural 3conomics and Rural Sociolosy, The Ohio State 

University, 1973, P. 3. 

5by A. Pedroso, op. cit., pp. 49.6.­



TMT OBJECTIVES 

The general objective of this .study is to identify and
 

measure the impact of variousi factors assoclated with fixed 

and with operating capital on farms in the Xibeir'.o Preto 

region of S~o Paulo, Brazil. 

Specifically, this res<'arch" study has the following 

objectives:
 

capitalated with variations in fixed operating 

1, To describe the sample farms and identify major, 

factors that may be related to differences iv levels of 

capital investment. 

2. To determine how these selected factors are associ­

and by farm 

size and type in the area. 

3.To arrive at recommendations for policies which 

might be better suited for each size-type of farmirvm and the 

overall agricultural production of the region under Vnvst ­

gation.
 

TA:. HYPOTHESES 

first part of this study presents a ,qescriptionThe 


of the sample farms in which the followinZ, hypothesis D. 

tested:
 

1. There are significant differences among the farms 

in the sample with respect to levels of input usages and 

also input productivities. 



The second part of the study utilizes the econometric
 

test the following central
tools of regression analysis to 


hypothesis:
 

are each a function2. 	 Fixed and Operatin4 Capital 

of land used, credit, labor,of net farm income,^amount 

and the educational level
level of' commercialization, age, 

at two and three
of the farm operator. Education enters 

all the otherset of shift variables affectin7levels as a 

c'actors in each size-t:pe jIroup of farmn. 
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CHAPTER !I
 

REVIEW, OF LIT.RATURE 

i extensive.The literature on capita], formation 

of studics focusiu o api­
jespite the considerable number 

attenti-7:n 40v. Ce=: 'ven
 
tal formation, however, very little 

to farm-level capital formation. 
'
 t 


obstacles 	and limitations on capital for uu 
Various 


identth'l c. 
 u,

in underdeveloped countries have beon 

central question which has b.e r. ula .-Y 

the rate of capital formation ',low in mnst
 

tornz ofractOrt
answernu in 
'The
countries . qwestIon is 

for we,­those accn'itln.'

accounting for low incomes and 


znrid the unri-
The unattractivensC
to invest,,i.nducements 

....u.
productive investment
fitable nature attached to 


savin; wi...re
..- rr 

developed countriesi low rates of 

L wx ,­
ference for the acquisition of assets 

which f': 


...

and preference for investment in 
productive capacity; 


are often cited as reasons. More recently it has be
 

in
 
argued that savings and capital formation 

by ,farmer. 

developing countries depends substantially 
on pro fitnhl 

"Rural Capital Formation and 
iDale W. Adams, 

Issues", Occasional,and ResearchTechnology: Concepts 
The Ohio State University, 1971, p. 1. 

Paper No. 	29, 

2Nathan Rosenberg, "Capital Formation in Under­

50,
The American Economic Review, Vol. 
developed Countries", 


September, 1960, pp. 0
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investment opportunities. 3 T1isallocation of the small. 

volume of resources vhich ,re devoted to investment pur­

p0505, poor manaimen, , and the propensioty to engage in 

short term speculativc ventures, are also barriers to 

cnni.ta. formation. 

CAPIDAL AI{V GROWTh 

Canital ean.be treated as a major factor associated 

with economic rrowth but it must be made clear that if 

capital is available wvihout, nt the same time, providirw 

,ii adecuate and fruitful frmework for its use, it il not 
L4 

be utilized ",roperly and therefore wvasted. 1'here is a. 

difference between additional capital investment involving 

poor management and traditional technology, and additional 

capital investment involving; new technology. In the former 

case one may find capital bein- underutilized or even wasted, 

case, this is less likely to happen.whereas in the second 

Another point isi that over capitalization may have 

little direct bearing on output i.nd consequently on the 

farmer's net income. Investment in physical capital, for 

3Yujiro Kayami and V. W4. Ruttan, Agticultural
 
Development: An International Perspective,--a-imore,
 
M'and -eJo -n n-Prss,-9_), p. 271.
 

4Arthur 4. Lewis, The fTheory of Economic Growth,
 
(Illinois: Richard U. Irwin_,Inc., -, p. 201.
 



example, assumes meaning only within a given technolog'ical 

and institut, /pnal framework. 

In studying the deterwinants of capital formnai"o, 't 

answermust be emphasized that capital may be only a partial 

,
to improved farm income: 

The answer to improved farm income does 

not lie with a greater use of capitaTi---fn 
e i StTFipattPrns. Rather it d ....... -FTo
 
the exTEnt -1cat I is a capital problem) 
upon a capital base being uoed by . nae­

ment caoablo of higher productivities and 
in large enough combinations to ro-turn a 

of lowdesirable income in the presenc, 
average returns. A,. _nterra- neecis a 

in the numoer of and an increasereduction 
in the capacity of farm workers. Considera­
tions other than capital, such as power in
 

the market place, healthy economy, agri­
are crucial
cultural public policy, etc., 


to farm income improvement. 

It has been found that the rate of capital accumulation 

Net income is considered mot important component 

at the farm level partially depends on the allocation of niot 

income between consumption and/or re-investment in the farm. 7 

the of 

a model ofcapital accumulation. This stud: presents 

5 . "Institutional and Capi-Gadiman, Struc:ture 

tal Formation", India-n Journal of Agricultural .Economics, 

Vol. 20, No. 1, January-rIarch -Et, pp. 167--!. 
6 R. G. F. Spitzo, 'Determinants of Capital Forma­

tion,-Conceptual and Factual Considerations", in Capital and 

C:.edit Needs in a Changinf:Agriculture, (Ames, Iowa: Iowa 
:]%ate Unfvers it%-Pres,--61)7,p~p.19-35. 

7. Gilchrist, "Projecting Capital Accumulation 

for the Agricultural Firm-Household", Canadian Journal of 

Agricultural EconomicS, Vol. 14, No. l, 51-o0, 
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capital projections for a particular farm In which the
 

relationship between total input capital and net income
 

The more stable this relationship
i- considered critical. 


is the higher the probability of mak ln- correct projections
 

of capital growth. The effect of income taxes, family size,
 

accumu­of management on capital
off-farm income, and level 


lation are left for further analysis.
 

It is generallyacknowledged that the exoansion of 
the
 

possible if' substantial
farm's productive capacity i's 


thus allow'.­of credit are made available to farmersamounts 

their level of physical and operatin ;ing them to increase 

im­
capital. Considerable attention has been given to the 


pact of credit on the process of capital formation and many
 

studies have examined the relationship between credit ani
 

One study, for example, attempted to explain
capital. use. 


fundsagricultural capital formation in terms of borrowed 

of capital ,cording to size-groups of farmand components 

Farm capital was grouped into homogeneousholdings. 8 

components such as fixed, operating, and human capital; 

the relationship between each component of c pita. and 

borrowed funds was then examined using regression aysis. 

8 Baldev Singh, "Capital Formation and Borrowed 

presented at the Seminar on "Eccnromic Develop-Funds", paper 
ment with Special Emphasis on Agricultural Dev~lopment",
 

Punjab University, Chandigarh, January 15-17, 1970.
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The conclusion was that credit represented a s~inifioant 

source of -.undC for .anital for:at.on. 

A model of capital accamt-aLmon et the 1C2?n-! vel ha­

been proposed in vmh.ci. the ro~or-.r of re t earn­

inns an-d borro,,'ecI i'unds ar, the -mst LlE. rtan-, virala',e . 

This model showed tiat the rate of ciian:-e of capital with 

respect to the retention rrit'Lo (-ro, ortion of .eC revenue 

and borrrwed 'u' -e-tainei for e.panlion) I0 dependent up­

on a -roth furc tIon cofined b' thIe t'1-lj, ,i L re,. ,. the 

rate of 'rcwthj to -the fiundr7 available for e..an­

sioil. 9 

From studi es of' 0-rrcu I +terel Droduct -otj Ln Solitherr 

Brazil, it iIc clear tl-eat ,- , ' .. ....... .. I . 0n 1 .
 

have not neceosarily bee .rinlJ' r' r,Oduc­

tion and productiv ..t., Lov.' s',nal retUrns -to c-anitul 

funonhave been found in s everal proiiict fon ym.-S-7 

For example in SouthI-ern brzl h etration oc crop, -pro­

ductivity anfd ito chance ,'as analyzed. Sa:: ,-e farmer: ,ere 

subdivided into thrc-e roupe: 1.) those .vo owneo mach,.nery, 

no2) those who rented mr.,.clinery, and 7) those vno i.;ead 

mechanized equipment for i:eir cror enterorlse. In tile 

-irst group, the rnarj;na. returns to capital was found to 

9 A. N. Halter, "Models of Farm Growth", Journal 
-of Farm Economics, December, 1966, pp. 1503-1/09

http:for:at.on
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be les than on, ~ h -olstaoc ie h 
groups. However, the marginal return to capital in the 

other groups was found -to be sufficiently high so that in­

creased use of machinery services could be expected to in­

more 


tional inputs. ' From this it can be concluded -that increased
 

not the solution to increasin:.
 

crease the value of output by than the cost of addi­

investnent in inputs alone i 

crop _roduction. The Study indicates that farmers also need 

a morebetter mianagement, more information Lnd efflCi ent
 

be .:rpected
utilization of retiources if any benefit Is to 


0
formation.from 	 capital 

Both small and large farms in the Ribeirgo Preto DIRA, 

specializing in perennial crops have been found to have 

extremely low value of marginal product for capital.l1 

One possible reason for the ne'r zero value of marginal pro­

the larger farms was, according to theduct 	for capital on 


study, an over-investment in capital items which may have
 

been 	due to the accessibility of highly subsidized credit 

in the region.
 

1 0 A. lvi. Steitieh, "Input Productivity and Produc­

tivity Change of the Crop Enterprise in Southern Brazil", 

unpublished Ph.). dissertat!on, The Ohio State University, 
1971.
 

1 1 Iby A. Pedroso, "Resource Accumulation and 

Economies of Scale in Agriculture - The Case of Sqo Paulo, 

Brazil", unpublished Ph.D. dissertation, The Ohio State 

University, 1973, P. 91. 

http:capital.l1


.. Previous-.analysis, _also using_data from-thea same_ 

sample of farms included in this study, found that output 

tal/land ratio was negatively correlated with net farm in­

12
 
come1 

Apparently, in certain areas of Brazil capital seems 

"to be made available without poroviding an adequate and fruit­

ful framework for its use. In tne Erazilian e~se, increased 

may not be th only answerinvestment in inputs by farmers 


is possible that poor an­to improving farm :income. it 

agement, poor education, and over-investment may be crucia1 

factors limiting the efficient use of capital. 

Several studies have been done concerning7 the acri­

in whichcultural production process of' Southern Brazil 


capital inputs have been analyzed as well as their imuact
 

these studies are not closely
on production. Although 


associated with the scope of this thesis, they provide
 

an understanding ofconclusions which facilitate overall 


how farm capital relates to production as well as of how
 

agriculture has been progressing in Brazil.
 

M4anagement performance and productivity of' capital
 

among swine farms under different levels of
resources 

12Ivan Garcia, "Capital Formation at the Farm-

Level in Sao Paulo, Brazil", unpubiished ?,.S, thesis, The 

Ohio State University, 1972, 1. 93. 
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found to be better on
management in Southern Brazil were 


capital was being used.
1 3
 

,the larger farms where more 


There is a need, especially on small farms, for a
 

greater investment of capital in operating expenses. This
 

has been emphasized by relating the differences among types 

and sizes of farms as to roource productivity levels, 

availability of institutional credit, intensity of capital 

investment, and degree of under-utilization of capital. 

Research on 289 farms in Southern Brazil has shown 

that farm capital increased by 14 percent from 1965 to 

1969; the value of land and physical capital made up a major 

part of this increase. It was found that the use of credit 

and an increase in the farm capital portfolio may be closely 

associated. However, neither size nor type of farm, accord­

ing to this study, were sufficient to explain -the use of 

1 5
 
credit.
 

An investigation has been done to determine the impact 

of a substantial rate of capital investment in mechanized 

1 3 Donald M. Soronson, "Capital Productivity and 

Management Performance in Small Farm Agriculture in Southern 

Brazil", unpublished Ph.D. dissertation, The Ohio State 

University, 1963. 

14Bodepudi P. Rao, "The Economics of Agricultural 

in Southern Brazil", unpublished Ph.D. disserta­Credit-Use 

tion, The Ohio State University, 1970.
 

"Joseph L. Tommy, "Credit Use and Capital Forma­

on Small to Medium Sized Farms in Southern Brazil-­tion 
1965-1969", unpublished M.S. thesis, The Ohio State Univer­

sity, 1971. 



power and equipment of farm. in Southern Brazil under three, 

increases; (2) mechanization accompanied by Qnterprise 

change; and (3) mechanization in which neither enterri e 

nor farm size cha.nges are apparent, Conclusions reached 

from the study indicate, in all cases, that mechanized 

farms had a substantially Ereater investment in operatin; 

capital per nnit of output. 

Another study showed that small farma' n Southern 

Brazil are not keepin': nace with the rate of growth of 

larger farms, Exception could be mae, according o thr 

a limited number of small farmcrs w.th
 
selected enterprises and assured mark1ts.1 7
 
results, to 10ealin 


Research pertaining To credit policies indicates that
 

only a few small borrowers have benefited from the recent
 

-
large increase in agricultural credit in Yrazil. Retrn

to credit used on large farms may be rather low and farmer:, 

who have access to credit sources tend to use largeor anounts 

of credit, Banks anear to be uninterested in makingj 'loans 

1 Norman Rask and J. Stitzlein, "Me.anizagao 

Agricola no Sul do Brasil - Seu Impacto no NI've! d.e Empeo, 
na Produtividade e no Custo do Produ9go", paper presented at 
Seminar on the Influence of Agricultural Policy on Capital 
Formation, Ministry of Agriculture, EAPA/SUPLAN, Brasilia, 
Brazil, February 29 to [arch 1, 1972. 

1 7Norman Rask, "Technological Change and the
 

Traditional Small Farmer of Rio Grande do Sul--Brazil",
 
Occasional Paper No. 65, The Ohio State University, june,
 

1972.
 

http:mark1ts.17


to sma.l farmers. It has been suggested that raising the 

on bank loans could lead to
real rates of interest charged 

a more efficient allocation of resources at the farm-level. 1 8 

FACTORS IIqFLUENCINC CAPITAL FORIIATION 

Knowledge" about the means for increasing th cavital 

bas-e of farmers is of primary ijmporance in the 2ricuitural 

development process. A-ricul tural development a iways roqlire: 

on tar:ns. The que.­the use of additional capital investment 


tion is: "How can this additional capital be generated?"
 

Credit often constitutes an important element .r helping 

farmers accelerate the capital accumulation rrocess 
and 

technological chane. Availability of credit may act as 

Iubricant and facilitate technological chance. But the 

amout of credit farmers use will depend on . number -'
 

terms and conditions
factors, the essential ones being the 


and characteristics of
imposed by the credit system, size 


ca]pacit'y, and
the fari:, operation, tre farmers' repa.nent 


the credit funds brinlQ returns
whether in0ts bought with 

in the credit oolieieswhich are profitable. distortions 

adopted by developin, countries can introduce bottlenecks 

The evidence from Latinin the credit distribution system. 

America, particularly Brazil, suggests that by holding
 

W,. Adams, "ResultadosFernando C. Peres and Dale 
Brasil" , presentedda Recente Politica de Cr.dito Rural no 

at Seminar on the Influence of' Agricultural Policy on Capi-
Ministry of Agriculture, EAPA/SUPLA-N,tal Formation, 

Brasilia, Brazil, February 29 to March 1, 1972. 



interest rates down governments have kept the rnrivate 

system and the credit markets from proviling sub­banking ~19 

stantial amounts of credit to a.riculture. One definite 

is that it damnensoutcome of subsidized credit policies 

blid up resources for antrancethe incentive to 	 save and 

efficient production alternatives. Another con­
"Into more 


is that lower inierest rates stimulate the un­
sideration 

mand for credit by farmers regardless of their farm size. 

On the supply side, cost of services, repaym'.lt 
guarantees 

are the factors that will ult-rmAtely
and bankers preferences 


occurs. 0
 
whether equitable distributiondetermine 


into the :-,ri-
Introduction of nw agricultural inputs 

formation of more capital.cultural sector may lead to the 


Farmers increase their operating capital by purchasin.- hy­

brid seed and fertilizer. The increased yields may lead to 

fixed cnpi tal through additional requirements
an increase in 


and other

for storage facilities, application equipment, 

Also format u.," no'an copital
complementary inputs. the 

if farm owners Pad to in,'wove
at the farm-level would occur 

1 9 -daleW. Adams, 	"Agricultural Creait in Lati.> 

Policy", Occasionnl Paper No. 9,America: External Funding 
and Rural Sacioino.,

Department of Agricultural Economics 


The Ohio State University, April 15, 1971, p. 1,
 

20
Norman rask, "The Differential Impact of Growth
 

Farmer of .Southern .razil".,Purdue Work-
Policy on the Small 

Farm ArIculture 	 in jeve­
shop on Empirical 5tuciies of Smal. 

Indiana,
loping Nations, Purdue University, West n.afayette, 


November 13-15, 1972.
 

.. .
 
: . . .: , 	 . ,
 

- , .. , • ' :. 	 ..... . .
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their management skills to more profitably utilize the new
 

agricultural inputs. A final result of the introduction of
 

new agricultural inputs can be the generation of social
 

capital or social overhead investment in the form of educa­

tion, extension services, marketing cooperatives, credit
 

services, and other community infrastructure investments.
2 1
 

The agricultural sector can become more productive if
 

the capital formation process at th3 farm-level ic acceler­

ated. But to do'his agricultural productivity must be in­

creased. Increased productivity is the core of economic
 

growth, and is probably one of the best gauges of economic
 

22

performance., The low level of technical efficiency of
 

Brazilian agriculture has prevented the agricultural sector
 

from giving its maximum contribution to the development of
 

the economy. This problem is summarized in the following
 

23
statement. 


Had the efforts been made to raise the
 
level of' productivity in the agricultural
 
sector,. and had trade policy been such as
 
to capture the gains from this increase in
 

21,C. Nelson, "An Economic Analysis of the 

Factors Influencing the Utilization of Fertilizer in Southern
 
Brazil", Occasional Paper No. 3, Department of Agricultural
 
Economics and Rural Sociology, The Ohio State University,
 
1969, p. 2.
 

22 Theodore N. Beckman and William R. Davidson,
 

Marketin, (New York: The Ronald Press Company, 1962),
 

Spp. 78-791.
 
23Edward G. Schuh, The Agricultural Development of
 

Brazil, (New Yorks Praeger,{ , 1970), p. 439.
 
" < :ii i :. i ,, - i < . ,i, .
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productivity, thR development of the 
total econ6fy 'might have proceeded at 
a much more rapid rate. 

Increasing agricultural productivity 1.2 an important 

part of increasing the satiisfactions of rural livin,, iAnce 

The ,.­without it most rural f'aS h-inC ...cannot ri ,e. 

tent to which increased agriculL',.'"al 9roductivitywill in­

crease the satisfactions of rural livinC depeds on ho.,* the 

ewardf of the increa.e. production are divide(i among land 

owners, tenants, far,,L laboer.,, and urba- contumers. *' 

Land and labor are the basic a:;ricultur,'! r" 's - s 

-.Iuan y and
most developing countries. AitIo,:h:the 

'of these resources art- very divorc , their uLoaucIL:1 

to 'the economnic well beincg'of farmers.. ±s-"?a2­fundamental 

h. ':"
ing the productivity of' thee two resources 


,3*',ithout
increase th eir total production and income. 2 An 

adequat-e capital baie to allow farmers access.. nw t 

nology ,higher levels o1' proctuc:tivt.y can no o. 'r......-

Iiprovemoeltjsposibie if a .:ubstantilA.
part,..produ ctivity 

'
 
i-3 to ,farlers "' 

and operati,-r -apita. 

amount of credit availab1e thus u n 2 

to increase their level of fi:ed 

2/.T. Iohr "?roJ ec t of Tntegrra?t-oc Rural
 

Development" , Agricultural uevelopmenrlt'C'o u n iil, 'New York,
 

1970, p. 2., ',, ' 

25) 
1). C.,r \strInsen and" Io.I'JOI Yoc-., "Thle 

Rose of Agricultural Proiu(: I Iv' Ly in Ec oinC vel.op oit", 
-Raynonid 

,,
Journs,l of Farm Icono ,ics, XLI: ' o. , comnor,. 

" : ;[ . . . ..,
", 
 ' 1+
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Another factor closely associated with farm capital
 

accumulation is managerial ability and the application of
 

technology in the farming operation. However, it has 

always been difficult to measure the managerial capacity 

of farmers and its impact on the production process. 
26 

Yotopoulos states that entrepreneurship is a crucial 

factor of production but is very elusive and difficult to 

submit to quantification.'7 In a study concerr)-n.g,< arri­

in the Bolivian Lowlancis,cultural development alernatives 

management was a difficult factor to quantify, in the fnr: 

production analysis, but ecucation was found -to be one of 

the major contributors -to management capability. 2 The 

adoption of new technology and the use of new inputs may 

depend on the level of education of the farm people who are 

29
 
them.
to use 

26Earl 0. Heady et. al. Resource Productivity,
 
!owa State
ReturnFI to Scale, and Farm Size, (Ames, Icwa: 


T)= r' 1956), p. 19.e Press, 


27
'Pan A. Yotopoulos, Allocative Efficiency in
 

Economic Development, (Athens, GreecE: -enterof Planing
 
and ]on)c Researcii, 1967), p. 60. 

28Kelso L. Wesel, "An Economic Assessment of 

Pioneer Settlement in the 2olivian Lowlands', unpublished 
Ph.D. dissertation, Cornell Uniersity, 1968, pp. I'.L, 173, 
20'?.
 

29 Yujiro Hayami and V. W. Ruttan, op. cit. , p. 2. 



CHAPTER III 

?,EO±JOLOGY 

Farm size and far.' type may influence the ontLmum 

allocation of farm resources. Use of cred.ttand non-fnrr 

income may also have an im',nct on the w-i. . al tit'j"Isti d iioc .......-


•,rocess. This study ta1:; i.nto account these varibloe in 

the economic analysis of the farm.. 

.. CAR.ACERIS ICS ACCOR DIPCD..SC.I.P..IV 

C'C0 FAik:'L 2Y7 A., SIZE 

The hs toso t ini 

"T"heors ire r;n nif".cant cdifference. a:mn; the arni in 

-the sam-ole with respec,t to levels of i-"ut usa-,c an a.L7 

in j,-itproductivities .1 

,The descriotive characteristics of the fa,- were i­

cluded uider seven q'ouos of selected factors: 1) Gross 

Investaent ard Output Factors; 2) 'Produtction Rt.io; , 

Labor Relate. ;) aid Schoolin,-; ) credIit-'actors; Ae lic; 

6) Non-Farm Income; and 7) Capital Intensity. 

The factors included in the first :;roip, .r 

Investment and Outcut Factors, were (i) amount of lanud useu; 

(2) value of total assets; (3) v...Lue of p7r. r. out 

and (h) net farwi .incon e . Production Rats included ( ) 

value of farm output :,or hectare; (2) net farm incoe uer 

STotal Assets refer, to.the a,reatvalue of: 
(1) total land and building invontory;(2) livestock inven­
tory; and farm ainery -nd eup... .. n,entory .easi.ru 
in Cr$. 

(3) .. t 
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rate of capital turnover, i.e. gross farm
 
hectare; (3) 


and (4) net outputof total assets;
output per cruzeiro
2 


ratio, i.e. productive net cash income per cruzeiro 
of
 

Labor Related Factors included (1) 
labor
 

total assets. 


intensity which was expressed in terms of total man­

equivalents 3 per hectare of land used; (2) average returns 

" output pez\man­
to labor, expressed in terms of gross 

farm 

equivalent; (3) ratio of net farm income to labor, 
expressed
 

and (4)income per man-equivalent;in terms of net farm 

the ratio of total assets to
 capital-labor ratio, i.e. 


of labor available on farm. Age and 
total man-equivalents 

the age and years of schooling of onSchooling were based 

Credit Use was measured as the sum 
of
 

the farm operator. 


loans in force, weighted by the proportion 
of the year it
 

1) 

received for 
unpaid. 4 DNon-Farm Income included income 

was 

other than the 
off-farm work, expenses paid by someone farm 

Capitald'!
 
operator, and other non-agricultural 

net income. 


ratios: (1) flow of 
Intensity was measured in terms of two 

7> 

2 Rate of Exchange: US..00 - CR4.49(at the time 

the data were collected). 

3Total man-equivalents is the total potential pro­

ductive labor available from the active 
members of the farm
 

family, plus hired labor used on the farm, 
measured in man­

adultof labor is one maleOne man-equivalentequivalents. 
the farm.(age 18-59) working 300 days on 

4For more details about the way Credit Use was
 

measured, see definition of credit on page 38.
 

j/ 



(2) flow offixed capital per ,ectare o. land undd, and 


per hectare of land used.
operating capital 


or -tes t for

An analysi s, 'V ar].ia(n:c anl(d i "-tcxNt 

determine whether groupsdifference owf~rfans were usad to 


when strati.d accordin< to farm rizf
 
4o fiarms difAred 

account the var,tfln 
and tyoe. ThO analysS takes into 

between sub-rns of farms. 
w.thin and also 


the :mean
 
To test for significant difference 

amon. 

PyW t, td:ed. a null ,, sia 
values, an F-test was prfom. 


• = X
o: -X' = , .1 


and the alternative hypothesis:
 

' ~A I 

the mean values for different
 X' ' , X' arewhere Xl,12.

farm-size or farm-t'pe grouns.
 

the values was computed as foil e,,,

The F-test of mean_ 

: P; -1:)
sb 


F-ratio = (r: - ..bW 


Where:
 

Sb Between smm of squares.
 

sum of squares.
S= Within 


= Total number of observations in all groups.
11 


= The number of diffecent qroups.
k 


5For details on thn variance analysis performed in 

J. Dixon anJ, .ilfrId asse, Intro­
this study see - J ), w York:" naGraw 
.u tior, to Statistical Ana(fses, 



to compare one
 Additional analysis was also done 


mean value.
 
particular mean value with another 

specific 


a standard t-test was performed. 
The null
 

in this case 


hypothesis tested was:
 

~o' ~l - 0~
 
H 0:XX2.
 

and the alternative hypothesist 

HA1 X1 - 2i 0 

farm-sizethe mean values for two
and were
where 
i 1 

groups or two farm-type groups. 

values was computed asmean
The standard t-test of th.e 


follows6
 

txl. - x2 .
 
t (n I + n2) ,- 2 1
 

2 2
 
S22 2 

n I -I 
+ n2-l1 

n 2 

where: 

X - X2 difference between the group 
means, 

n and = number of observations inn 2 

each group.
 

S~. and S2 = ariance within each group. 

2 -2) = number of degrees of frejedom.(n 


i = 1,2.
 

6 For computation of this test statistic see Hubert 

-].alock, Jr., Social Statistics, (New York:r 
1972), Pp. 224-228,7 
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3ASIC REGRESSION 'MOfE,
 

ultiple regression models are frequrntly used in 

economics to describe relationships that include more than 

one explanatory variable. In product! functions, output
 

is typically a function of sevr _- inputs; in consumption
 

models, the dependent variable may be affected by income, 

past consumption pattern, desirable viealth, as well a­

other factors. In demand functions the price of the oro­

duct, the price of substitutes, anci income are the tradi­

tional explanatory variables.7 

to derive a demundAlthough this study does not attempt 

for capital, part of the underlying theory of deri.vea demand 

is found 1n the functional relationships betweenfor inputs 

selected factors and fixed or operating capital on farms,. 

Fixed capital in this study was analyzed a. a set of 

of various factors suchheterogeneous components made up 

as buildings, equipment, and livestock. Therefore, fixed 

capital is viewed from a broad standpoint instead of con­

sidering only one specific input such as tractors, ivestock, 

or any other specific capital factor. A derived demand
 

function with the traditional explanatory variables des­

cribed above would be difficult to define and the scope of
 

7 Jan Kmenta, Elements of Econometrics, (New
 

York: llacillan Company, 11)' p. 347.
 



this study did not deal in depth with these complexities.
 

to identify major quantitative
The aim of this study was 

and qualitative variables which 
are asuociated with the
 

-the flow from the aggre­
two forms of farm capital, i.e. 


To do
 
pation of fixed inputs and of operating capital. 


seven variables have been included 
in the functional
 

this, 


net farm income credit, amount of land used,
 analysis: 

An
 

labor, level of commnercialization' 
and age of farmer. 

eighth explanatory factor, level of education, entered the 

dUTImY variable.form o1equation in the 


was used to determine

Multiple regrosSion analysis 

with caoitalwere associated
vhich of the selected factors 


farm types and according

each of the three soecificwithin 


each farm type.
 
to two combined farm-size ,roups within 


The results of the statistical analysis were derived
 

of least
 
from a set of regression equations 

through the use 

normallythe error term was.ssuminrthat squ.ares estimation, 


zero and the variance
with the mean equal todii.tributed 

C0 !5tant,
 

The basic regresslon equation vas"
 

+ + • • + biXi + u
 
.ODEL (A) Y a + b b2X2 

i = 1,...,7 

each one of these fac-
The rationale underlying 


tors is discussed in the "efinition of Variables"section
 

in' this Chapter.
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YA = dependent variable 

a = the vertical intercept or level of the 

function 

= the reresson coefficients for thebi 

inuependent variables 

Xi = the indpeno.ant variables 

u= the error terim 

First a linear econometric model with coven .nde'ondent 

variables was fitted. In addition to the seven quant..t¢,o 

independent variable cited above, ucat ', n"rO t, 

model as one or two dummy variables, in separat re[027r21iro 

equations. These wore aefined as dichotomous and trichat.­

mous dumrimy variables. A dichotomy was represent d b i1 

one binary or dummy variable, arid a trichotomy ',,s ro:'re*e:i,.­

ted by two dummy variables.' 

The values a"sign-" t On dummy vat ablos were. 

dichotom. trichotomy . 2 

Educated farmer 1 Highly educated farmer 1 0 

Less educated farmer 0 :odrately educated farmer 0 1 

Less educated farmer 0 0 

The dummy variables were introduced to the constant term 

and to each of the seven independent variables. 

9 jan Kmenta, opL cit., pp. 4i -010; J. Johnston, 

Econometric Methods, (New York: r.!cCraw-,Aill, P972), pp. 160-166. 



In the ct7 chotomouj as the function becom.-: 

V)OJEL (BZ) Yl = a + (b 1 + b J) X1 

+ (b 2 + o9 J) X2 

+ (b, + bJiJ) X* 
+ (~. + blJ) Xe. 

(b 5 + - 52J 

+ (b7 + b+!)) x 
+ (b? + blab) X7 

+iD + u 

and uon c2Xl'flsion: 

+ + 
4bX.4 

+ +a -b + b X2 3bX 3 bX 5 

+ b6 X6 + b7X + bs(DXI ) + b9 (DX,) + 

+ b! 0 (jX 3) + bl](DXj ) + b1 2(WX5 ) + 

+ b. 3 (i: 6 ) + bl4.(X 7 ) + 

1 X I 2 

+ SIJ + u 

In the trichotomIous case, the function becomes:
 
HODEL (B2 ) YB = a + (b I + bdD ] + bls 2 ) X1
 

22 " 

+ (b 2 + bgi ] + bl 6 D2 ) X2 

+ 	 (b, + ,, , + ) ,,) X 

3 ( + 0J1 . 1. f 3 

+ (b 1, + b 1 + bl9D 2 ) Xi 

+ (b 5 + b1 2 1 + b 19D 

+ (b + b! 3 1 + b 2 0 J 2 ) X6 

+ (1)r + blhJ.) + b,-iD) X,7 

+ + + u 
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and upon expansions
 

YB-	 a-+_Xl_ 2t.b . +4 

b7 7+ b8 (DX 1 ) b9 ( 1X 2) + bo10 (iX 3) + 

b11 (DlX4 ) + b1 2 (DIX5 ) + b1 3(D1 X6 ) + b14 (DI)X7 

2 X 2 3 X3 4 X4 tb5 X5 b6 X6
 

+ b15 (D2X1 ) + b1 6(D2X2) + b1 7 (D2X3) + b18(D 2X) 

+ b 19 (D2X5 ) + b2 0 (D2X6 ) + b21 (D2X7) + S1 DI + 

S2D + u2 


To test whether the sets of regression coefficients for
 

-the two or three educational levels were the same within
 

each of the size-type combinations (i.e. L-VL Mixed, S-M
 

Annual Crop, L-VL Annual Crop, S-M Perennial Crop, and L-VL
 

Perennial Crop) the following hypotheses were tested (using
 

an F-test) within each size-type combination of farmss
 

In both the dichotomous and trichotomous case the null
 

hypothesis wast
 

2; 2
Ho RB RA
 

and the alternative hypothesiss
 
HA 2 R2A


A R2 	 R 2Bi 

Where, subscripts refer to Model (A) and (Bi). i =,2.
 

In the case of rejection of the null hypothesis, it was con­

cluded that education had a significant impact upon the
 

slopes of the function. The F-test formula used was: 

R Bi - A . Q " K 

2 2 

1 B n - Q 1 i= 1,2. 



HA = %ultiple correlation coefficient for equation (A) 
2 

R2 = Lt.tiole correlation coefficient for equation (Bi) 

n = iN'o. of observations 

K = No. of variables in equation (A) 

Q -No. of variables in equation (3) 

A t-test was performed to determine '" 1 ther nt :,rm 

were relted to fi:.ed andincome, non-far2 income, a.d ret 

oweratinl cacital Rcording, to level of eduction. The null 

hypothiesis tested was; 

Ho : bn +b =0 

and the alternative hypothesis: 
;A: b +b / 

n e 
Where : 

b = Regression coefficient for the less eucate 
n 

farm ers 

b = Co r r ep o n d i ng rce~ r - ., 1on c o e Lf ic ... . t fo... .t .. 
e 

or high'i rducatedarmerseducated, moderately, 

-thetest is to determ ne whether the sum of a re ........ 
(zoeiffjcient of educated farmers added to the re res.on co­

efficient of less educated farmer significan,]y diCfers from 

zs sgroficantly different from zero, then it 

is concluded that educatLrin has an impact upon rthe variable. 

For exvq e, in order to dtermine if the relation hip be­

tw.o the dependlent variable, and net farm income (X1 ) 
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was significant for educated farmers in Podel , the nul 

hypothesis tested would be: 

H° . bI + b =0 

and the alternative hypothesis: 

4 b1+ b ~0
"'A "1
 

b +The t-test formula used wan: 

"tWr- u co 

D A 

nn
 
Where"
 

, , ,,,,
R.


22ov. b..,u.:,)n=+ 

o=N the ",lrrln Iigificace 


(,:CQgL , ,,J.C gives3 d re ', oe cor be-iv-',.<
 
Tk tt inuldtepenen 

wfl2oh thl lctiun 


the dependent viriabie and a sot of explanatoY ' V raLe~
 

another -teovt was .u.d to test the null hype :vsit'{
 

*': = 0
 

ard the al torn~tivc hypothesis:
 

H{A: R2 /
 

Tim F-ten t formnula is: R"n -k- ! 
F= V "
 

W~here a 

R2 correlation ,=Multiple coefficient 

='o. of oburervriLo.; 

k "= 'o,. of .ndc oenden-t' varia~bles 
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The relative importance of the independent variables
 

was calculated to determine,, without the influence of 
the
 

unit of measurement, the relative influence of each of 
the
 

This was

independent variables upon the dependent varl.able. 


done by standardizing the regression coefficients using:
 

' Sx.
 

b'bi S 1
 

sy
 

are
The transformed beta coefficients, (b') free of the
 

influenced the estima­measurement dimmiensions that may have 

tion of the regre5Eion coefficients (b,); Sx and S are the
 

stadard errors of the independent and dependent variables,
 

respectively.
 

In order to estimate the response of capital to changes
 

in each factor identified in the model, elasticities were
 

computed. The computation

X 
used was , 

Ei = bi
 
Y
 

variable (Y)This measures: the change in the dependent 


in the independent
resulting from a one percent change 

factor (X.).
 

TEST OF EQUALITY BETWEEN FAPIVI SIZE-GROUPS
 

The sample farms included in this study have been
 

three farm types (perennial, annual,
stratified according to 


and mixed) anad within each farm type they have been strati-


Lied according to four sizes (small, medium, large, and very
 

large).
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The test of equality between the coefficients for tkLe
 

same variable in two linear regressions has bceo used t 

dtermine whether two farm-size groups could be ag,-rc.ated 

into one group. The equality of the rurersison CO c­

ionis of the two functions involved was deterined with ur 

i-tst. 1 The test consists of takin' th ratio of the 

_vu::, of squares of the residuals o the two iussamrlyic. 

&or e::ample, where thu functiono repreertin. %u two 

vubsar:lez ares 

'(1) 	 +101 + I=2 12 T 133.
 

+.cX" +X , + ,
 

+ X 	 bX, + b,,.= + bX + b5 X2-(2) 2 i22 	 03X23 + 

+ b6X26 + 	b7X27 + u.2 

Let Z be a column vector of oara,.etors to ua cc ,.,:: oW oi­

the first subample ard let Z, be a column ve"ctor at p"'­

"eters to be estimated for the 30econd ubsarfpl.. 

O omputn" on of thi::; .ra io teCt I .: .e - ._,l"" ,h 


the following: (1) A'sher, "MtK of
Franklin "-,aLty
 
.etween Sets of Coefficientc 

>, 

in Mw Linear Re: ssens: At',
 

,xpository Note", Econometrica, Vol. 3b, Ao. 2, ;arch, 1970,
 

and (2)- Atieh 	 "Input Productivitj qnd
PP. 361-366; 

Productivity Change of the Crop Vnterpriso in Southern 3raz L,
 

unpublished Ph.D. dpsertation, The Ohio State University,
 

1971, pp. 	 12-20. 



a 1 a 2 

Z = a'3 aizd Z b3 

5%°5 
oc b,1 

0 

L 7 J L 
bC? 

T , t ??. nll hpothos tc be t c
 

: Z. ,
 

CA) zI z
,rid tho icatv l')tei 

AA Z1 Z) 

If the null nJ o.hOsjs is not rejected, the two functionv 

can be written as: 

Y(I) = X1 (Z!) + 
21 

(2 ) ++ I)?- - I "-' 

t2ii 3 an 
4,1ore X ifs an (n x 7) matrix, with (n) obe'vations and 

1 

iX, an (m 7)matrix, with (m) observatio.-u, 

Trhe i -r.~3~O ;12de termined by u.in :
 

° .,"'S(:L) - "(2)
 

SS + sS
 
+ !) ( 2 ) 

-, 21< 



Where; 

SSp = Is the sum of squares of the residuals of' the 

pooled samples with (n + m) observationu. 

SS = 	 Is the sum of squares of the residuals of the 

first subsample with (n) obseryations. 

Is the sum of squares of" the reb1Auals of thoSS( 2) = 

second subsample with (m) observati-c~n'. 

K = Is the numoer of ,Mepelt \a rible ir .L ­

ing thb nltercept. 

N*Is the total number o. o )or'vationy or (n + T) 

observations2. 

The above F-ratio can then b tested a::a. n-t tc rltl-

N )val value of F(K, N-2:, 

DEINITION OF VARIABLES 
- Fixed Capi tal (CRQ). Phe first depneent v:riabl.e Vf 

is the . nnual flow of flled caita..the rgresslon analysis 


The annual flow of fixed capitil was determine,: WY/ ,',l
 

percent of the v'ilue of rermanent structures (build­four 


ings, barns, etc.), plus twelve percent of the vAlue o,'
 

o
plus eig:ht percent of tio vJ.,-,mechanized equipment, 

plus six pnrcent of tSle v1iun 1'
non-mechanized equipnent, 


average Livestock inventory. These capital flow, Are
 

actually the assumed depreciation for the various capital 

used to 	calculateil 1 ifferent oercentages were 
capital stock items 

the depreciation rates of each of the 
the function when compared
with no significant impact upon 


to the selected depreciation rates.
 



items. It is also assuqed that the monetary value of capi­

tal is A ood su bstitite for the quantitat.ve.n measure of 

the capital items. Of importance is the fact that, snce, 

-
the data are available only for capital 0oc , a linear 

rel.ationship is assumed between capita]. vton"'. and capitsl 

fl')w and that there is proport'ionality of flows to stock. 

' e s ' xed capital is thus trans formed into a flow of erv 

ib-or ion t h..... u..,fnfr that the re].cvant concept prociuctU 1: 

quantity of capital serviceq which enters the prodauction 
process. . 

Y- Operating Capital (dr,.:) . The second deyecenen Omni,-j, 

of the rgression equation is operatirg cap lj:!. t'is' W2 

the amount of operating canital used during the pro.uc tion 

year. It is the sum of actual cost of fertiIizer, 1V[he, 

seeds, herbicides, pesticides, machinery maintenance, fuel, 

farm taxes, labor, farm insurnnce, and animal expenss dur'in2 

the production year. 

1 Zvi Griliches, "Estimates of the Aggregate 

Agricultural Production Function from Cross Sectionial Data", 
Journal of Farm Economics, Vol. 45, 1963, pp. 419-425. 
Uriliches used this technique to measure the capital vari­
able in fitting an aggregate production function to U. S. 
agriculture; klso see Pan A. Yotopoulos, Allocative 
Emfficiency in Economic uevelopment, (Athens, Grroece: ,enter 
o--l a~nnzng and E6n.c Research, 1967), pp. 112-140; A. £. 
Steitieh, op. pa. 16-2. and Haroiccit., W ivan urummond, 
"An. Economic Analysis of thn "arm Enterprise Diversifica­
tion and Associated ja.tars in Two hegions of ninas Gr... L:;-
Brazil", unpublished 1W'h.J. ,issertation, urdue Universt.y, 
1972.
 

1 3
.an A. Yotopou]o,, Ibid., pp. 59, 113-115. 



- Net Farm Income (Cr$). Net Farm Income is the value 

income QU::4 

total farm expenditures (the Pum of actual cort of ferti­

lizer, lime, seeds, herbicines, esnicideg, rachinry 

maintenance, fuel, farm taxe;, farm insurance, nnimal 

nx'penses during the productiom y'eir, and hired labor co;t), 

Gross farm outout includes the Kum of.c tal farm -.sn 

of gross farm output plus other agriculturua] mi4

receipts from crops, livestock, a'aniRma "roI,,uts pe,,
 

value of family and he'i. d labor farm orivi-ejeN , vaiu' f 

abnormal ]ivo'stock lof-es, net chne in .,e2toekl­

v,:ntory, and value of naynents iraae in kin - min live took 

purchases. 

Other a',ricultural income includes income recivo -d from 

land and machinery rental. For sugarcsne farm,- inc:,, Vr­

ceived from sales made pricy- to thn i product 

period was aiso included.15 

To be )roductive and grow, a farm has to i.thT.v "e.nerat ' 

i trincome or on xtorn,nts capi tal internaly from r,] , 

The value of the abrormal ]osr is eq,!a. t V
 

dif ference between observed livestocik .oes n a timv­
tically determined ronaept of rormA;i. "lyve W Wnoc'.
L-.
 

15The harvest season for suqarcane tokes p]:ce in 
September and sugar mills usually take more than six months 
to pry farmers for sugarcane purcha-3ea. Phis happens every 
year #hich means that sug ara n ,lA:c are always paid in the 

following production oor-od. ANis is the reason why income 
from sales mnde prior to the ]90/70 production period has 
;been counted for farms nroducing su,;arcane. 

http:included.15


sources. Farmers are expected to accelerate the proces 

of capital formation as 	a result of an increase in net
 

income. Also, use of new technology is enhanced as the 

of the farmer increases. Therefore, a positiveincome 

between this variable and capitalrelationship is expected 

flow.
 

(CrV). It includes income receivedX2 - Non-Farm Income 

paid by someone other than thefor off-farm work, expenses 

farm operator, aNd other non-agricultural net income. 

constitutes ait is hypothesized that non-farm income 

of revenue for capital formation on thesir'nificant source 

Ribeiro PrtN farms studied. A positive relationship oe­

tween this source of income and the dependent variable is 

expected. 

X-Land Used 	 (ha). This variable is defined as the land 

utilized in the farming operation during theactively being 

It is the sum of cultivated land (irri­agricultural year. 


gated land + non-irrigated, land + improved pasture) and 

natural pasture (amount 	 of unimproved paszlre land). 

that more utilizesIt is ypoth..ized the lana a farmer 

in his farming operation the more capital he needs in the 

production process. A positive relationship is expected. 

credit was calculatedX4.- Credit (Cr$). In this study 

in a previousbased on a credit availability measure defined 



m.V.
 

use in one reglon of Sao . Credit
study of credit 

the sum of loans in force during the produc­is defined as 


f)on year weighted by the proportion of the ;year tne loan
 

were taken into account:
was unpaid. Four general cases 


(1) loans which were negotiated prior to the start of the 

year; (2) loans which were negotiated at theproduction 

werebeginning of the production year; (3) loan, which 

(4) ioanu wh,.rch
negotiated duringn; the production year; and 

were negotiated at the end of the rrociuction ycar. i'or 

to the production year butexample, a loan obtained prior 

running through half of the production period was coun trLc 

at 50 percent of its contractual value. itf negotiated at; 

the beginning of the production period (Augut-2tO:r.r' 

,
1970 (end of p'fociuctio1969) and runfling through July 

percent, Al.:o, if the
period), the loan was counted at 100 

oeriod and running[
loan was negotiated during the production 

for half of the production per .od, it was cou,Led vt 50 ,er­

the end of ie productioncent. Finally, if. ne, otiatL.d 'at 


-
not coun ted ( .,we:,ht 0)". Ihi':period, the loan was 


it is assumed that a loarn
cedure was followed because 


of the production yea:: .oes net
available for only part 


fill as much of the credit needs :.- a loan ... ta-le fr
 

the whole production cycle.,
 

alGoerald I. N1ehmiian, , o"l ,,,,.or Cr'edit Use in 

Depressed Co,..Unity 0,,' S o Paulo, razil" uniublished Phu,
dissertatio-, Depar-l ent of Aricultural .coomCS and 

Rural Sociology, The Ohio State Univurs.ty, i97j, PP' 141'­

http:Univurs.ty


...Credit- functionsias alubricant.allowingifarm2 oamove.
 

along their production 'functions towards the optimal point
 

of resource use. It is hypothesized that credit has a
 

positive impact on the farm's level of both fixed and
 

operating capital.
 

X1 - Age of Farmer (Yrs.). This variable is defined as the
 

actual age, in years, of the farmer.
 

The hypothesized relationship is that older farmer%, 

have had more time to accumulate wealth; therefore, a pa31-

Vive relationisip is expectZd between this Variable 10c 

caoital. 

- Labor (t,..) This variable represents the total 

poty'ntial productive labor available from the active members 

of the farm family, plus hired labor used on the farm, mea­

sured inman-equivalents. One man-equivalent of labor is 

one male adult (age 18-59) working 300 days on the farm.
 

The inclusion of this variable in the function permits the
 

determination of the association between labor and fixed 

capital as well as between labor and operating capital. it 

is hypothesized that the amount of labor available on the 

farm constitutes a significant factor in explaining varid­

tions in the level of farm capital.
 

Xr - Level of Farm Commercialization (), It is defined as 

the ratio of value of farm products marketed to the value of 

gross farm output. 



This~ratio is an-attompt to-quantify th-evlo 

market participation, The rationalization regarding thL. 

variable 	 is that farms will capitalize more as their part!.­

in the market incranes. It is hypothesized thatcination 

farms which market a relative!; h..h proportion of their 

of capital; ther'o­;roduptLon will have the hilhest leve] 

and
fore, a positive relationship retween this variablo 

capital is expected.
 

Level of Education (dummy wvriable) This study not on:, 

attempts to determine th'e relntoRsh.p between capital PPvi 

if the relationship be­
education but attempts to find out 


tween fixed and operating capital and each of the input
 

of the farmer's level of education.
factors is independent 

To do this, education has been incorporated in the analysis 

of the irdo­as a dummy variable which permits the impact 

the dependent variable to be detar'inedpendent factors on 

for different levels of education. 
,.V
 

for tnrge 	and very lar,-e
The level 'f education 

as follows: (1) highly educnted:farmers has been defined 

those farmers who have com.letd nine years or more of 

i.e. have comple.ted ,inaFi,1. (2) moderp:telyeducation; 

educated; the farmqr-, with 'Wr, ,e Qen t yl (r 

Un itedI7Ginasio is rou:hy ,quiva'I nt to tatn. 

junior k,.gh school. 
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2 

.......-.. most.of'L- io .co1npletedor half-=way through 

nin Lo, less those who hav, ha(and () educated: not 

than four years of 
any forial education or comleted loes. 

r1o.
orim].rl 

I) 

less years of ;,hoo lir' 
Small fa.nors usually >avo 

thoe-J orc, tioedC ducation was divided into two levels:
 

to

(1) 	 educated and (2) less educated, Educat:d ref'ers 


and less educateo rot,.)ro

'our -'cars or more of schoolin; 

to less than four years of schoolindr. 

1ni tCd StateSPri.mario i. rou hly equival.ent to 

grade school. 



CHAPTER IV 

SAIPLE DESIG'' 

This chapter explains the jeoi raphid, clmatic, anod­

tho sample farms. it also on­agricultural Cottin; of 


-lains how the data were collcted arnd how t• rnYl,
 

farms were stratified according to wiz. and type.
 

AREA 0!, 5OY 1 

This study concentratn in one roeion of Sao Paulo 

which comprises the ,DIA (jiv.shio !::tc.ra.z ,o .nal 

conits" of wOAqrtcola) of' RibeiracJ ?reto. the UIRA 

mlnicipOMOS and enco:mpassos apDroc.:i:.aWol 3.]. ' 

+ area tho snte.'in
hectares or about one-eir htn ofthe 	 land 

IFor more information about I>. area .h t,. 
sd
following research studies: (1) Kelso L. ,,essl 

William C. Nelscn, "iethodolog,, .. dn1.oneral jata ueocr'i­

tion; Farm Level Capital Formation in "M Paul, ,1 ,,
 

Occasional Paper No. 47, December, 971; (2) Leda F.rro2.
 
a ,v C at-.,Agricuturant. al., Aspectos Econor ics da--- :- . .. •.. ,.:.:Ribeir'io Pret.o, .. 

,C .., 9 ,roni"An' -'N am . 1, 
-- ," :7f ' 3) William .... , . ',Cl"- .....	 . . .. .. ;l ,er ... . .
 .. OV , 

Ani!y.hs of Fertilizer Utilization in 2rnz 1", ',pu.u.s' 

,", i 1971 PP.h. dissertation, ,,h- Ohio State Unv"" 	 , 
... .......
47-53; (4) Solon J. Guerrero, ":tru 	 tural 1 

Agricultu ...1, t ",
Componr,ts of OLangec in a nrazilian 

. .... ".......,,
... 'publ 12'hnd Ph. U. d s rtat on, .	 Y"ornn't­uv 
PP. M ;td . ( Y) Q'an' CrokU -'_ 'O r .'o "V II' L'il 

;. "-,,N..•tion at tho :arm-Level in. So N... i,,", 
19Y2 , . 'u-.1.hc i. The . tate Univerd-ity -, p 1.-11;, Ohio 
do... . ........
 ()) o; /aldeci M a.erra, "All.. . 

f c o ] ­-de SWo P=0,An. o Ajr a 1969/70",p"roduto na Aqricultura 
thesis, Piracicaba, 1-71 , yp; 7-1.

unprublishcd !A.S. ESAKQ, 


2 A munic pi is approximately the same politic.i­

entity as a county in the United States.
physical 
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It 	 is located .in tihe rort,-oastern cornflm2 o," tho 

2. 	 te and '- brder-c i , P't -h th-. ee ., andd , nc.-<.h- , .. 

L.! , . ? (o '..D o2c " ' 0r" :.r''dL 'm i ."( ..... w~ ZLB, :7 . fi),-

.. .. ..t:7 i.r, r,. 


':9., '' -- : , ,-, . . r+,,-,", . r. J';',t c'r9 t .,":~ 'm' .' rl :.- i'. , ' .. :­

f-;)! . a 1f-r .. .. . . 

",,+' 2..11 4+ ." t. . , '... .. ,'A . , '",,' 

A. 	 .* 	 .. - A 

j~r 

.	 o *, .+ . .977 	 . . . 

q>,'7'' '7Vl.)j,w , '' .. 1 
. ..	 . . .....,0 . - . . a. 

'2 	 .! I t ' 2C 2t1 ' ,t',. +!~'2 "t+.", '! ' . "+ • i . 

.	 ... 
,.9 	 o -p. ....... ... 7,
 

Ii a ,,: - t,,.'-. ,.', i u']. c; nd (.3) e. i+cutur 1!+ ,.. o­

du ' 't .orn .22 r;rowI P.. 721a.pidly ,',,._t hi. -n -t,.e 1re7" .09 
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Also, of imnortance is the fact pointed out by Pedroso' 

affect this rcr'ion.that Brazilian agri.cultUral policies do 

Thiere are minimum prices for practically all crops ,ro, 
as well as, hni.,h].y subsidized credit for machinery, 

Certilz Er, Dsisture improvenent, and other oim ut'z.
 

liable 2 rrovids a br. urofilao the T o
EUI. 

out of a . of 8"0 in the u!RA, which were :o.ude:i in the 

,
,:."vey. The , .'ecction ofwr s -,,sdo.e on th O-.. 

,i.tati :tica! lnforme,tion Fro I 3R A (n-:t t t) .e ,, 

tie Refor:a A-;rra) and upon adviseo 

se+rctio. , t
:onnel working in the regior Sanpe 


by the
*.iew2:.r of farmers were carried out a team Qrom 

2scola '-uerio- de A!rJ.cultra Luiz de Queiroz A 

end The Ohio State Universi ty, 

A- .r - ,natura char 	.a-cterist2-oitcs h. .,,--.­

cerned, The following 	 are important: (1) climet "n the 

with rainy summers and dry winters;reoon is subtropical 


( ~2) t rea as !,1 !(,10 to 1,'700 . annual, P2 ' ,
of ... .. ,i 	 th 

3 Iby A. Pedroso, "Resource Accuulation and
 

Economies of Scale in AMriculture - ,ase ei. ,: g ,
Che 

brazi!", unnublishe.d h.D. dissertation, Department o
 

Tro .hi....t...
Agricultural Economics and Rura! ,?ociolo.y, 

University, 197 , p. 12.
 

crasileiroReforma Agraria)de'122RA (Instituto 
of the data 	 for each

maintains a 	 file which has a summary 
farm in the 	State. The summary includes the:-o,-owi.g in­

size and address of property, farner's name,
formation: 
if he does not li,7o at 	 the

address of farmer's rosidonce 
Or y ;-s 


vc tod, am.ount of p.ature, livestock inventory, etc.
 
"flrm, mh tow bon utili.d, what; cuil,_­



Tabile 2
 

iz uIain ana Farmng
eo I-uato 	 'enso, Pype of in Wine Selected 
Size, Popu ation, ropulatiol Jensi-, 


State of Sao Paulo, 3-970

of the DIRA of RibelraO 	Preto,
ivunicioTD-s 

o-a! -1p Lensity ,aj, r±a-onMunicipios Area(Sc.Km.) Pcuuiaticn Pecpl e/ci .Im.) Enterprise 

11]1O 11.5 Annual Crops4ltin6polis 	 9 7 

35.0 Perennial 	Crops

6 2,C00
Bata~ais 	 43.0 Livestock
Barretos 	 1,527 o 096 


Livestoc
 
Livestock
702 i ,212 	 6.0 


Colombia 

22.5 	 Annual Crops


1,201 27,147
Guarra 

31.0 	 Annual Crops
552 17,212jardlnopolis 
35.0 Perennial 	Crops
394 3 777Pontal 


Perennial Crops
L05 31,235 	 74.5
Sertaozinh-o 


24.3 	 Annual Crops
7,112
Sales de Oliveiro 	 293 


st'co do Brasil, 1971.
Source: Anuario E&sLat 
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the most precipitation during the first two months of 

the year; (3) the temperature varies between !60 and 

220C; and (4) the topography varies from flat te hilly, 

mostly favorable to a,-riculture, with altitudes of 300 

to 1,000 metors above sa-level. 

Concerning the state of Sao Paulo, itis important
 

-
to 1,now that its as-ricultur is not onl~r th rnot impor­

in Ic 
..t o!' all other statos ico't 


Th s'I.Ir " s
inc',eas3ng in im.ortance. t covers 27, 

million hectar-o) and nearly one-fifth ( 20 ;nllon)(21., 


Szo FauLo is

of Brazil's population is located there. 

best known for its industrial development which ias greatly 

This con­
benefited the agriculture of' southern Brazil. 


5
 

clusion is shared by Nicholls 
who states:


The generally high levels of farm labor 

productivity and production techniques 
in the agriculture of the sou- Of
 

Brazil are readily explained by its more
 

favorable location relative to Brazil's
 
-
urba n
 generating cen~ers of inuu-trial
 

development, particularly the city of 

Sao Paulo. 

from indus.trialincome is theAbout one half of the state 


sector, compared to loss than one-fourth for the rest of the
 

one- eirJhth of
cons'titutescountry. Agricultural production 


a-id on a national
w -_thestate,the total gross product 

-'William H. Nicholls, "Agriculture and Economic
 

article in 1."odern Brazil, (Gaines-

Development of Brazil", p2].orT4a-.rcs,
1.71),p2

ville, Florida; University of 
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.ly. 

has contributed 
basis, S90 Paulo's agricultural production 

the national agricultural in­
26 to 35 percent of groas 

o 0 6 
two decades. Currontly the State? 

come during the last 

of the 1Mras,.li-an rov
df ,o Paulo accounts for one-fifth 

national income. 

SOURCE OF DATA 

in this studiy correspond to the a,!ricu!-
The data used 

The dlta was collected through I farm 
tura!. year 1969/70. 

This wa the and of 
survey completed during July, 1970. 


in the reTlon
.t!Q 1969/70 harvest season for al. crops grown 

and sugarcane.7coffeee:ceopt 
Won=


of IBRA (Instituto Brasileiro do
The files 


as the roll of the total farm popul.tion.
 
Arraria) Were used 


.. ed
farms c arr out 
he sampling orocedure for selecting 

(1) more than 50 qor­
the following criteria:
according to 


cent of the land area should be under cultivationj (2) more
 

land operated should ba uti.]ized for 
than 50 percent of the 

and (3) more than 50 .. rcnt o 
speciallZe enterprises; 

should be owner operated.twe farms 

of Sao Paul& .aoout the role6 For more information ,conom.ade Arco.la,see i,titutoaqricultre in Brazil, 
Sgo Paulo, P",iruary,

''I.Agricultua Paulista,Dosenvolviento 
.72,2 ppo. 

data were col-
For complete details on how the 

see: elso L. Wessel and William C. Nelson, ,+.i­
lected Level .apial

General Data Description; Far.
odology and No. 47,Brazil", Occasional Paper
Formation in Sao Paulc, 

and Rural lociolo,,
of nI.cultural EconomiesDepartment 


December, .1971.
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The questionnaire used in the survey was pretested and 

)O&2!. ,,' elntervi',,.ni "r,revised befor_ the 

supervised by a teami of O.S.U. and fe1.o- a5AL.a u Kj 

z u< onl.t: f2o:: .-.L. did the iALtcrvLeing. Al farTwx,' 

interviewed wore precontacted by extension ugei a 2O inter­

viLo''tin; would :3c facil.tat-i. .A: cr0 C. c U: I; uc 

naire was accepted, it was chockled for internal, consistency, 

error, and clarity. -'here .: t.,;. rc...... a,'"ea; .aY 

as three rec.....act2 icefure 

satisfactorily. 

The 3U2 farms included in the originail saa:le .,,-c 

stratified according to size and far:,, tyiC. Acc ora, "t 

the farmn-size and farm-typo ztra tificatioi-. u, f'or 

oricginal sratiication, only -two snall farnr: -iu onL., nine 

farms ,';ere found in thre respective crop--fe-d Liv4'tocb
mediwum 

groilps. In th.e natural-pasture l'.vostock gro th:',- was. , 

only one medii'm size farm (Table 3). Since the ,rcsont 

Study L ; raclu i Iar-n- tyes o%,IC ei..C.YoLer 3as 

in tiese three strata were not sufficient to allow statis­

tical analysis. i'herefore, thes telve 'ali~ave'been 

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

cde ini tioi of farm ;± ze and t' for Lid,.­

study is given on page 514. 



-1 - " 1,- p an. .r om'-nt-:o ' -"' -n addition , t..I r t ' "1 

-- n'. .ie-r n- ''u~ to'>~ <'.0rtcl11r 

.Ltd stri t. to to.. -, 

it was assumed that .'rou,!An,.:,, -, far- t ..­

would not affect tho analyvio, he a!.,regLtIon of thIosC 

tvo farm-t:/pD .7roups in thic studyi resulted n a .xc. .ar.,­

i.a".7 ,Croup (T2able ,"), 

.UA2A }<-:. AUC' 

A nev! £t-t7. L'.02t . ,,W2.: U v,')o07,t( : 2 {Y',r ":.. " 

< ed ,' ... . . ,',r . h , . ,-",".. .. -", .... ;-­.. r v<i.'T Oo 't:2.n .I.n th},e o-r,... . . . ., .. " .. ' 

0S~l:L(2OU;.2 *~.A~~~mfA:itu~it 2.l2) 

Stl.sbe weoA3umn n-ary int roro r. rrr 

ple, uc azOItyx:_._ ent.r... s. ........ar ....ar .r o.. 


"1 o " rc ,nc ".. acu ...... t
f , onsi' and . ar th 

to~7,!urore oufr heo2'~nldt
this aaSt 

casis, a rcutior.'.wlation of !lan.,d to £-zaar.ci Uo,.... 

ac -'.. _raprr -'q~~'place, s~uch +,,-,.c en t(,, _ n._ s z , . 

A Sctmia Dat ct broessr wa f cor6 ' ' i. hr t,7,.1)3r his v,,h1-,to prepoare 'tis Stummary Data, -3et, ""1I C) 

_~ ~ 4) coniein-, ana accuracy an -insth.... . ... 

91"<_ti- ' .ay . .. ,r " ,- to L, (Cult."v--ted 

tand = Crop Lan t + I:..iprov,d . L. = Ctlv.,a te..and. .... 

Land + 7alatural ?astur,)
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Table 3
 

Original Stratification of Sample Observations by
 
Farm Size and Type, DIRA of Ribeirao Pr$to,


Brazil, 197?0 

Farm Farm .Ize 

Type (Small) (Medium) (Large) (V.Large) Total 

Natural Pasture 
Livestock 1 5 15 

Crop Fed 
Livestock 2 9 36 41 86 

Annual Crop 27 41 74 57 199 

Perennial Crop 16 22 28 14 60 

Total 45 '?3 147 117 3b2 

Table 4
 

Re-Stratification, for Present Study, of Sample
 
Farms by Size and Type, JIRA of
 

Ribeirao Pr~to, Brazil, 1?O
 

Farm Size
Farm ________________________ 
Type (Small) (Medium) (Large) (V.Large) lotal 

- 45 46 91Mixed 


Annual Crop 27 41 74 57 199
 

Perennial Crop 16 22 28 14 80
 

370
Total 43 63 147 117 
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CHAPTER V 

DESCRIPTIVE FARM CHARAC TERISTICS ACCORDING TO 
FARM TYPE AND SIZE 

This chapter includes a description of selected fac­

tors and a comparison of these among farms according to 

size and type. 

Specifically, the majoro hypothesis tested in this 

thedifferenceschaoter is that there are significant among 

farms in the sample with resn)ect to levels of input usages 

and also input productivities. 

seven groups of
The comparison was done according to 


selected factorss l)Gross Investment and Output Eactors; 

2)hzroduction , atios; 3)Labor Related Factors; 4)Age and 

Schooling; 5)Credit Use; 6)1ion-Farm Incorile; and 7)Capital 

Intensity. 

farm output
The co-nparisons of relative factors (e.g. 

on the equal weight­per hectare) in this chapter are based 

ing of each farm. Therefore, if the average gross farm out­

put (from Table 7) is divided by the average amoxit of land 

used (from Table 5) the obtained value will not equal the 

gross
values presented in the analysis of the ratios, e.g. 

farm output per hectare. The same interpretation applies for 

all measures involving ratios.
 

GROSS i;VESL:2 T A;" 0U2?UT FACTORS 

Amount 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 Zroups. Comparison of size
 

across different farm types inicates that perennial crop
 

farms used relatively less land than either annual or mix­

have more hectares of landod farms .... xcd farms tendc to 


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

Value of Total Assets
 

A sharp increase in the value of total assets occurred
 

the farm size became larger (Table 6). This was true for
as 

all three farm types, as expected, since value of land owned 

.-cet forwas included in the definition of total assets. 

small farms, no significant difference wa; founid among the 

mean values for total assets across farm types (!able J). 

Ae higher value of total assets in the very large mixed
 

farm group was due to land.
 

Value of Gross Farm utput 

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 (Table 7).
 

The statistical tests for difference of means indicated that,
 

except for ".elium sized farms, a considerable degree of vari­

ation existed in gross farm output according to farm type. 

Aixed "arms had the lowest values of farm outpuL in all size 

2he values of gross farm output tended to be thegroups. 


.highest among perennial farms, despite the fact that they
 



Table 5
 

Total Land Used, According to Type and Size of Farm,
 

DIRA of Ribeirao Pr~to, Sgo Paulo, 1970
 

Statistical Test for
 

Type of 
Farm 

_ _ _ 

Small 

Farm Size* _ _ _ _ _ _ _ _ _ _ _ _ _ 

Medium Large Very Large 

Difference of Means 

T-Value F-Value Level of 
Significance 

(Hectares) 

Mixed 114 720 5.25 .01 

Annual 13 33 110 545 49.73 .01 

Perennial 15 31 97 371 154.48 .01 

.89
 

F-Value 


T-Value 1.34 


1.36 2.27
 

Level of 
Significance .18 ** .25 .10 

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


**Not significint.
 



Table 6
 

Value of Total Assets, According to Type and Size of Farm
 
DIRA of Ribeirgo Pr~to, Sgo Paulo, 1970
 

Statistical Test fo
 

Type of Farm Size* difference of Means 

Farm 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 36,182 73,300 299,530 762,221 11.52 .01 

T-Value 1.48 .06
 

F-Value .80 .69
 
Level of
 
Significance .14 ** ** ** 

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

**Not significant.
 



Table 7 

Value of Gross Farm Output, According to Type and Size of Farm
 
DIRA of Ribeirao Preto, Sao Paulo, 1970
 

Statistical Test for 
Farm Size* Difference of Means 

Type of Small Medium Large Very Large T-Value F-Value Level of 
Farm Significance 

(Cruzeiros)
 

Mixed 2i, 269 129,917 5.78 .01 

Annual 4,997 i4,601 54,183 175,450 19.82 .01 

Ferennial 8,946 16,827 42,553 227,534 34.58 .01 

T-Value 

F-Value 

Level of 
Significance 

2.74 

.01 

.86 

** 

1l.44 

.01 

1.77 

.17 

*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 mixed farms (see 

Table 5). 

'let Farm Income
 

Similar to gross farm output, net farm income increas­

ed sharply for all types of farming as the farm size in­

types was si-nificantcreased. The variation across farm 

for all farma sizes ('/able Again, perennial crop farmsA). 

income w.iitl the exceptionhad the largest average net farm 

of the large size group where the large anhual crop farms 

had the greatest.
 

PRODJ TION :ATIOS 

The two average productivity ratios included in this 

section were defined as gross output per hectare and net 

The first ratio indicates tiefarm income per hectare. 

of land being used in the production
gross productivity 

incOmi e to land used,process. The second ratio, net Farm 

h.ectare of land gives toindicates the residual that each 

the farmer, after total operating expenses (hired labor 

fhie rate of capital turn­expenses inclusive) are covered. 

have also been included in over and the net output ratio 

this section.
 

Value of Far~m Output Per :,ectare 

found in the value of outputSignificant variation was 


This ratio per hectare among size-type groups (Table 9). 


also varied significantly within each farm type but did not 
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tend to increase as the faxm 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 either annual 

or mixed farms. In fact, the nature of perennial crops appear 

to be more land intensive which also re4uires more labor and 

higher levels of operating capital per hectare (see fables 

14 and 23). 

'Let Farm Income Per 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 ratios foil annual and peren­

nial crop farms tend to indicate that the residual provided 

to the farmer from each hectare of land used is greater on
 

small and medium sized farms (Table 10)s Similar to the
 

results found with the former ratio, perennial crop farms, 

as a whole, were found to have the highest ratios. Large 

Perennial crop farms had the second lowest ratio relative 

to all farm groups but this could be due to the very high 

level of operating expenses found in the tarm size-type 

group as it will be shovm in the capital intensity analysis
 

later. 

Capital 'lrnover 

2he rate of capital turnover is a partial 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
 

(fixed capital) for a given production 
year.1
 

assets 

With the exception of small perennial and very large 

annual farms, larger farms tended to have higher rates of
 

capital turnover (Table 11). 'ith respect to farm type,
 

perennial crop farms tended to have the highest rates of
 

fixed capital turnover. Large and very large mixed farms
 

eight years for the average farmer
tended to require five to 


total investment.to oroduce an amount equal in value to his 

that an average farmerAmong annual crop farms, it was found 

his total investment
produces an amount equal in value to 

five years whereas perennial cropin approximately three to 


four years td recoup their
farmers required only two to 


fi.:ed capital investment ("able 12). 

_,et Output Ratio
 

The net output ratio is the ratio of4 net farm income
 

to value of total productive assets. 	 This ratio indicates
 

fixed resources owned
the percentage return realized on all 


during a given production period. The obiained 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
 

iTotal 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 ii 

Size) of Farm,:?ate of Capital Turnovor, Accorcifn to e 
jL.A of ,ibeirio ,,rto, &ao 1aulo, 1970 

Statistical lest 
for i fff -cr-mce 

of eanssize"Type of Far d 
Farm -e .i u- -ar.e--/ c.ry--Ear- _,--T-'-Y Luveee0 

_Si_-nificance 

riercentat:es 

."ixed 12 19 1.> .18 

22 3.70 .01 
Anual 16 22 35 

243 1.10 ** 
Perennial 32 26 27 

i- ,'alue 1.93 1.73 
7 • 0 .4.-,aluc

Level of 
S--fica ce .05 .09 .01 .1­

:ee able 4 in , uhaier IV for number of farms in each size-type -roup 

-.--"Lots,=L~fican-,. 



Type of 

Farm 


MIXED
 
Large 

Very Large 


AN'NUAL 
Small 

Medium 

Large 

Very Large 


PERENNIAL
 
Small 

Medium 
Large 

Very Large 


Table 12 

Average Number of Years Requirea to Cover Fixed Capital
 

Investments According to Type and Size of Farm,
 

DIRA of Ribeirgo Pr~to, Sao Paulo, 1970
 

Rate of Capital 

Turnover 


(%) 

12 

19 


18 

22 

35 

22 


32 

28 

27 

43 


Average Number of Years Rank
 
Required to Cover Fixed
 
Capital Investments
 

8.3 10
 
5.3 8
 

5.4 9
 

4.5 6
 
2.9 2
 
4.6 7
 

3.1 3
 
3.5 4
 
3.8 5
 
2.3 1
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productive returns; among annual crop farms, the small
 

and large groups had higher returns; and aznong 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 hectares of lad 

used; 2) average returns to labor; and 3) the ratio of net 

farm 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 (Table 

14). This is an expecLed result since it is known that 

smaller farms are mu.h 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 crop farms tended to be more labor intensive 

than either annual or mixed farms. This Is a logica2, 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 roups. 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-equiva­

lents of farm labor. Available farm labor represents the
 

total potential productive labor available from the active
 

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

farm, expressed in man-equivalents. ihis ratio constitutes
 

the measure for the average returns to labor. ihe results
 

presented in Table 15 strongly suggest that the average 

returns to labor increase as the farm site increases. This 

was found to be true in all three farm types and was more 

dramatic for mixed farms. 

The reason why the ratio of gross rarm 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 machinerl for labor on la:ger farms. 

Phe high capital-labor ratios among larger farms (Table 17) 

also suggests that labor substitution anong larger farms is 

occurring. 



Table 15 

Average Returns to Labor, According to Type and Size of Farm, 
.UIAAof rioeirao rr6to, S)o Paulo, 1970 

Statistical Test 
for Jifference 

Type of 
Farm Small 

Farm Size* 
tedium-- Large Very Large 

of' i,.eans 
T-Value i'-Value Level of 

Si-nificance 

(Cruzeiros/.. E--) 

...xeQ 6,955 22,664 2.67 .01 

Annual 2,900 5,226 -, 637 9,176 2.0C .10 

ierern ial 3,969 3,904 5,i 0 7,766 5.09 .0Z 

C-Value 1. 34 
:.'Value .70 4.14 
,evel of 

" fi.can.16c e .02 

of farmis in each size-type group.::ee -able 4 in Chapter V for number 

-. ot sLnificant. 
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,Rati.o of Net Farm Income to Labor 

The measure net famn income per mai-equivalent pre­

sented somewhat different results as compared to average
 

returns to labor. Among mixed and annual crop farms the
 

ratio increased as the farm size increased but this trend
 

did not exist among perennial crop farms& M]edium and large
 

perennial crop farms had lower income-labor ratios than the
 

small or very large farm groups; the very large group had
 

the highest income-labor ratio (Table 16) This tends to
 

indicate that, except for perennial crop farms, the larger
 

the farming operation the greater the net farm income per
 

unit of labor.
 

Capital-Labor Ratio
 

The capital-labor ratio tends to incr'ease as the farm
 

size increases (Table 17)2 This is an expected result
 

since substitution of mechanization for labor is occurring
 

on larger farms.
 

AGE AND SCHOOLING 

by many factors.Mianagerial capacity can be influenced 

This study takes into account two variables which may affect 

the managerial capacity of the farm operator as well as 

2 The capital-labor ratio is eqtal to the value
 

of total assets divided by total man-equivalents of labor
 
available on farm.
 



-able 16 

-et Farm Income-Labor Latio, According to Type and Size of Farm, 
jTI A of .ibeirgo Fr~to, -;o laulo, 1970 

Statistical Iest 
for iifference 

.ype of Farm Size-"- of '.eans 

arr Smallh edium Large i cry targe i-Value --F-Value Level of 
-3isnificance 

:ed , 57 15,773 2. .02 

Annual 1, 58 2,27 2,93) 3,172 .N3 ** 

ierennial 2,200 1 il)4!! 3,i2,4,1 1.1 

i- alu e 75 • 5 
Ial,:

L4evel of 
5.31 - 79 

6i,-nificafnce .31 .01 

zee Labie < in .iianter iV for numoer of farms in each size-tyce t-roup. 
" -.. 0 s17'n12- nT 



kiUng-
Table 17 

of Size-'ype of Farms According to Capital-Labor Ratio, 

JI:'A of Ribeirao Preto, Sao Paulo, 1970 

:ype of Farm Size* 

Farm S-a,. ediu;w Large Very Large 

.::ixed 

(Cruzelro7... 

74, 473 
(2) 

) 

146,408 
(1) 

Ann:ual 21,379 
(8) 

26,07-
(7) 

34,847 
(4) 

55,254 
(3) 

.­erennial 17,412 
(10) 

17,980 
(9) 

31,757 
(5) 

30,981 
(&) 

( ) 
!able 

= sanuk 
"e -ha-ter Il-infor nu:;iber of _farms in each size-type group. 
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capital usage: age and years of schooling. 1he relation­

ship between these two variables and capital formation is
 

left for the regression analysis in the next chapter.
 

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 (ilable 16). 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 be 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 more 

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 

Ribeirao Pr~to is one of the most developed agricultural
 

regions of Brazil, and yet, th2 level of education among 

farmers does not appear to be high especially a:nig s:%all and 

medium farmers. The averages for the small and meuium sized 



!able 1A
 

Age of Farm Operator, According to Type and Size of Farm,
 
jIRA of Ribeirao Prito, Sao Paulo, 1970
 

Statistical lest
 
fop nifference
 

: of eans
lype of Farm Size 
Farm Small 7.edium harce Very Large i-Value F-Value Level of 

Significance

(Yrs.)
 

"ixed 51 50 .37 ** 

.Annual 46 47 4,1, 46 • 50 

:erennial 53 53 h6 44 2.25 .09I 

.-alue 2.00 1.95 
7-.alue .991 1.95 
Level of 

.14
ninrficance .05 .05 


*wee 2able 4 in Chapter !V for number of farms in each size-type group.
 

-*
ot significant.
 



iable 19
 

Years of schooln! of Farm Cerator, According to lype and Size of Farm,
 

JiRA of ibeirao .r~to, Sao raulo, 1970
 

Statistical lest 
for jj4'ference 

fype of __ ar .ize* of :.,eans 
Farm Small "ediu Larce 'eryLarge r-Value - alue 	 i-Level of
 

Significance
 

ixed . 7 7.4 i.61 .11 

Annual 2.9 3.9 4.2 7.2 o.13 .01 

ierennial 3.7 2.2 t.3 5.3 3.96 .01 

"-,Vaue-Value . 73 i. oo 2. 

tevel of
 
.10 .07
fj-nificance w 

.ee abIe in Chapter IV for number of farms in each size grou:. 
o-otsicnificant. 
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farm operators indicates that these farmers had not finish-


S- 3 
ed curso primario. The data for the larcer farm operators 

indicate that an average farmer in the region had completed 

curso primario but had not finished inasio. 

CREJIT USE 

To measure the amount of credit that was used in the 

production year, the sum of loans in force weighted by the 

proportion of tho year it was wipaid has been taken into 

account and measured for each farm size-type group. 5 The 

analysis indicates that credit was used .,iore as tie farm 

size increased within each type of farming. Except for
 

small farms, annual crop farmers used more credit for all
 

size groups than either mixed or perennial crop farmers
 

(Table 20).
 

If one examines the amount of credit used during 1969/
 

70 on farms in the Ribeirgo Preto area it is found that three 

of the type-size farm group-s had an amount of credit outstand­

ing which exceeded their net farm income, i.e. large and very 

large annual crop farms and large perennial crop farms. The 

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

curso rimario is roughly equivalent to U.S. grade 

school. 

y$inasio is roughly equivalent to U.S. junior high 
school.
 

5 For more details about the way credit use was
 
iieasured, see definition of credit on page 38.
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These farms had an average credit use of Cr', 108,342
 

with an average net income of Cr.' 40,256. Thus, outstand­

inL' credit for annual crop farms, averaging over 500 hec­

tares in size ;,,as 2 1/2 times their net income. If credit
 

is comoared with the value of total assets it 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 aszets. 

Small crop farmers used relatively less credit. Small 

annual and perennial crop farmers had credit use in 1969/70 

amounting to only two and three percent, respectively, of 

the total investment in capital assets. As will be shown in 

the regression chapter, with respect to small and medium 

crop farms, credit appears to be having a significant impact 

but only on the level of operating capital.
 

As farm size increases non-far income also increases
 

(Table 21). The mean value of non-farm income for each of
 

the small farm groups was found to be almost the same as the 

meal value of net farm income (see Table 0). Amon>' medium 

and very large sized groups, non-farm income was less than 

net farm income. The value of non-farm income for thle 

perennial large farms was higher than the net farm income for 

this sane group. As a whole, non-farm earnings appear to be 

an umportarit source of income for some farmers in Ribeirio 



.able 21 

to Lyoe and size of Farm
 :,on-'arm income, Accordin 

jI.A of -ibeirio -r~to, S3o Paulo, 1970
 

Statistical Lest
 
for jifference
 

yze of er;, of1ize
-cans 
T e F- alue Level of7arm ,ail7etuun Large ,7ery targe Si-ni ficance 

I, 0 1,539 1.10 .27
.'.ixed 


1.4)
2,2Annual 2, 3 
,5 i, , _,46)31 5'3,4731 4.64 .01 

Lerennial 


-,:a Iue i .i0 •5)
 

5.-5 1.57."-'-V lue 
ievel of 
girnifi anc e .25 .ul .21 

size-type zroup. 
e a],A Q in ;,-a-,ter IV for number of farms in each 

i ficant.•:ot I-i.n 
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production process andPrato. It could be that both the 

the level of farm investment are affected by this exogene­

ous variable. 

CAPITAL I::T .,IIY 

capital intensityIn order to measure the level of 

among farms, two ratios have been taken into account: 1) 

fixed capital per hectare, and 2) operating capital per 

hectare. 

capital er :-ectareFix'ed 

tended to increase as theFixI ed capital per hectare 

crop farms tended
farm size increased; however, very large 

than large
to have less fixed capital invested per hectare 

have more
farms (lable 22). Perennial crop farms tended to 

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

0Weratinrg Capital per ectare 

hectare sucg-estsTLhe ratio of operating capitai per 

mnore in operatingfarms tended to investthat perennial crop 

basis than the other types ofcapital on a per hectare 

sized farms tended to havefarming (Table 23). Also medium 

a higher level of' operating capital per hectare than the 

that can be detectedother farm size groups. Another trend 

the ratios for small farms, as the farmis that, excluding 

size increases the ratio of operating capital per hectare 

decreases. 
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aODeratin7 ;acita :er ::ecTare,.- 6r~to, -aulo,-- and .ize of FarmJLxA of "ibeirZ-o Accordin.oao to cc 1970 

S tatistical -est
 

for jifference
 
n-ype Farm . 01 .e2ns
of :ize 


Far- :al1 e-iuU: 1ar -e 7ery Lar-e I te -- ,vu1e of
 
z-inificance
 

SCruzeiros/--a 

Tixe 1i 76 .22
 

Annual I4b 214 190 164 2.0% .10 

erennial 200 21 2o 208 1.4 .26
 
co
 

-Value 1.57 1.52
 
-'.alu 26.74 19.66
 

Level of
 
.3 n.i fcance .12 .13 .01 .01 

azec deinition of 0pceratins- anital nave 36. 

%ee able in ,hapter I" for number of farms in each size-type croup.
 
.ot .
sic:nifican 
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Three broad categories of characteristics can be
 

identified from the analysis: those related to level of 

output and income; those related to inputs, :;pecifically 

focusing on capital and labor; and those related to ma ze­

mnet. in addition to these, one policy variable - credit ­

has been taken into account. 

lith respect to output and income, some socific trends 

have been detected. .,ixed farms had the lowest values of 
gross output in all size groups. Perennial cro> farms had 

the hi-hest values of gross farm output, des-ite, the fact 

that they used less land than either annual or ;i.:ed farms. 

Similar to cross farm output, net farm income increased 

sharply for all types of farmiag as the farm sie increased. 

'Ion-farm income appears to be an important source of
 

income for some farmers in :Uibeirao Preto. The mean value 

of non-farm itnuo~m, for large -erennial crop farms was higher 

than the mean value for net farm income for this san.e group. 

Among the small farm groups, the mean values of non-farm 

inco-ne were found to be almost the same as the mean values 

of net farm income. 

.',ith respect to output per hectare, this ratio did not 

tend to increase as the farm size increased. omparing this 

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

more inten-: ,Veusers of land than either ainual or mixed 

farm:. ratio of nct 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 oneraliza­

tions which can be mades (1) the perennial crop enteririse 

appears to be more profitable than either annual croppingr 

or Mi::ed farming; (2) mixed farming appears to be the least 

profitable type of farming; and (3) non-farm income may 

constitute an importat source of income for some farms in 

the region. 

On thp input side some specific trends were found con­

cerning input usage. Fixed capital per hectare tended to 

increase as the farm size increased; howeveor, very large 

crop farms tended to have less fixed capital invested on a 

per hectare basis th-an either large or medium farms. Joi­

paring this ratio across farm types, it was found that fixed 

canital investment per hectare on mixed farms was low com­

pared to annual or pcreni ial crop farms. Perennial crop 

f-.:..s 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 

aid the lowest were found for the mixed farms. Comparing 

this ratio across farm sizes, it was found that the ratio 

tended to increase from small to medium farms but it declin­

ed as farms became larger.
 



Based on the rates of cauital turnover for fixed
 

assets, perennial crop farms required the least number of
 

years (2-3 yrs.) to recoup their investmeit as conpared to
 

annual cro farms (W-5yrs.) or mixed farms (5-o yrs.). 

The net output ratio indicated that perennial crop farns 

tended to realize hijher productiva returns on all fixed 

resources owned than either anual crop far:. s or ,ix:.:ed
 

farms. The latter had the lowest r mns. 

,ith respect to Mhe labor ins-ut, the results indicate 

that labor inl;ensicy decreased :as .-ar size increases.
 

Perennial crop farms used -&he -reatest aout of labor oni a 

per hectare basis as compared to annual or .ixod farms. 

The latter used the least am.otunt. ." ratio of gros. farm­

output to labor, i.e. averaxe labor ,roductivity, in­

creased as the farm size increased for all three farm types. 

?he ratio of net farm income to labor followed a si ilar
 

trend amnof mixed and annual crop far= but not a..on. 

perennial crop farms. Finally, tC, oitai-labor ratio 

increased consistently as the far, size increased a.monV all 

three farm t pes.
 

The generalizations which can be made on the input side 

are that (1) perennial crop farms tena to have the ijiie t 

levels of capitalization an( m.xed farms the lowest; (2) 

perennial crop farms require Lreater arowutz of labor Oer 

hectare on their farming operation and mixed farms the 

least; and (3) farms opecializin in rennial crops 
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require the least amount of tine to recoup tGheir capital 

investnent on fixed assets and mixed farms the longest 

period of time. 

'2he third broad category of characteristics is related 

-to r: nae' ent. it includes age -and schooling. -he age com­

arLSons indicate that a:eong rurrnnial crop farms, or-era­

tors of larger farns tinded to be younger. Among- mixed and 

annual crop far,2s, age of farm oporator ,,as a.pro;:i.:iately 

tile samie re:ardless of the farm size. Comparing< the mean 

values fou-nd for age and the .iean values found for fixed 

canital per hectare, the hypothesis that the level of capital­

ization is h mong older farmers cannot 1e substantiated. 

The schooling comparisons indicate that among mixed and 

annual crop farms the farmers' level of education increased. 

H-,oever, this trend w,,,as not found among perennial crop farms 

where small far:-ers had more years of schoolin!- tii mediun, 

size farmers, and large size farmers had more years of 

schooling than very large farmers. ;dbeirac Pr3to is one 

of the most developed aricultural regions in the country 

but the educational level of farmers does not appear to 

be very high, especially among small and medium farmers. 

Vr.ry large farmers had an average of 6.6 years of education; 

largze farmers had an average of 5.4 .ears; and small and 

medium farmers had an average of about 3 years of education. 

The generalization that can be made concerning educa­

tion is that larger farmers tend to be considerably better 
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educated than smaller farmers in the region of ,'ibeirgo 

?reto. It should be noteu that the level of educational 

attainment of farmers may be a contributor -o varyLin 

rates of ability to accept capital changes ac well as to 

take less or more advantage of internal or extrnal sources 

for capital formation. 

The analysis of credit use a;nonK farmers indicates 

that more credit is used as the farm size increases within 

each type of farming. Annual crop farmers usej m:ore credit 

than either :nixed or oerennial crow farmers. iree o- the 

ten type-size farm groups hau an amount of c.edit out­

standing which exceeded their net farm income; they were 

the large and very large annual cro-w farms and the very 

large pereinial crop farms. 

,4ith respect to farm type, the low ratios found for 

mixed farms, i.e. natural pasture anud crop-fed ]ivestocz 

farms, can be explained by the nature f is far enter­

prise. Natural pasture and crow-fed iv.wstoc' f'arms rely 

largely on extensive amounts of pasture and not so mw:i on 

cropping. This obviously requires less capital, less 

labor, and less tillage. The result is a njon-ltensive 

type of farming operation. Annual cropping, i.e. corn, 

cotton, rice, or soybeans, requires more tillage and 

mechanization. It is logical that more credit should go 

to annual crop farms considering their neeu. for more mechan­

ization as required by the nature of their enterprise 



-92­

gpecialization. Finally, the higher capital and labor
 

intensity ratios found arong farms specializing in 

perennial crops, i.e. coffee and uarcau_ , reflect that 

this typo of farming has been very responsive to existing 

!ore output has been obtained.agricu].tural T)olicies and 

In the case of coffee, governeiiut policies include ninimum 

prices and hi-hlw subsidized a-d long ter.mi credit for new 

planting. In the case of sugsarcane, policies have in­

cluded production quota allotments, minimum prices and 

farm consolidation.subsidized credit for 

2ased on the findings presented in this Chapter, it 

is apparent ihat across farm sizes and ures: (j) 

perennial crop farms are trie mos L inoeiisely oneraceu wid 

mixeu faris -she least; k2) credit is concentrated on 

larnger farms, particularly the annual. crop far:: s; ar-d (3) 

the major differences among farms can be largely e;.:plaincD 

by three factors: farm type, farmn size, ane policy. 

The hypothesis that there are sigrnificant differences amonE 

the farms in tie sample with respect to levels of inrut 

us-ages and also input productivities across farm types and 

sizes is supmorted. 

A iore detailed discussion about these policies 
is presented in a study by Iby A. Pedroso, "Resourc Accumu­
lation and Sconomies of fcale in Agriculture - fhe Case of 
Sao Paulo, r unnublished Ph.w. dissertation, Tlie uhio 
State University, 1971, pp. 12, 13. 



CHAPTER~ V1
 

REGRESION A.ALYSI 

This chapter uses multiple rejrc2cion to analyze the 

relationship of selected factors with either fixed or opera­

tinZ capital for the sampie far::.s. 

!he central hypothesis tosted was thac fix&d and o.era­

ting capital were each a function of1 not farm .ncome, non­

farm income, amount of land used, arc'it, a,( of farmer, 

available labor, level of comnncrci-lizatio., and the educa­

tional level of the farmer. Level of eaucatio entered the 

reoression as a dummy variable, in sc.ara..a, rssion 

equations and was introduced to both the constw.i tern and 

to each of Whe other neven oriji nal indeD¢.:uent Variables. 

This was done to determine whether the raiationahly between 

either fixed or operatin g capital and each of the input
 

factors was indeoende:nt of the farmer's level of education 

(see Chapter !I!i, p.27). 

hefore performin; the regreslon analysis a test of
 

equality between farm-size arouos was done for both annual
 

and perennial crop farms. ihese farms ,ere diviucd into 

two groups by size, one conjosed of the ,sall ana mcuiu:, 

farms (up to 49.9 hectares) and t0e other composed of the 

large and very larLe farmc (40 or more hectares). !he test 

of equality betweei sets of coefficients in two linear regres­

sions was used to determine whother the two groups of farms 

had different functions (see Chapter III, Ds. J2, :w compu­

tation procedure of this test).
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The results clearly indicate that the Croup composed of
 

small and medium far:as had a different function than the 

of large and very large farms. "This happencdgroup composed 

for both annual and perennial crop farms and for both fixed 

2he test between the S­and operating, capital functions. 


and L-VL !-rouosI for the fixod a-d operatin: caoital functions
 

Dresented the following result:
 

F-test values for different functions. 

2ype of -'ar:min­iype of
Capital 

Annual t erennial 

lo. 19-."2.52-

. 

ie. 


Operat ing . 

,Significant at the .01 level.
 

As indicated in Chapter IV, :ixed farms in this study
 

refer to the aggregation of the natural pasture livestock and 

the crop-fed livestock farms. Ihe very small number of 

observations for the small and medium size farms in tiis -,roup 

was not sufIicient to allow statistical analysis; tierefore, 

one groupthe analysis of the mixed farms was limited to only 

composed of the large and very large farms. 

1. refers to the small and medium sized farms
 

,Trouned together; L-VL refers to the lartge and very lar.-e
 
arms grouped together. 
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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 defineds mixed, annual, and perennial crop
 

farms. For each of these groups the following analysis was
 

first 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 inUependent
 

variables. In the second part, -the impact of education ucon
 

the regression equations was analyzed byt (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 (XI), non-farm income (X2 ), and credit (X4 )
 

were significantly related to fixed or operating capital 

according to the different levels of education (as defined
 

in Chapter III, p. 41).
 

MIXED FARMS 

Fixed Capital
 

The analysis of the flow of fixed capital among mixed
 

farms yielded the followings
 
A 

Y = -11,116 + .235X i + .14iX 2 + 1.743X 3 .i?6X4 

(236) 	 (.050) (.22?) (7.91) (.124)
 

R2
+ 285X + 315X - 29.6X7 = .265 6 


(314) (622) (706)
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,here
 

Y = estimated fixed capital flow (Cr,,; 1,000) for
 
mixed farms
 

= net farm income (Cr.,; 1,000)XI 


A2 = non-farm income (Cr 1,000)
 

= land used (hicctares)
X3 


X4 = credit (Jry 1,000)
 

A 5 = age (years) 

X, = labor (Fuan-equivalents)
0 

X = level of commercialization (index)
 

() = standard deviation of the regression coefficient
 

The coefficient of determination indicates that only 26
 

percent of the variation in the flow of fixed capital :an be
 

explained by the factors included in the regression model. 

The regression coefficients for net farm income and credit
 

were found to be significant and positively associated with 

fixed capital at the 1 percent and 20 percent level, res­

pectively. The coefficient of net farm income indicates that 

the flow of fixed capital is likely to increase by approxi­

mately Cr$ 235 for every Cr 1,000 increase in net income. 

The beta weight for net farm income was the highest indica­

ting that net farm income had the most influence on fixed 

capital formation (App. fable 1). Credit was the second most 

imortant variable associated with fixed capital (App. 7able 

1). The regression coefficient indicates that for every 

Cry 1,000 increase in credit fixed capital flow would tend to 

increase approximately Cr, 176. 
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An elasticity coefficient is an estimate of the relative
 

change in the flow of fixed ca-ital associated with a one 

percent change in an independent variable at th.e nean value 

of' tile variable. According to the results _)resented in 

Appendix Table -3, thie elasticity coefficients indicate that 

a one percent increase in the age of the average farner ill 

result in the flow of fixed capital increasiny *ore than 

the same one percent increase in net income or in credit. 

.:owever, age was associated with the dependent variable at a 

low level of sidnificance (0.20); therefore, th2 elaect-ci-y 

coefficients for net farm income and creait an. be .!ore use­

ful in drawing conclusions since these two variables 'l1o a['fect 

the level of fi:ed ca;ital at a 'iher confidence level. A 

given one nercent increa:. in either avera-e level of net 

farrm inco:ie or in crcuit, aill in,_crea_-o fi:.:ed caoital flow by 

more than a simil-r increase in non-farm income, land, or 

labor.
 

,ulticollinearit was ,jund to be insi:nificant between 

pairs of independent variables included in thc regression 

models for mixed farms (Ayp. iable 2) 

Opratin, Capital 

ihe model for operating capital among mixed farms yielded 

the following results: 
A 

o
Y = 2313 + O04'2X + .02ox' + 12." X0. + . 22i. 31X 
( 30U) ( .021 (.O4) (', ) .. 5l (130) 

+ 1,9o'O7.x..'. + .602 $... -'-
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Where s 

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

X1 , X2, X3, X4 , X5 , X6 , 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

?ive out of the seveni variables
tors included in the model. 


were found to be significantly associated with the dependent
 

variable. Labor (X6) was significant 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 (X6) was the independent
 

variable contributing most to the formation of operating
 

capital.
 

Credit (X4) was also found to be 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 Cr4
 

1,000 increase in credit. According to the regression co­

efficients, credit has a greater impact on operating capital
 

than on fixed 4apital (App, Table 1).
 

6and (X3) was also positively and significantly associ­

ated with operating capital. The regression coefficient of
 

this variable indicates that operating capital will tend to
 

increase with increases 1-n the amount of land used in the
 

farming operation. N.et farm income (X]) was significantly
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associated with operating capital at th- five percent level. 

The positive relationship between this variabi,) ani operating 

caital suggests that, anon-' mixed farms, an Licrease in 

operating capital would be associatet withi an Lricrease in 

net farm income. The impact of net farm Ilco ,i) on o)erating 

capital was much less than on fixed can.ital. _1iL), tends to 

indicate that among mie;.d far:is ov,)trating capital is lesc 

responsive to net farm income than- fixed capiLai. 

The analysis of elasici-y coefi2cients Lnth at 

a one percent increasn of labor utilieu on the farm increasos 

operating capital relatively .:ore than a one porcenta,-e in­

crease in credit (XL,), land (Xj), or net fari inco;%e 

Thie elasticity coefficient for age (X) indicate: t:a ac 

the farmer becomes older the level of operating capital de­

creases (App. 'Table 3). The opposite was founi for fixed 

capital. 

Level of Education 

Both fixed and operating capital were analyzed accord­

ing to three different level,, of education. To do this 

dummy variables representing different levels of education 

were introduced to the constant term and to each of the in­

dependent variables (App. Table ). i'o test tie )hypoths;is 

that all regression coefficients ,,re the same, for each of 

the three levels of education lunder consideration, an F-test 

was used (see Chapter ilI, page 29). A-he result, for mixed 

farns weres
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Fixed Capital&
 

F = 0.609 (not significant) 

Operating 2apital: 

2 = 6.j; (sinifican, at .0l level)
 

,his indicates tual .levi of educa io, does not explain 

variations in fixed capital but it does for oyeratinC capital. 

1) Fi"ed ja;.tal. Althou the v rall effect of educa­

tion on thu ix.: can:.ita function was not found to be signi­

ficantr, a was perfo ...d to-tt determine how level o 

education affected the res';oncivne:s of fixed cpital to 

not farm income, non-farm inco., nd creuit. Mhe test indi­

cater that ixed ca:ital was more respon i e to net farm in­

come among .ih.iy educated farmurs than anon; moderately or 

less educated oneo. 2Ae regression coefficient for net far,,­

income was greater amonZ hi hly educated farmers tkan either 

moderately or less oducated larmers (Pfable 24). 

on-farm inco:... was pouitively but not si nificantly
 

related to fixed capital among less educated farmers and 

neaativoe y but not sianificantly associated with fixed 

capital ariong moderately and hihly educa eu farmers (fable 

20;).
 

Credit was positively and 'significantly associated with
 

fixed capital only among highly educated farmers (fable 24).
 

This means that the more educated a farmer the greater impact
 

credit has on fixed caoital.
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2) Operating Capital. it farm income was positively 

and significantly associateu '.ith operating caviital amon:, 

educated farmers. Si.,ilar to vwhal;was found in the fixed 

capital equation, the relationsli.s between net farm income 
an d orera _n cai tal -,-;as He? -a " , - not at a ­

level, among moderately educated '=rrs (Table 21). it is 

,important -to observe that t . :ia:nituu, of the reg,-re. ion 

coefficient for lcss elucatee farmers Is :r ?ater than that 

for either moderately or hi1ily educated far::ers. _:_"is tends 

to indicate tviat o'...tin capital I" sore z.e,,ive to in­

creases in net farm income amon:, the less educated farmers, 

:on-iarm income was posit ively and si:niIisantly 

associated with ooeratin- capital only a::ion_" P <1 euucated 

farmers This result indicates t..At tital is 

positively affected by non-farm income onl: a:.ionrw i bly 

educated farmers (Tal 24) 

Credit was ositively and significantly associated with 

operating caital c.t ! levels of educatior_. io.ever, the 

impact o. cretit on the- de-pendent variable ',.'as sreater amon 

highly educated farmers (Table 24). 

A:J:ULIAL .;,wP FAR:.;S 

"ixed Caita-l 

S-roup. For tihe S-1, annual crop farms, the results 

obtained in the analysis of fixed capital were: 
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-'= - 20"1 + . ] . -,;,"0' + -' + . '' + 0. o 
(317) (.03)7 (.037 (19./4 (0o33 (15.6Y 

+213X- + 9.D ? 9 =• 

./here z 
A 

Y estimatect fixed ca-ital for ainual(0, 1,000) w-
crop farms 

Xl , X2 , X~, , X X-, and Xa, arc e:ulained on pa:-e 96. 

The coefFi~int of detor::nination indicatec that '4 per­

cent of variation in the flovw of., c.-Lc ital can bc ex­the " 

plained by the inde:pendent variables include'd in the model 

(App. iable 5). 

The Staa-darciizod recrescion cocfficietits indIcate tha 

net farm c,ao () tio ind:eonctont variable acount--nti.inc:: 

for most of the variation in fixed capital. :;ii,; variable 

was positively with the 1i:endent variable and(1sociated 

sinificant at t 1 leel t I"V er latjo0. 

ship between net farm income and fi.:ed caital indieaes 

that an increase in net far;Ti Inco!-,e a::iOn.. u-.. faris vould re­

sult in an increase in thelct flo',v of i'i::e capital. 

The second i.wt :.u.-Lan, varial f'ond in the 

analysis ,,as land h) re-lression coefficient was( whose 

sinificantly aid acciated fixed capital ataositiveiy wil]i 

the 5 percent level of si!mnificance. The elasticity co­

efficient of this variable shows that a one :,ercent 

increase in land would increase t filxed enoital 'low 

relatively more than a one percent increase in either of the 

other independent factors.
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Other significantly associated indenendent variables, in 

order of imnortance .acre: labor (X ), non-farm income 

and level of coumercialization ). All these variables 

were positively associate. with the dependent variable. 

The positive association between the flow of fixed 

capital and labor (X') amonT S-:* anual crop farms tends to 

indicate that hese far:-,.s absorb more labor as thcy become 

more capital intensive. 

N:on-farm i.nco:;e (X.) had a si-nificant impact on fixed 

capital invesct:ment wlich tends to indicate that it may con­

stitute a source of revenue for capital formation un these 

farms. 

Level of commercialization (X 7 ), whichi measures the 

level of market participation of the farms, was positively 

associated with fixed capital, but only at the 20 percent 

level of confidence. 

,-VL roun. 2he model for fixed capital yielded the 

followinf result: 

Y 	 : - 15, 091 + .015X1 - .022X,, - 2.17X + .l00dk 
(5)5) (.05) (.05)- (i!.3 (,O;) 

+ '415X + 2olX.. + o.9X R2 3.
(21i 2(12 9 (16i' 

/'here:
 

Y = 	 estimated fixed cao)ital flow (Or,: 1,000) for L-VL 
annaul crop farms 

'' X, 	 d ' are explained on page 96. 



-105-


The coefficient of determination indicates tiat 3( aer­

cent of the variation in fi::ed ca-ital ,,an exp:lained by the 

sevon variables. (X ) Lt-e %-,) onlyCredit . and ( were the 

variables found to be sinificntly accoolated ,vi varia­

nrr,-nttions In 7,ixed canital flow, at ti¢,7 1 percent arid p9 

level, r... ,. il,-.. i i . ;-e an yi rsode. i ',.icK. credit 

-4as associated wit- f d ca;.ital at 1 t of 

si.-'nificance (Ann. Table 9). In 1th0 dcscri tive araly is 

(Chaoter V) it; ',,,,as found that t u 	 bycrec- wasued .;o-tly tie 

larae and very lar-e annual cro;:, far:ers ; ,,i'c'or e ,this 

result was exoected. rejression ,oeff.cientehe for age cini­

cates that older farmers tenr o have a -eater investment in 

fixed capital than younger far:;.ers, jhe elas.ticity co­

efficient for age was tlhe hitiest (A. i'abl.o 11) but, 

according to the standardized r ,eaion coefficients (App. 

Table 9), credit was the variable which ex:laired tie most 

variation in fixed capital. 

Operating Capital 
S-i Group. The regression equation fcr operating capital 

amon- these farsis ,!as: 

+Y = 3,u02 - .09X1 + O,5,, + 197X2 + 40DX4 1L X 

(230) (.06) (.:4l 5)' (.15) (& 

+ 	200X,- + I;. 5X =
 

(251Y (1'?)
 

,here 
A 

Y = estimated operating capital (,'r 1,000) for S-... 
annual crom farms 

X X2 , X3 , X,, , X,, and Y are ae92- 3' .1 	 7 explainedepanoo on page 96. 
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The coefficient of determination indicates that 61
 

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 (X 3 ) 

and credit (X4 ) were significant at the i percent level (App. 

Table 5). All the coefficients had the expected sign except 

net farm income (XI) which was negatively but not signifi­

cantly associatea with operating 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 is relatively unimportant in explaining 

changes in operating capital. According to both the stand­

ardized regrec;sion coefficient and the elasticity coeffcient, 

land has the greatest impact on the level of operating cap­

ital among S-M annual crop farms (App. Tables 5 and 7). 

The regression coefficient of credit indicates that opera­

ting capital is likely to increase by approximately Cr4 408 

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. 

1J-VL Group. The regression analysis for operating 

capital was the followingt 
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Y = - 30,952 + .162X1 - 295X2 + 75X + 556X4 - 54X 
(.06) .04) 


R2 


(223) (.06) (1? (25O~
 

+ 313X 6 + 303x = .91
 
(271) (1.91) 

Wheres 

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

X1 , X2, X3 , X4 , X , X6 , ana X7 are explained on page 96. 

Ninety-one percent of the variation in operating capital
 

was explained by the seven independent variables includeU in
 

the model. Net farm income (X,), non-farm income (X.,), land
 

(X3), and credit (X 4 ) were significant at the i percent level. 

Labor (X6) was significant at the 20 percent level arid age 

(X5 ) was found not significantly associated with the de­

pendent variable (App. Table 9). The beta coefficients for 

the independent variables indicate that credit (X4) 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 r 556. 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 (X2 ) was negatively associated with 

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, it 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 positively associated with 

both fixed and operatin, capital (App. !able 5). it appears 

from these results that even though non-farm income has no 

positive iapact on operating capital waon' L-1U farms, it 

does seem to we an important source of revenue for caoital 

formation ameng 3-I. annual crop farnn. 

he poositive relationship of level of comnercialization 

to operatinZ ca.tal tends to indicate that as the farm 

participates ,orc in the agricultural mar>et, increases in 

operating capital canube wx:ected. _his inaicates that more 

market articulated farms are likoly to have hij.er opera­

ting costs. osequently, it is linely thsat thu de:anu for 

agricultural credit will also tend to be arc.iter a.on. 

mark:et orientcd farms. 

Level of Education 

a-.. Gr~ouin. ?ixr' and operating capital were analyzed 

according to two aifferent levels of education. The first 

level comorised farmers with less than .4 years of education, 

namely less educated farnmers and the secont levol of educa­

tion comnrised farmers with more than . yars o: ediucation, 

namely educated far.. rs. A du;mm"y variaole re',resentin- the 

two levels of education was introduced to both the constant 

term and to each of the indepenuent variables (App. iabLe 6). 

In order to test the hynothes's O at all Pe. rsin co­

efticients were the sa e for eacn. of the two lev.ls of 



education under consideration an F-test was used (see 

Chapter i, pa:IcZ.) he results for S-, annual crop 

farms were: 

Axed Cauital 

F = 2.425 (sianificant at .05 level) 

UperatinS Capital: 

1' =1.30d (not s.iificant) 

The above results indicate that level of education does 

not explain variation in operatinj capital. ..owever, the 

,-test performed for the f :.., cajtal function indicates 

that variation in fixed ca;-ta! can be e:.lainu by the 

farmer's level of education. his mean:s that level of euuca­

tion influences the investnent in fixed inputs amrw n 

farmers.
 

1) Fixed Capital. A t-test was performed to determine 

how responsive fixed capital was to net faf i"cone, non­

farm income, and credit, depending uoon the farmer's level 

of education. The results indicate Tmat fixed capital was 

more responsive to net farm income among farmers with more
 

than 4 years of education (2able 29). 

Non-farm income was :ositively associated with fimed 

capital at the .01 level anon, farners with less than 4 years
 

of education. A nesative but not ni,nificanl relationshiji 

.'as found between both va'iables amon- fa'mers with more than 

- years of schoolina;. 2his indicates that the more educated 



Table 25 

The Impact of Iet Farm Income, Ion-Fari income, and Credit upon Fixed and Operating 
Caital According to Level of Education. Srall and :edium Annual Crop Farms, 

Ji):7A of Xibeirzo kr;to, 65o z-aulo, 1970 

wLevel of Education of Farmers 
Less Educated Euucated 

Variaicles 0-3yrs.) 
:-eression 

4 or more 
'e-rssion 

Yrs.) 

Coefficient .- Cost Coefficient I-1est 

F'IXEz) C9- iI AL 

.. et_-a-r Income .060 1.560 .105 1.985 * 

on-:arm Tncome .19o -3.4 -1.021 .420 

Credit -.060 .j2l .222 1.319" 

:et Iar.-. income -. 141 1.320 -. 1!0 1.093 

or-ar h .071 .018 .144Income .506 

Credit .037 .12 .640 3. 766*** 

Source: Aoendix Table o. 
*Si±nfit at .10 lcv:l. 

**Significant at .05 level. 

'**Significantat .01 level. 



the S-N crop farmer is the less the iinact non-farm in­

come has on his fixed capital flow (fable 25). 

Credit was positively and significarntly a-Lociated with 

fixed capital at the .10 level only along far,.rs with iore 

than 4 years of education. lrhis neans that the ore edu­

cated a S-i. farmer is the -:reater 1.v!act ccedit ha-i on ['ied 

capital (Table 25). 

2) Operating Capital. Although the overall effect oC 

education on the operatin- capital function w,,as not found 

to be significant, the t-tests indicate that not farm 

income was negatively and significantly associated ,ith 

operating capital among less educated farmers (fable 25). 

Non-farm income was pocitively but not significantly 

related to operating capital at boti levels of eaucation 

(,'iable 25). 

Credit was positively associated with operating capi­

tal at both levels of education; however, a sigificant 

association was found only among farmers witih moe than 4­

years of education. The riagnitude of the regrcssion co­

efficient increased shar.ply aiong farmers witi more tI,.an 

years of education (fable 25). Tihis again means that th, 

more educated a -I farmer the :reater impact credit has on 

operating capital.
 

L-VIL Group. i;he fixed ;and operating capital functions 

were analyzed according to three levels of education (see
 

page 41.
 



In order to test the hypothesis that all regression co­

efficients were the same for each of the three levels of 

education Linder consideration the F-test (see page 29). 

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

Fixed Capital: 

2.047 (significant at .05 level) 

uperating Capital:
 

F = 5.050 (significant at .01 level) 

The above indicates that level of education influences 

the investment in both fixed and operating casital. 

A t-test analysis was performed to determine how res­

ponsive fixed and operating cailtal were to net farm in­

come, non-farm income, and credit. 

1) iixea ,apzal. ::et farm i';coT, e was )osaTively associ­

ated with fi.it ca,i-cal at all three levels of education. 

.'owever, only anmong moderately educated farmers (.-" years 

of education) net farm income was significantly associated 

with the dependent variable (2able 26). 

?Ion-farm income was positively but not significantly 

associated with fixed capital a;mong less educated farmers. 

A negative relationship between this variable and fixed 

capital was found among- moderately and highly educated 

farmers, i.e. among farners with more than .;, years of 

schoolin; however, the relationship was si nificant only 

among moderately educated farmers (Table 26). 



Table 26 

ana Credit upon Fixed and Operating
The Impact of :et Farm income, -bon-Varm income, 

Capital According to Level of Iducation. Large ana fery targe Annual Crop 

Far,-is, )I A of -"beir5o ,rato, Sao i-aulo, 1)70 

Level of ,uucation of Farmers
oerately a ighLes-s 'd - I.odrl -d-ated£due te .ducate 

(9 yrs. or more)
Variables (0-3 yrs.) (4-3 yrs.) 

,<egression aegression Aegression 
Coefficient T-Test
Coefficient 2-Test Coefficient 2 -Lest 

FIXED CAPi TAL 

.274 1.647" .026 .426
Aet Farm income .114 .473 

.032 .116 -. 2d7 2. 210* -. 106 .568.on-?arm Income 

.247 4.491**
Credit .075 .369 .039 .722 


.413 .167 3.224"**
::et farm Income -. 310 1.259 -. 140 

.;orn-arm inco-6e .947-.2211 1. 071- -.333 1.753* 
" " Credit .5..9 2."9 . 91 o. 962 .485 . k53** 

Source: Abendix;.abie 12. 
0 at level..:n'if±ca-nt .il 

-- ,i -nificarit at .15 level.
 
: ,: irL fcant ;at .3i level.
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Credit was positively associated with fixed capital at
 

all three levels of education; however, a significant
 

association 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. Witri respect to operating 

capital it was found that this variable was negatively 

associated with net farm income among less and moderately 

educated farmers, i.e. farmers with less than 9) years of' 

education. However, the regression coefficient fot highly 

educated farmers was positive and significant at the .01 

level indicating that an increase in operating capital can 

be associatea with an increase in net farm income among 

farmers with 9 years of' education or more (Table 26). 

Non-farm income was negatively associated with 

operating capital at all three levels of education but the 

relationship was significant only among moderate]y ana 

highly educatea farmers. This suggests that non-farm 

income has no positive impact on operating capital 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 magnitude of the regres­

sion coefficient was greater among farmers with less than 4 

years of education. The fact that Lredit is highly associated 

witi operating capital on the L-VL annual crop farms is an 
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expected result since this farm grroup was the greatest
 

user of credit according to the descriptive analysis of
 

Chapter V.
 

PERENNIAL CROP FARMS 

-Fixed Capital
 

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

among these farms yielded the followinvus 

Y =-2,478 -t .081X1 t .112Y.2 + 7lX, + -06'X 4 - b.7X5(752) (.0b) (.05) (3b (.07) (2o) 

R2
- 47X6 + 23X 	 = .46 
(139)
 

Where:
 

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

X1 , 	X2 , X., X4 , X5 , X, and X are explained on page 96. 

The regression results indicate that 4o percent of the 

variation in the flow of fixed capital is explained by the 

independenL factors included in the model. 

Net farm income (XI), non-farm income (X, and land used 

(X3 ) had the greatest level of' association with fixed capital 

on the S-M perennial crop farms. Dhese three variables were 

positively associated with the dependent variable. Net farm 

income (Xl) was significantly associated witti fixed capital 

at the .20 level. Nun-farm income (X2 ) and l-and used (X-,) 

were significantly associated with the dependent variable 

at the 5 and 10 percent level, respectively. 'ihe coefficient of 

net 	 farm income indicates that fixed capital is likely to 
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increase by approximateily Cr$ 81 for every Cr$ 1,000 

increase in nEt income. For every Cr$ 1,000 increase in 

non-farm income (X 2 ) fixed capital flow is likely to 

increase by approximately Cr$ 112 (App. Table 13). 

Credit (X4 ) was positively associated with fixed
 

capital but not at a significant level.
 

The standardized regression coefficients indicate that
 

non-farm income (X2 ) was the independent variable account­

ing for most of the variation in fixed capital (App. Table 

13). This tends to indicate that non-far income constitutes 

a major factor contributing to the formation of fixed capi­

tal among the S-M perennial crop farms. 

The second most important variable found in the analysis
 

was land used (X)), The positive relationship between this
 

variable and fixed capital indicates that an increase in the
 

amount of land used in the agricultural operation is associ­

ated with an increase in capital investment.
 

Net farm income (XI) ranked third in importance accord­

ing to the standardized regression coefficients. This 

variable was positively and significantly associated with 

fixed capital at the .10 level of confidence. It appears 

that the positive impact of net farm income on the fixed 

capital structure of S-M perennial crop farms is not as 

great as the impact of' non-farm earnings (App. fable 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 Appeniuix Table 

15. A given percent increase at the averaje level of 

commercialization will increase the flow of fixed capital 

more than the same percent increase in net farm income, 

non-farm income, or land usen. 

L-VL Group. 'he model for fixed capital flow amonj L-A 

farms yielded the following revults: 

.o'IX4 - 129XeY= 440,455 + .0.43X 1 + 	 .OJX 2 + 6 ­

(.11) (.23) (566)(1,765) (.) 	 (j) 


2 3X. - ',5335 7 =
 
(6U27 ( 5 24)
 

Where: 

flow (2r> 1,000) for L-1lY= estimated fixed capital 
perennial crop farms 

XI X.21 "S'.4,, P V " X5'P..., and X, are explained on page 96. 

The noefficient of determinatirn in i.cates tha 71 ;er­

cent of the variation in the devan:ent variable was explained 

in the model (App.by the independent variables inlu-en 

Table 17). nowever, only two variables were si'nificantly 

LsJU a,iassociated with the dependent variable: lana ( Xe) 

level of commercialization (X.). iOie rcr :wion co(;f'iiOet 

of land used (X 3 ) carried a ,ostive sign and was sianificantly 

associated with fixed capital at the 5 ercnt level of con-. 

fidence. evel of commercialization (X 7 ) was reatvely an, 

capital, ::,/ever, thesignificantly associated with fixed 


reason for the negative sign of the regression coefficient
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for level of commercialization was due to the fact that 

perennial crop sales tend to be fixed arnon, -'L perennial 

crop;) farmis. As indicated in dhauter Iii, levcel of co;cercial­

ization vas defined as the ratio of pe:ennial cro, :;ale to 

cross output. ,lost perennial crop farms also lad annual 

crop sales which aid not enter the ratio thus- causing an 

undercstimation of the level of com;r-cialization amonr- this 

farm -roup. Therefore, the results concernin: level of 

scommercialization for i,-VL perennial crop far are incon­

CAl.u Si Ve.
 

0)oratin-: Capital 

S-I irouo. ",he regression results for these farms were 

tile following, 
^= - 2,123 + .13X 1 .22X 2 X 

.130 + + 55X3 + . 59XI4 O5X, 
(431) (.11) (.0o) (U9) (.13) (51) 

+ .3x, + 52,= 

;ihere: 

Y =estimatedl o capital 1,000) for S-1;"eratin: (rr.' 
perennial crop farmas 

X1 , X2 , X., X,, ,, X6, and are explained on paste 96.L 

The r e:r ssi. o n results inaiicate that cL pi.rcent o f tile 

variation in oueratind capi tal is explained by the variables 

included in the model. 

Credit (,' 4 ) and labor (X6 ) were positively and signifi­

caitly associated with opcratin- capital at the 1 percent 

level of significance. the standardized re.,ression
 



coefficients also indicate that these two variables are 

the most irportant factors associated witih variations in 

operating capital (App. fable 13). 

Additionally significar.tly assoclatou variables, in 

order of association were: non-farm loe (<,2) , age (,5) 

and level of coruercialization (X 7 ). fa . e 

was positively relate,i to operating, capital at the .20 level 

(App. Table 13). 

2he elasticity coefficients indicate t;,at a given percent 

increase at the avera e level of comnercialization (,() will 

increase the level of opervtin, capital rorc titan th, ,a'ne 

percent increase in any othec variaule (A . fable 15). 

OroupJ.2u-VL ehe i°odel for o eratin cauital among these 

farms yielded the following: 

Y = .. ' 4 + .O .IX I - .045X, + lloX, + .20. - 316X 5 

(ol,) (.05) (.05) (32) (.11) (263) 
+ 305X - o.76 

(3l6 ' (2'!i)-.7 

-.here: 

Y = estimated operating capital (Ur, 1,00C) for t-VIL 
perennial cfoo farms 

3 ,, x( and X_, are eXlaine n ge 96. 

The coefficient of determination indicates that 7o per­

cent of the variation in ooerating capital amon, L-iL 

perennial crop farms is explaineu by tho independent factors 

of the model. 
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Land used (X 3 ) and credit (X4 ) were positively and 

.01significantly associated with operating capital at the 


and .05 level of significance, respectively (App. Table 17).
 

The standardized regression coefficients indicate that 

land (X 3 ) hau the highest relative importance among all inde­

pendent variables. Credit (X 4 ) ranked second in relative 

co­importance, according to the standardized regres.sion 

efficients (App. Table 17). 

The elasticity coefficients indicate that a given percent 

(X ) will resultincrease at the average amount of land used 

in the flow of fixed and operating; capital increasing by 

more than thf same percent increase in any other variable 

included in Lhe model. This indicates that land appears to 

be a very important variable in explaining variations in both 

fixed and ouerating capital among L-VL perennial crop farms 

(App. Table i9). 

Level of Education 

644 Group. Fixed and operating capital were analyzed
 

according to two levels of education. Farmers with more
 

than 4 years of education and farmers with less than 4 years 

if education. 

The F-test, used to test the hypothesis that all regres­

each of the two levels ofsion coefficients were the same for 

education, yielded the following: 

Fixed Capital:
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F = 0.580 (not significant) 

Operating Capitalt 

F - 3.071 (significant at .05 level) 

The above indicates that variations in the level of 

fixed capital is independent of the farmers' level of 

education. The same wa,.; riot true for the operating capi­

tal function since the F-test shows trhat level of' educa­

tion explains significant variation in the level of 

operating capital. 

1) Fixed Capital. Although the overall effect of 

education on the fixed capital function was riot significant, 

a t-test was performed to determine how responsive fixed 

capital was to net farm income (XI), non-farm income (X2), 

and credit (X4). 

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 among less educated farmers as indicated in
 

Table 27.
 

Similar to net farm income, non-farm income was posi­

tively associated with fixed capital at both levels of educa­

tion but only among less educated farmers was the association 

significant at the .05 level. The magnitude of' the regres­

sion coefficient for non-farm income was greater among less 

educated farmers (Table 27). 



able 27 
ihe inact of ::et Far- incone, 

, aoita! Accordin-; to Level 
ion,-arm irnco-e, and 
of Zducation. D-all 

Credit 
and e 

upon ixed an-
-uiw::erennial 

Cerating
'ro­

a rmns, T:A of ei-beirao ?r to, 3ao :-aulo, 1o70 

Tevel of :,auaino azes­
uess Educateuzuucateu 

'ariab - - on0 0 o e '-r'.rs.)-o ,o1-ere -' 1' 
_OeI_nt le.. f-efest 

F T:(sj; CAi I AL 

"et Farm Income .257 1 .00'? .20-.036 
rcomeIon- .1-4n 2. 1?I .033 .191 

3redi ,. .193 
 i.&0)- * .005 .023
 

01'Z ' A'A i ZAL 

.Iet ,ar:,. incoile -.149 1.322 .lo4 .699 
on - a r: incomei .220 2"033: * -. 0t3 .204 

"reuit .262 7' •563 1.925* 

.Source: A-'endix ',able 16, 

-i0-nificant at .10 level. 

,i nj f!ca, at .05 level. 

.- n' ± ::-ant at .01 level. 
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Credit was positively associated with fixed capital at
 

both levels of education; however, a silnificqnt relation­

monship between fixen capital and credit ws fou only 


farmers with lesg than 4 years of educaion. tis indi­

cates that, althou]h credit is havin:3 a positive impact on 

the fixed capital structure of all S-.. 2eronniial crop farms, 

on owneu
a si.nificant impact is Leing vrifieu only farms 

by less educatea farmers (lable 27). 

farm income was positively
2) operating japital. ..et 

but not significantly associated with operntinlI capital 

among farmers with more than 4 ynars of edication (Able 

27). A negative and si,'rnificant relationship at the .20 

found between net farm income and operatin!level was 

capital amon less ducatd farmers. 

Non-farm income was positively and sigri icantly 

.01 ievel outassociated with operatinC capital at the 

educated farmers. .4o i4nifican raatiof­only among less 


ship was founa between ihis variable and operatinj capital
 

among farmers with more than 4 years of euucation (lable 27).
 

Credit had a positive and sin:nificant impact on opera­

ting capital at both levels of eoucation at the .10 level;
 

however, the magnitude of the regression coefficient was
 

than 4 years of education as
greater among farmers with more 


This means that the more educated a
indicated in Table 27. 


S-O4 perennial crop farmer is the greater impact credit has on
 

operating capital.
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L-VL Grou. Three levels of education had been
 

defined for large and very larc farmers; however, due to 

the small number of observations for the iu-Vi, perennial 

crop group, only two educational levels were introduced in 

the equation in the form of dummy variable. 

The F- test used to test the hypothesis that all re­

gression coefficients were tie same for each of the two 

levels oi eaucation re ;ultea a ioilows: 

L,'ixect Japi ual 

" ..j3= (niot s!niticant) 

Operating "apital: 

F = 1.66? (not significant) 

The above results indicate that the fixed and operating; 

capital functions do not change depending upon the farmers' 

level of education. his idicates that the overall effect 

of education on both forms of capital is not cignificant. 
1) Fixed Capital. Although the overall effect of 

education did not affect the fixed capital function, a t­

test was applied to find out if thie relationship between 

fixed capital anui net farm income was independent of the 

level of education. 1he result showed no significant 

difference in the relationship between fixed capital and 

net farm income depenaing upon education. The same result 

was also found for non-farm income and credit. It should 

also be remembered that, according to Appendix ±able 17, 
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net farm income (X1), non-farm income (X 2 ), and credit
 

(X4 ) had no significant impact on fixed capital. ihe
 

analysis now shows that even if you disa: -r -- ,gate the sam~le 

according to levels of education, the impact of the nrte 

variables on fixed capita] is still insicnrificant (lable 

28). 

2) Operating Capital. Similar to the fixea capital 

function, the overall effect of eiucation on operating 

capital was also non-sinificiit. 

The t-test analysis for net far,:, income indicates that 

a positive and significant relationship exists between 

this variable and operating capital but onlv among less 

educated farmers (Table 2u). 

Non-farm income was negatively and si,--nificantly 

associated with operating capital only among: less educated 

farmers. 1,No significant association was found ,etween 

this variable and operating- capital amon, ,,uucated farmers 

(Table 25). 

Credit was positively and significantly associated with
 

operating capital at both levels of education but the 

magnitude of the regression coefficient was considerably 

greater among farmers with less than 4 years of education 

(Table 2d). 



-able 20 

-he impact o .,.et Warma income, .. on-"'arr income, and iredit _;mori Fixed an perating 
a.ital Accoruin: to i.evel o4 :Cucation. L-are ank- 7ery Lare :ere-nial 

-ro .ar:, . ' of" Rbeirao, _e to, .ao Paulo, 1970I :o 

Leve_ o 3ducation of rarmers 
Liess Iducat ed 

Variables (03'rs.) (4 or :7ore ____ 

.~ezre~ssIon c res sion 
3oefficiento-nest Coefficient f-Test 

FIXDj 3APITAL 

:et Farm Income .063 .327 .006 .046 

.jrn-!'a7n income -. O.O .056 .008 .063 

Jredit -. 014 .024 -. 071 .261 

7fAL~L .- . ... '<A L% C' 

c .247iet a:ar2 Income 2.-i1 .002 .036 

ion -Farr.; Income -. 740 2 *746*-, -. 026 .212 

Sredit •369 1.784* .115 1.406* 

Source: Appendix 'able 20. 

oi-Tnificant at .20 level. 

-*%irnificant at .05 level. 



-127­

SUr,:r ARY 

With respect to the seconu objective of this study,
 

the following central hypothesis was tested: fixed and 

operating capital are each a function of net farm income, 

non-farm inco:'e, amount of land used, credit, labor, level 

of commercialization, and a,-,e of farmer. Level of educa­

tion also entered the function in the form of iummy 

variables and were introduced to both the constant term 

and to the independent variables so the impact of -iifferent 

levels of education on the inuependent factors for either 

fixed or operating capital could be determined. 

The findings regarding this hypothesis were as follows: 

i,,ixed Farms 

Because of the very small number of observations for 

the small-medium farm size group, mixed farms were analyzed 

as one single group including only the large and very large 

farms. 

Fixed Capital. It was found that fixed capital on 

mixed farms could be increased by increasing net farm income 

and credit. !fowever, it is the net farm income tiat ias the 

greatest impact on the fixed capital structure of thcse farms. 

uperating Capital.. It was found that labor was tie 

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 



increase in the level of operating capital. Credit was 

the second most important factor contributing to the for­

mation of operatins capital. -',he impact of this variable 

was greater than on fixed capital.on operating capital 

Land and net farm income were also found to have a oosi­

tive impact on thie level of operati,.: capital ircn,, :nixed 

croo farms, 

Level of Education. E'ducation did not have a si,.nifi­

cant impact on thne fixed ca-ital function, accordin _ to the 

11-test; how,,ever, it was found that fixed cafital ,at more 

resuonsive to net .'ai,-, income and to credit a:non, hiihly 

educated farmiers. ,,on-farm inco.,e was nejat ively but not 

sig-nificantly associated with fixed caital am.,on<: educated 

farmers. 

,ihen education entered the operating capital function 

it was found that net far:ri income was positively ana signi­

iicantly associated with operatin- capital amonc. less educated 

farmers. \!on-farm income '.w.'as positively ancl significantly 

associated with operatin. capital but only amontg highly edu­

cated farmers. Credit had a significant ana positive 

association with onerating capital at all levels of education 

with highly educated farmers more responsive. 

Annual C-op Farms 

Fixed Capital on S-.. Faro. liet farm income was the 

most important factor associated with investment in fixea 
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capital. Che positive relationsiia between not income 

and fixed capital indicates that an increane in net income 

is accompanie.- by an increa.-, n the Jaw of fixel ca;Itai 

amor, these farms. r'ixed caital can also be eX200etea to 

increase aron.- thr,-e faras by inicreasInn the airount uf 

lanaI usea in the prou'uctio-"- l 

ihe analysis Su>,r;es .ote tiat noco-ntrr:.i into;, 1 co tr3­

butes to the f'or2ation o? fixed ca.,itai a:rin 5-,fr ar d 

it also indicated tiat as -,.far;s ,-Co, ere com>:,ercialized 

fixed capital terids to increase. 

,ans andoeratint.j 'a2itai on L5-,narais. credit w,,ere 

the most important factor:--, tLvfy assooiat;?" witih opera­

ting capital. t shouid be pointee out that credit was 

found to have no si-nificant i:2act on fi.e : ca')ital a::on., 

these farms, but accordi.Z to the analysis, it dloes ten 

to be a major contributor Lo iar i"es in ocera-ii capital. 

The analysis has also inaiicated that by increa :in, thei, t'armrs' 

level of commercialization o-,eratin.' capital can also be 

expected to increase. 

Level of Educatiori on .S-. Faric;. Zducatioi was an 

important factor in explaininL, variations in iix u cakial. 

Fixed caoital amon.- educated far:.,ers ,,,as iore r sosive -to 

increases in net farm income -thanamons less educated farmers. 

Non-farm income was positively and . i,',nificantl, associated 

with fixed capital only amon,>- farmers with less than 4 

years of education. Credit had a positive and slnificant 
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association with variations in both fixed and operating
 

with educated farmers more responsive.capital 

Fixed Caoital on L-Vt Farms. Credit was the most signi­

ficant factor assciated with variation in fixc ,, capital. 

This is an expected result since, accordinL- to the descrip­

tive analysis in Chapter v, larj-,e and very larr'e annual 

crop farmers were found -t;o be the greatest users of creuit. 

ih]e far:ers' age .%as the second 7iost siLnificant factor 

positively associated with fixec carital which means that 

tend to have higher levels of capital invest­older farmers 

ment. 

arms. Credit was the mostoperating Capital on b-Vt 

important variable found to be oositively arid significantly 

operating capital. ihis is aoain consistentassociated with 

with previous findingi, in ,hav)ter V which indicated that 

L-Vt annual crop farms were the -reatest users of credit. 

-most important variableNion-farm income was the second 

associated with the aeTendent variable but the relation­

ship was negative meaning that non-farm income does not 

contribute to operating capital amono: L-Vi, annual crop 

farms. Additional significantly associated variables, in 

order of importance, were land, net farm income, ana level 

of commercialization. 

tevel of Education on -VL Farms. Education was an
 

important factor associated with variations in both fixed
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and operatinq capital. Net farm income was positively an 

siTnificantly associated with fixed capital only a:on 

farmers with nore than - but les: than > year:: of e'nucation, 

h eC. oderately eaucateu arer,. ,on.-far " incoe was 

nositively associated with fi::ed capital only :a:0>noderately 

educatedi farmers. ,reuit hau a positivecanu si-nificant 

association with 1i::ou capital but : nly among, farmera witi 

more than 4 years of euucation. ,oc farm income Kaua posi­

tive and si:Yificant relatio:s:hi:. MA onuorti cn itl unt 

only a.oon. AI.jnly eaucateu far!.erz. .on-far.. income was 

negatively associated with oecratin- capital at all three 

levels of education out the re!Laitionship, was si, nificanu 

only among farmerv with more than 4 years of euicaLion. 

Credit was positively anaC i~nificatly asSocia Lc ,,iti orpra­

tin; ca;)ital at all three levels of eiducation but the re.­

ponsiveness of operating capital to crouit was Creater among, 

less educated farmers. 

Perennial Crop Farms 

Fixeu Canital on S-:. Farms. on-farm income was the 

factor accounting for miost of tne variation in fixed capital. 

This result strongly indicates that non-farm income may 

constitute a major source of revenue for the formation of' 

fixed capital among 6-, perennial crop farms. Land was the 

second most sini ficant variable associated with fi:en ca i­

tal indicating that if more land is used for production the 
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S-K perennial crop farms also tend to have more capital 

available. !het farm income ranked third in importance indi­

cating that it does not have such a -iteat influence on the 

formation of fixed capital as non-farm income does. tevel 

oC commercialization was also sivnificant at a lesser level 

of significance. 

Operating Capital on - Farms. Credit was the :osu 

significant factor oositively associates wit- oorratin­

capital. it should be iuolinted uiit atthis :joir: thia 

credit had no significant .rnact on the f±xizu cap.ital 

structure of eit-e S.. oerrenni_l or annual crop farms. 

uther significantly associated variables, in ocuer o[ 

importance, ,;ere; labor, non-farm incomt., ago of farmer, 

and net farm income. 

tevel of .'ducation on _-,.. Far::ns. Education did not 

have a significanL impact on the fixed capital function, 

according[ to the F-test; however, it was found th-,at fixeU 

caoital was more responsive to net farm income among farmers 

with less than 4 years of education. hon-farm income was 

si-nificantly and positIvely associated with fixed capit.al 

only among farmers with less than 4 years of education. 

Credit was positively associat,d with fixed capital at both 

levels of education; however, only among less euucated farmers 

was the relationship s! ,nifican-. This indicates that the 

degree of responsiveness of' fixed capital to credit is 

greater among farmers with less than 4 years of education. 

http:capit.al
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;ith respect to operating capita]., ecucation was an 

important factor for explainin variations in this variable 

which was significantly and neiativeiy ascoclatea with net 

farm income araonG less educated far:.ers. .- n-farm income, 

on the other hand, was positively ana si3n. Lantiy associ­

ated with operating capital but only awon iss en Lcten 

farmers. Credit hau t h most sijnificant ansociation with 

operating capital anon . educated far:ers, i.e. farmers 

with more than 4 years of educatb::. 

Fixed 3anital on -JL Farms. it was found that lane usea 

was the most Tignificant factor acc:ounting r'or Lnreas-z in 

fixed capital. :t farm income and credit aid not account 

for significant variation in fixed capital. zarge ana very 

large perennial crop farms had the hi-hest lovei of non­

farm income according to the Aindin s of the descriptive 

analysis in Chapter V but, surprl:injly, tVis variaolo die 

not have a significant impact on the fixyc sa:ital, s truc­

ture of these farms. 2nis can be explained by the fact that 

the very high mean value for non-farm income amon' u-Vt 

perennial crop farms miiht have been aue to only a few L-i 

farms havina very hijh levels of" non-farm income. 

Operating Capital on L-L F'arms. Land and credit 

accounted for most of the variation in operatinE capital 

among these farms. Land was also the variable contributing 

most for the formation of fixed capital. This tends to 

indicate that capitalization among L-VL perennial crop farms 



is closely associated with t.ie sile oi !ie ±anu noiain-g. on 

•11e o-cncer ianU, capizailzation on L-V, ;.:ixeu ani annual crop 

farms was not founo to be closely associated with the amount 

of land used in the ,roduction process. 

Level of .:uUca.ion en n-n -ar,.:.. 'he functions for 

fixed arid oseritin ca-i:tal did not vary whien education 

entered the eIuation; tiirz-e 'ore, it can be concludeu that 

educati-on hafs no effect on either fixed or operating cap-i­

tal forn,ntion" on tre ,-'[L ,-erennial cro- far. t Farm 

income, non-far-,m incom:ie, and credit when analyzed accordin:i 

to level of education also snoweu no significant i:-act on 

fixed capital. 

Witri respect to operatin< capital, a positive and signi­

ficant relationship was founu between thiis variable and net 

farmi income Out only armon;g farmers with, loss than 4:years of 

education. :;on-farm income was negatively anu significantly 

associated with operating capital but only among farmers with 

less tia:n 14 years of educa-tion. Credit waas positively and 

significantly associated with operating canoital at both 

levels of eaucation but, according to the magnitude of the 

regression coefficient, operating capital appeared to be 

more responsive to credit among less educated farmers. 

Pablo 29 gives a summary of si.gnificant variables 

associated with fixed and operating canital accordingw to farm 

type-size stratification. 2he able also shows the impact of 

education as a shift factor according] to type of capital. 



Operating Capital According to Farm.Tye-aize
LABLE 29. Summar',of Significant Variables Associated with Fixed or 


a Shift Factor, D*P, of Ribeira Prto, So Paulo, 1970.
Stratifit-tion. Also, Impact of Education as 


[rpact o educat:c'n on three factors 

acccr.in t ttv t. ot ca'1ital':e of Capital 
Fixed cirating

Farm 
Operating
Size-Iype Fi.ed 

(Signifioant variables - i0 descendi:g order of iWprtancc) 

labor nrt larn, income '-i)r it (+)net farm income 
credit (+) nan-farm incoe (+)Mixed 

crdit
(L-VL) credit 
net t r-niacone (-)land 

net farm. income 
age 

net f.Arm incore (+) credit (+)
Annual crop net farm income land 

net farm income (-) ' 
land credit cred it (+) 

labor nan-farm income (-) 

non-farm incoo.e 
(c:7.:r ia izat oil 

nt far," income (-) net farm inocre (+)
A\nrnual crop CradiL cr-iit 


(-VL) agc non-tarm income r,,.!it (+) credit (-)
 
1 And non-:.ir'n-. income (-) non-farm income (+)
 

pet farm incoite 

cccmc'rc jia ia at ion 

-) credit (+-)credit credit 

:abcr nn-far- income (-) n,,n-farm income (-)
P'ererni,,i crop ton-farm income 

I arnd 
net farm incumne ncn-l arm income net farm income -) -- t farm income 

age 
ne: farr income 

credit (-)
'.e: nil crop land land 

Iar arr, iocome -)credit 

ir. in ( I ndi,.7ite impa, t of education: 

7ore import.nt t)r mor' ud,ic.ted group 

,-' ' assoo.ated with the dependent variable. 

http:import.nt
http:acccr.in


CHAPT2 7II 

CONCLUSIO'i, POLICY iIiLICATiONS, ANJ FARE 
RA S SAHM& 

toThe primary objectives of this study vere: 1) 

describe the sa~ola farms ana identify major factors that 

may be relatc to dif erences in levels of capital invest­

mnert; 2) to determine how these selected factors are asoci­

ated with variations in fixea and operatinL capital by farm 

in area; 3) arrive reco:imenaa­size and type the and to at 

tions for policies which MCA be better suited for eacn, 

size-typo of farminj and the overall a:ricultura! produ-.ion 

of the region under investi.:ation. 

From the findings of the descriptive analysis in 

Chapter V, it is apparent that forms w.eciallzin. in perennial 

crops (i.e. coffee anai sugarc ane) are otaininJ hi lher nro-

Ats relative to farms specializing in annual cro:s (i.e. 

corn, cotton, rice, or soybeans) or mixedi ,.ar.i2, (i.e. 

natural pasture and crop-fed livestock). he perennial crop 

farms also had higher capital and labor intensity ratios 

indicatinZ that they were more intensive users of land and 

capital compared to the other farm types. Pavorable 

agricultural policies were considered to be one of the major 

reasons why perennial crop farms were the most intcnsely 

operated farms in the region. Coffee producing farms have 

-13­



benefited from policies such an ninimum 'nricesand hixhly 

jujar­subsidized and lon: term credit for new plantlrs. 

mcane producing farms have bene iid from mini un prices, 

product;ion quota allotments, ana Lubsidizsn credit for farm 

consolidation. 

fSe low capital and labor intensity ratios found among 

mixed farms were consistent with the nature of this farm 

type. Pixed farms 'weredefin.ac in thi2 stu,.y as the aggre­

gation of natural pasture and cros- fed live;tock farms. 

Aoth of these types of farms rely largely on ex:tensive am..ounts 

of pasture with little .vhasis on crop. ,ov.ou:ly, the 

need for cauital and labor inputs on tose farms cannot be 

as dramatic as in the case of crop farms. 

Another major finding of the descriptive analysis was 

that credit has been concentrated on liur:er crop farms, 

especially the annual crop farms. iis was interpreted as 

a logical result of policies which stressed mechanization 

and use of other purchased inouts on annual crop farms. 

Based on the above major findins, the hypothesis that
 

there are significant differences amonL the farms studied
 

with respect -to levels of input usages and input productivities
 

farm types and farm sizes was accepted. -he jifferences
across 


were largely explained by the nature of the farm types, by
 

the size of -the land holding, and by the impact of various
 

policies in the region.
 

http:defin.ac


-138-

Miultiple regression was used to determine how selected
 

variables were associated with variations in fixed and
 

operating capital. The specific conclusions drawn from this
 

analysis were as follo.is:
 

.iixed Farms 

Net farm income and credit were the factors explaining 

most of the variation in the level of fixed and o-erating 

caoital of thiese 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 si,-nifi­

cantly associated with the amount of operating capital used 

on mixed farms but not with the flow of fixed capital such 

as buildings, machinery, and livestock. 

Annual Crop Farms 

The small and medium sized annual crop farms :ere 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 association
 

http:follo.is
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wit. investments in fixed capital ites anon theoe farms 

but it did appear to be relateu with the level of operatin 

indicate that most of th, wu.'-''..icapital. his tends to 

funds used by tVe small and m,,edium annual cro:: farm: tenu 

to affect primarily their level or opera tin- capital. .0, 

amount of lane used in the i'ar.;in o-erauion 'as related 

to both forms of capital althouah it aepeareu to have a 

closer association with the level of o.eratina cadital. 

Threfore, it is apparent that if small and mediu:, sized 

annual cro:. farms increase their lana holIinLvs a need for 

more opcratin, capital may occur. 

Amon; large and very large annual crop farms, credit 

was the princi:al facior associated with both fixed ana 

operating capital. Tis result i consistent with the 

findings of the descriptive analysis where it w,,as found 

that the larSe and very lar e annual crop farms were the 

ro:: this it can: be concluded thatgreatest users of credit. 

considerable investment in ,achanization has occurred among 

these farms. AnotLher logical conclusion is that the impact 

of credit on the capital foration process of the isreion 

more dranatic on larser far:.s .hich scecialize in annual 

crops, i.e. corn, cotton, rice, or soybeans. It should 

be noted that the kind of mechanical technology ,,vhich has 

been develoced in the region reliio; considerably on large 

equipment. obviously, investment in lar'e equip ient requires 
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large sums of money. Lacking inputs which could be more
 

suited to small and medium sized farming operation may help 

appear to be significantlyto explain why creucit dia not 

canital structure of small and mediumrelated with the fixed 

sized crop farms.
 

Ferennial Crop -arms 

and i;euiu:a sizedSi;ilar -to what was found among small 

annual crop farms, credit iad no significant relationship 

with the fixed capital structure of the small ana medium 

perennial crop far:mis. .ost of the crcuit used oil tiese 

farms appeared to be related only wi-th the operating capital 

factor associatedused. :,ion-fara income was tiie principal 

with fixud capital among- these farms ,,hich tends to indi­

cate that farmers with hirher o gf-farm earriings tend to 

e in fixed canital inputs.invest mo 

Credit was significantly related with only the level of 

perennialoperating capital in the lar! e and very large 

crop farms. .owover, thq analysis indicated that the major 

factor associated with boti, fixed and operating: capital was 

the amount of land used in the production process. As was 

cropspointed out previously, policies oriented to perennial 

have included highly subsidized credit for farm consolida­

land may Lave become a crucial factortion. Consequently, 


among large ana very large perennial crop farms. it seems
 

loical to conclude that perennial crop farmers may be will­

e.:istinfin,; to increase their land holding in response to 



helps to exvplainagrricultural Tolicies. This conclusion 

why land appears to be such an important variable associ­

ated with the level of fixed and operatinj capital among 

lar:ge ani very lar-e , erennial crop farms. 

Level of Education 

The ,eneral conclusions concernin education are as 

follows: 

1. Investments in fixed capital on ui,'d and annual 

crop farms are more resDonsive -to net :arm inco:ne amon' 

farm ers with iore thlan four years of education. 

2. ,Ji::d capital Is resOnsive_ to non<-ar: inco e 'but 

only 	among s:ill am . ;.A . annual annL peronnial crop far:-: 

,t iess, talor oears: of oUcation.owned by far.,erw_-

3. Jith resgo'ct to fi-*,.2a ca :_ta1 inputs, tule contri­

bution of creuit to ca-ital forifiaion of :i.eu andL annual 

crop farms is considerably >rt'ter a-.o.i far..mcr.-Vwith ore 

corcluuedth',ian fouir ,,oars of euLcation; t1Aoroit car, c 

that the i 'pact of cr clcit on .. c..... uct. i'v ca. .a t- o 

"thseo, a)7::T 2. -ea ,cw . .o , :'. e ',,' to'i e ,'l. ca tioo al 

at tainmen t. 

NiTe i:)ac t o-f' credit on ty'e operating caTital of 

th ...a.ms stunien i:: :_ -ni..ant at all 1evels o ,. euucatLio 

excepnt on tV ,;:rall anu ,,u:: cro' arm. vi ere ro, it., 

on farv,,2r,5 . iIe deer o fsi, nificant only a.,non,: CditUCa 

rcos.onsivene..f... of operatin.lJ can)ita. to credIt on the :mixed 

http:operatin.lJ
http:fi-*,.2a
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and small ana medium crop farms is greater amon; more
 

On the lare and very large crop farms
educated farers. 


operating capital is more closely related to credit use
 

amonr less educated farmers.
 

The above conclusions iwau to tie acceptance of the 

use anonS thehypotiesis that the intensity of capital 

farns stici is aasociate, w1Vt' he educational attainment 

of the Farmer. 

POLICY.......... 

tay e.'ere based on the 1969/70The data used in this 

production year only. Aus, the interoretation of any 

state.ent or policy reco:mmendation i conditioned by this 

limitation. 

The descriptive analysis of Mhapter / indicates that 

there exists si i"icant differences in caital use amon:.: 

type and size. razilfarms accordin to iolicy makers in 

opera­must take into acn.iunt tie size anu tyoe of farmin 

tion when fornulatin agricultural policies. Policies \which 

may be appropriate for lar;e farms may not be beneficial 

for imall faris. .:ecific strate:ies for specific 

aretypes of farmin<, takin7 into acconit the farm size, 

strongzly recommended for the ioeirO o Prato reTion. It is 

also iponrtant that research be done according to farm size 

and typo in order to determine the rea:3ons for different 

responses to chanCe:s in a.ricultural policy and how the capi­

tal formation pattcrn is affected.
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The significant relationship between net farm income
 

aand fixed capital (ie. m:achin.ery, buildmjs, iivectock) 

toanong mixeed, small, and medium: crop farms point He nenid 

which Mil beeitof institutinZ 2rodr.ct price policies 

the level of farm inco.o of these far=s if sabsantial 

are to occur, .increases in their nrouuctive cap-acity 

Ereator the difference in the 'aror's net .nco:e the 

"o. tec:nolodygreater the potential for far.. to abior 


through the acquisitLon of yici increa.sin; i-nuts. 

that creai anyears to be holpinj.'Who analysis invicat 

as te lar e aria verythe larle and very large m.-yd as well 

larje annual crou farmers to improve their fixed capital 

bo contri.-Income from off-iarm work -eams tostructure. 

pro­butin. to the improvement of small and medium farms' 


bo k.avin a

ductive capacity but credit ,iosnot appear to 


major impact on the process of capital formation amonZ 
these
 

use to
in iolicy could catte creditfarms. Variou:q ciran-es 


keep pace
increase amon- these faro:vs thcs helping the::. to 


with the rate of growth of laruer farms.
 

the sibeirio rrto
Agricultural .;rowth is occurrinj in 


JINA; however, the skewed land distribution pattern of the
 

rejion, the massive allocation of credit to larder crop
 

farms, and the impact of policies in the ajriculsural pro­

benefitinZ the

duction process of the re'.on are mostly 


lartor farms. s situation may be contributln- to a
 

vllectivc process of agricultural nrowih thus *jcnoratin a 

http:2rodr.ct
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so incomeooliciesof aCriculturalneed for readjustment 

can Callow a more equitable pattern.
amon.: farmsdistribution 

appearseducation it 

internal or en­
baccd on the results concernlVZ 

in new techno.oy through
that investment 


level
with the educational may be associate"tornal funds 

th us may alter thein cuucationfarmer. investOentof the 

better
 

agjro-economic environment by helpina farmers to 

i bis indi.­
inve s tment opportunities.

identify profitable 


prograws to improve the

of institut-nLcates a possibility 


who are most likely to invest
 
oi farmerclevel of education 


y so doin; it is likely that
 
in now a ricultural inputs. 


and caeium

chanoe, especially aLnonn small

technolooical 

of .'ibeirao 1rto's


the productivitj growthfarmers, and 


;';.LL oe ,:-nhaaced.
agriculture 

s year tine series 
da for a nsair of

3tUai:cs w±ii ua 

tnorouzhly
data) should be carrieu out in order to more 


fied and operatin
withvarialels associatedexamine the 


capital.
 
on thethat stuaics concentrating

it is also suZ[estnd 

for capital be unuertaken. A supply-demand
supply and demand 

capital analysis for specific factor inputs 	would be appro­

incluence the 
•priate to determine 	 the major factors which 

farmer's 	 invest:eCnt decisions.
 

in the review of literature, several
 
As pointed out 

have shown that 
resource productivity in razil

analyses of 

http:techno.oy


various far:i rrou:; have low ,marinal productivity for 

cauital mits . TI2 orer,!t 2tuic! .a. :o, t.at the 

-.. ,- 4-llOr- eS [ ,; l R 

",3ith ti2 abcility to accA;t C J Ltall a e a:; 

, ro ' .;n or o:tru -l nourc:,OD_%it7"" o -a acidvanuao 0 -errl:.l 

for cai -1a1 7or. ation, _re:oL:., c:; . r. ,d th,at 

yna ~22LV anal.:,, -s )O cna22,Q -: stro ti f'rj 

farm:: not only accordi.. .o :,izn:; d enter-r" ::" 

;ion bLit al;o accoruin to <.: ,., -iona,,lp r 

f a*; s ..i s ,,ou l d a llo w: ,t o ,,, i . :...2o , , na~ ~ ~j 

;r' n10:.O0 hOno :' :u- i'c' , ',':hie ta:e into .cco:n t tii.
 

,:iala'ra ability of farmers. tu.is coince.-rati.V on
 

7roup."I. *. 1-- i~en I: -, v, c,,o
icaentiiio:,ojoeneouls farm: 3rouo:; v,,ou]. :;l1- to 

.detormninant, 0' fi<. or lo.' mar:innl ratc o: r.: ,in to 

various kindc of ca:,Ld-al invo.t:::u- An incvea:.n neeu 

appear s to e,-ist for cvudios ' ic. nt.: :: u, , t o e i::l i th .
 

.0 .5
farier 's decisions t(. so:cr"O .!y.s:. . W> 2V-:. 0 to
 

save. 1InoFIin;l that ed . o , s.s-o.2ate, ..,-.
atl . 

leads to th0 crc u rin thatfamier's level of invo1tnt 


an cc
i:too.tantthe nianagerial ability of th, :ar:;r :ay 

c conc. i= t.. _,variable to 'b, ta:en iri to ai u-tnt in tuci 


on. the irvestment. ofitab itt-ton.
 

A final s.. ,stion vi, s from ' findi of 

this study is that ;: -zreroearci; oriontcu toward and 

nodium .,armr" should be do411.7. A :ooer re,.searcih. )ro,;ram. 
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be thie pre­
towaru smaller farmers seems to

oriented 

are to be introducedif programs and/or subsidiesrequisite 

farm proutiction anu
intention1 of incroasin,- si:allwith the 

on L,se farms.formation2acilitativ capital 
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App. Table 2
 

Simple Correlation Coefficients Between Pairs of Independent
 
Variables Used to Estimate Fixed and Operatinf Capital,
 

Large and Very Large .ixeu Farms, DIRA of 
Ribeir'o Pr~to, 'J o Paulo, 1970
 

Variables X X X X X, X2 

.16 -.09 -. 13 -. 03 .27 .35X1 

.04 .o6 -.09 .05 .35x 2 

X1 .21 .18 .04 .09
 

.13 .48 -.12
 X4 

.05 -.08
x5 

.04
x6 


App. Table 3
 

Elasticity Coefficients of Factors Affecting Fixed and
 
Operating Capital on Large and Very Large Mixed
 

Farms, DIRA of Ribeirao Pr~to, Sao Paulo, 1970
 

Models Elasticity Coefficients 

x2" 3 5 _4_( _ 7
I 


Fixed Capital .51 .07 .04 .22 .77 .12 -.13
 

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

Simple Correlation Coefficients Between Pairs of Independent
 
to Estimate Fixed and Operating Capital
Variables Used 


on Small and Medium Annual Crop Farms, DIRA of
 

Ribeirao Prto, So Paulo, 1970
 

Variables X7 X6 X5 X4 X3 X2
 

.06 .26
X1 .10 .26 .12 .02
 

-.15 -.02 -.01 .01 .24
X2 


-.01 .56
X .17 .51 

-.28
.19 .50
X4 


-.06 -.01
x5 

X6 .22 

App. Table 7
 

Elasticity Coefficients of Factors Affecting Fixed and 

Operating Capital on Small and Medium Annual Crop 

Farms, DIRA of Ribeirao Prito, Sao Paulo, 1970 

Elasticity CoefficientsModels 
Xi X2 X 3 X4 5567X
 

Fixed Capital °27 .14 .56 .06 .34 .46 .53
 

.04 .96 .20 .13 .13 .32
Operating Capital -.07 
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App. Table 10
 

Simple Correlation Coefficients Between Pairs of Independent
 
Variables Used to Estimate Fixed and Operating Capital,
 

Large and Very Large Annual Crop Farms, DIRA of
 
Ribeirao Preto, Sao Paulo, 1970
 

X X X XVariables X X 


4327 6 x5 

-.01 -.02 .03 -.05 .45 .72 

X .00 .15 .05 .19 .48
 

X .12 .67 -.07 .70
 

.16 .82 -.07
X4 


X -.19 -.10
 

.22
X6 


App. Table 11
 

Elasticity Coefficients of Factors Affecting Fixed and
 

Operating Capital on Large and Very Large Annual
 
Crop Farms, DIRA of Ribeir~o
 

Preto, Sio Paulo, 1970
 

Elasticity Coefficients
Models 
X4 X5 X6 X7X1 X2 X3 

Fixed Capital .03 -.02 -.04 .43 1.26 .26 .05
 

Operating Capital .08 -.06 .40 .61 -.05 .08 .48
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App. Table 14 

Simple Correlation Coefficients Between Pairs of Independent
 

Variables Used to Estimate Fixed and Operating Capital,
 

Small and Medium Perennial Crop Farms, DIRA of
 

Ribeirao Preto, Sgo Paulo, 1970
 

Variables X7 	 X3 X2 

Xl -.17 .59 .09 .16 .35 -. 39 

-.16 .31 .06
X2 	 .12 -.10 


.25 .49 -.08 •39
X3 


X4 .12 .40 -.46
 

x5 -.04 -.03
 

.20
X6 


App. Table 15
 

Elasticity Coefficients of Factors Affecting Fixed and
 
Medium PerennialOperating Capital on Small and 

Crop Farms, DIRA of Ribeirao
 
Preto, Sao Paulo, 1970
 

Elasticity 	Coefficients
Models 

X X XXl X21 -2X33 X44 5 o 7 

1.06
.29 .27 .89 .11 -.24 -.09
Fixed Capital 


.71
Operating Capital .14 .16 .21 .32 -.70 .50 
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App. Table 18
 

Simple Correlation Coefficients Between Pairs of' Independent 
Variables Used to Estimate Fixed and Operating Capital, 

Large and Very Largae Perennial Crop Farms, JIRA 
of' Ribeirao Pr to, ,io Paulo, 1970 

Variables X7 X_ X 5 X4 X X 2
 

X .27 .57 -.32 .22 .05 .53
 

-.01 .53 -.20 .2b .32
X2 


X3 .14 .80 -.16 .37 

.08 .41 -. 49X4 

-.07 -.18
 X5 


x6 .04 

App. Table 19
 

Elasticity Coefficients of Factors Affecting Fixed and 
Operating Capital on Law,,e and Very Large Pcerennial 

Crop Farms, uIRA of Ribeirao Pr to, 
Sao Paulo, 1970 

Models Eiastici ty Coefficients 

XI X2 X3 X4 X5 X( X7 

Fixed Capital .08 .03 .77 -.05 -.20 -.21 -20.1'
 

Operating Capital .04 -.03 .56 .13 -. 39 .14 -.22 
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