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CHAPTEP
 

A. PTrpose of the 2tudy 

Economict3 	 have no difficul_ty ;n the f,. ertf~eat..on 

on the,of develored countries, nor do they disagree 

a less developed country. .ov,,'ever,characteristic,: of 

for the tran formationthe combination of factors necessary 

of a country fro! a low level of development tri - high
 

level is still not understood very well.
 

Among all the factors of production, and cons equently 

of development, capital is con-itdered by many to ';e the 

most important. Although the. imortance of capital can not 

be disputed, t! . exact f i-+ition and the specif.c comno­

nents of catital arc ot -- early understood. 'he tradi­

goodtional textbook definition identifies caoital q-, " 

or knowledge which can be reused in the production process." 

Thus defined, capital can be considered as the lasting 

factors of production. Thi would ten,-- to indicate that 

stronr-ly correlated withan evaluation of capital must be 


an evaluation of the produ'ctive Drocess.
 

1
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The difficulty encountered in the study of capital
 

is not the identification of capital, once accumulated,
 

nor the identification of the lack of caoital, but tho
 

identification of the factors which account for the
 

formation of capital.
 

Agricultural production is basic to the progress of
 

both developed and less developed countries, in most less
 

developed countries it is relatively more important because
 

it often constitutes the greatest share of the productive
 

capacity of the country. The role of agriculture and the
 

need for its analysis is being stressed with increasing
 

urgency. The lack of research at the farm level in less
 

developed countries has prevented the understanding and
 

analysis necessary to arrive at relevant macroeconomic
 

policies pertaining to the dovetailing of the agricultural
 

sector into the total economic development process. it is
 

hooed that this study will be one more small step in the
 

direction of tying the agricultural sector into the total
 

economic nicture of Brazil.
 

B. The Capital Formation Process
 

Capital formation is the residue of the production
 

process. Each successful production period should end by
 

contributing to the agrepate reusable factors which are
 

basic to the production process.
 



1. h .. of Ca,.it" Arcu-).l I-ior%- --or- A 


, oroce =r. .t bo con.sidtred w-ti.I'rent-

' - )
,- & e -oer_ cc? o-7 eroo-iic c ti t , s1. -in- i o,.t r

income, arv, .m *tneont4 ;rn.A4'uO "'They are 

mutually intorrelated in s , way that beu, inco.: nCcan 

considered a function of ou'-Tut and ,stfnctin 
of' n-omcn, there are some .. factorsar.U. accou'U 1.be 

for the r'eneration of incone independently of otout, anr, 

for the Ceneration of inve-:ient inde-endontly o; 

The indopendent income reneratinfT factors are: conditio.. ns 

of factor prices, marketin.7 conditions, th. taxinr- :ysten, 

and output pricing policies. The indeoendent invent 

con..tion patternz, i-.rert
generatin:.7 factors are: 

rate structure, and credit conditions. All of these 

factors, together with the nroduction factors, oerate 

capital stocV at the end of each neriod, which is mdded to 

the existinp ca+ital stoc'. This additive nroer ",,a-­

is called capital formation. thus ca-ital formation can 

be considered as a function of the three basic f-eneratin-, 

processes: output (production), income, and investments. 

The stock of capital accumulated in any one period? 

will be the main factor exrlainin7 th- efficiency of the 

three economic nrocesses in the next )ocriod of t'.me. 

Part of this stoc., is converted into capital flo:" in the 



form of nroduction investments for the following period.
 

Thus the dpvelopment process takes the forr of a 7roup of 

irt'-erre.atIns ~h s schematically pictured in .i. ure ! 

2. 	 The -elationsh-i) of Ca t'a.! Yormation and Croth 

"or a .Less- dev'elnel eo:<omy to escane fror the 

catche,.- of under-develooment the !aital 2ccUmUae in 

one Drodctio-. neriod should contribute to the e--Ta:'.sJor, 

of the nrodic-ion nrocc-.ss d=n. each ,nsuin- T-eriod at -

an increasin, ra. Then after accumuatinr an adequate 

base of clvnat-.1 the econom, would achieve the so-ca!!ed 

"take of"" -tar.re of develo nent. ' evonr ! t'i,! sta-e, 

ecoromic rot ,ould ho rolI .vl, easy 

T" c5.tal forma-t.on is thourht of as thr, o. naei y 

to produce . oors and services, then It in esC-enlcc, reresents 

economic . owth. As ..aoital is Saccumul aed thror;rhot ench 

production nerJ.od it determines the .rowth atorr of 

country, or sector, The production of each succeedinr 

period den.ends upon the base amount of cacita .ecur:s'ated 

plus the amount added at the end of the >1st eriod, 

Underdeveloned countries be cateforized.can a- ,avin 

capital formation occur ,ith constant r r-linal rct1_Irns. 

The individual comonents of these econo=,i.O Car be visu­

alized as ,.rowinw upward in the forn of individual but 

http:forma-t.on
http:nrocc-.ss
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stq.,a.t ind develo-mert rnn on, .7 acconrl.ishe,, with 

sorme. 0ut9SAe "..:etLZ. 

;-~Cnre -in 'conrvrnny hao. >--n st,-rted ~ rom~ t r) 

'1eve1.oornPli L " oue;ntl': i.n",ds >AE.I r._,. re-.o':rre­

which irc not lulj'-., utittrv-' ... 7hc-,s rnKli 

"tncreasini m--arin,. returns' c ._.ceO .i' r.:to,:.O 19!t 

neriod be.or :reater tar- IAre .OL S ( 

this can -, ted e t, ....7 0 e 

represe.nt.inl........ ( .. .re . 

The fint. of devel.ooe"t, 7,s r 

capital formation, is that of th- Cevploned cctries. 

DecreasiLn return, to scalc fare beinc realized irn the 

nroduction nrocpsf of thee cou .+,"s i" 

formation can e Vi ul-, ec r -_'.--.... the for:,, of ar. 

inverted cone, or pyramS,r :cc. Firre 

This su-zests , ,ail be - -,.ot..th- .can used the 

tool for measurin# the economic !,e.-formanco and .t?,.-e of a 

country in the developmen- roeeo. Disadjustments and 

disturbancesF in one or allf the economic processes 

result in a (iscoura ri n l c,.ee .o.n.u Ievue o0 c-Pit 

"
 . caus,
This scarcity of c a - J 4 algvo low 1eve o 

;.nf andproduction. the st.?.Th tln ncome, the absencC 

-
of investment. u canitl becomes the ,oint of deoarture 



F Y' 

Out u t Fr ~H 

ollli 

Figure 2. 	 Diacramati- Presentatr- o-, t:-o T.I-eraction n' 

O()lt Income, Trivost-rh~±t ri *Irnrt 

P-rop!e toward Caii ta r n n!'Uv' 

oped C-ountries hwn r 3-wt 



F uJ. Utilization uf 9escurces 

Developed Countries 

.. CoentriesDev.lopin 

Figure 3. 	 The Growth Pattern for -itput, Tncome, 

Investment, the Prodiuction Process and/or 

Cari'a! Formation for Different Staces 

of I~concmic Develonment 



fonfdrthn total ni orof the devaioiynental 

Line f'f"ciac o~f an' conomy ".nd the common~ backrrouznd 

f'or rnak ~-narcons courtriec c. 7 s'ectorsnn ?no*-	 o m:onqr 

1. comoero o jo o this 	 or~c20 t r io 	 rpcctre. 

W 3t tor3u.CertanKth 'rolr cf cirotOr '.orip-tlo 

un~-inf.Tomr 	tbQ forc ichcKartni 1.cacor­

tm tate noordio to.~rminrad'.2i1ori­

2. To deterineth ono..isrc of cai 1 t ac';crn 

for u'thacuuaior 	 aptT co.inY
 

5$. To 	 ".rrSive nt 7's~t of reco.'mef'c~t.ions whichi can 

be used by nolicy ma'kers. 



A. Thn .Aren, ite.red 

The MYi: a~nalyzed. ins I stu.'y are (9i & uUP o" 

a Larme body of AN be ing ,nerateYr under n li ..., Anit1 

+
Formi+.ion and,' ,P', hoc a Wq -. ,.... ce -i -W ,-;
nroje<? 	 D-PA
 

have been coll ected3 in nhe SONYe of Hio "ii 1, Q., 

Santa Catarl.: TOn s .a,ra.is'" 9a, .aulo. 

2Of cou'-qn it would be very OVUM . ' . 

far's frm... ' of the"'n S-'ate-r 'lto one r'c. ' -,, t . 

-samTnle. Tn.e - a state the .inq of To o "a' 1 . m. or' 

-heteroveneou , in I7 	 -ru]t-. ,'noct 	 ' 

this reason, thi.s study will. conInn<tryte oq o, runy,a­

tivey hmownauq repion inl the narthaasir v~rt;~j cf 15 

State, T he rpv~ifl is ! rina the DIRA PUT 

inte~rak fY:'41 *krcola) of **i. rvo*h' 

1. '.eo;:ajD1ic location 

Trvl'. in the lar.r-enit country in Sout] :..icnd
 

the 	fifth ,y v.orl d r , n p. - , , .. 

fr hetm~e~t-.......m th aor hnr .e:\. b,)e "o t , 

from the tnop e zone of the southnrn hem: 2 v' ref to th r 

tro"ical inro f the eauvtor .an 1) th.o,se bound..Within 

ari' e'. id"e "urpo than 80 A' Ton "eopi].. 
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central vwrt qf 10r cnwutry. Qhe Ftt Jliv nt the hub 

of both thn P-jr:!"turnj NPA~ lmdw,,trial. comnley~ Pkithc' 

i ofAkw"rincountiry. 7t o;~dr"! 10' ~ton 

ti nv07
ir n.cr 00i~> -"2Avv 

ciyof no-


J n k~2 rm to:. 2 On thprt rxor 1 1'c WtP I 
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byb0,?tF 

* 	 the a;.ou.nt rd..rin: ,Pl..y. !.Thv nc..¢i:.1 c~i..r,.itic iri J.+,i on 

,;ithLn t;e . :.r'o oau:? b: "the iffrence Jn e_:7 tion 

ao C- ,i 

a4 

hcnbil T . _ . ,:2 "!ror .' ]'. + a:: I.' ci'?" < n+i ' ,'2 ,-'. ­

t.-' I. 	 th e . :, 

t3 11he !ioie of A'. ou.!iue" 

'\bO"t 	 o o~~ 2~'thr :v ~' T'C','t; " "0o:"22 	 i~ 

."ncorme i~s 1.<":;..: t',.n 'on~e .'ourth] o f ±t 'tot;'.-± .L'o:ie. 

A.tcu:itL'urr'. ncc.'ie r: ,pr;-,r,.t;. oi' ).y C)1e , irh't cf Sac 

1 

"'K<elvo t,. ',qe, ;e! and 'i.iam ;lelson,and C'ei era. 'itt* l'Der.c~ipt o,rl: Jarni: T evel :apC tal Y"orrn':k -;i 

San. o Pau QL Jr' ,. , in A:r. cu.tu-o. Cap.it;,L r.rid
110, ,ej .o r ab .. ,lj' :. 

"Phe 	 iJ 0rr "It ion for ".hi , ";on come,: y)invl, 

. ... 

., .l. .. k ' J , ,. LL -+ ) .... +! \ :.'1. ~ '~r ! _0.l ...t :,.b 1 , +. + 
1}+ ,}1 O.]ll,.O,++T,,,!.... l[t.'' 't. .. . (."r: ... t ".'l~C) ', !O ) ,:. ,,ol . 

http:a;.ou.nt


3110~:inccwi, W lo in Vhe res~t of? nrrzil the *'-icuji
 

tura! income io one fifth of th". ttal, The rate of
 

g.r'owth of agricultural ot.-;:ut i:n 7,h pcrnt inp""]y, of 

the industrial entor 9 rnm-cont nr,,.j. y, .d of. "he
 

services sector '.,9 pe ri, AJ.'utu out 2ut
. bet 

been "IPt ", motvr. rn p!.; 1 th e 

(4,7 percent), 'e in . y.tr.. .. ­

at rates of 7.erecnVa W erceo, 

The ner.-cita incor e . tho an-,n'jcullur j. O::eCtC12 

of Sao o&r rqotivePalo ,nrownt,: o trendv,,A,,-v.- .. 

it still rouro-ron only 62 we:oz'cr.,t of .ho i.nu, ,i ., 

per-capita incomne of the "rp. it how incraved T, nwcv, 

during the l.,;t iO enr's,. wh-r,,, th-n 

per-capita into ,,ti ha;s numpr'nd st9 -1t over the p-,!<,-, 

period. 'L'-e= :r-i. -oco eme 1 the fac t .t fl. , 

of the rural labor force to the urban centers is ,benefci2a! 

for the workr remainin_ in ar'iu.tur. owevr tOh 

industrial soctor o< th ,tate 5Y, not croale of ovrcopin, 

the pressure rural AN:d thr ro,the a.rqnt. to zatur:-. Prow 

of the population in the cities, 

Agricu.lture. thy ovt Pul.o. in nt onlyof ,o 

the most importRnt of all oth- .ectory of the nation, 

economy but i increasi.ng in Qiu:iortran.ce, Two rlTc. de,.i, iom 

agriculture in Oto neacotnd 2A hercentthoe for of thy, 

gross na1ionl proruct. ony the .,'n ap. t"lnt cil]"1,, 

http:Qiu:iortran.ce
http:increasi.ng
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accounts for 35 percent of the GNP. In 1967 the value 

of agricultural output in the State of Sao Paulo was 

1.66 times that of the second ranking state and 1,75 times
 

that of the third most agriculturally productive rtate.
 

The state of Sao Paulo is a leading producer of all
 

the principal crops of Brazil. The six most important
 

crops are, corn, coffee, rice, peanuts, sugar cane,
 

and cotton. The state also ranks first in the production
 

of several other products such as: potatoes, oranges,
 

and tomatoes.
 

Within the state of Sao Paulo the DIRA of Ribeirao
 

Preto is the most important in the production of agri­

cultural products. It is a major producer of all the 

most important crops in the state as well as the nountry. 

R. Related Studies
 

on Agricultural Capital Formation
 

1. The Concet of Capital
 

It is commonplace to assert that there are as many
 

definitions of capital as authors writing about capital. 

The trouble arises not because capital is a vague unde­

tectable reolity in the economic activity, but because 

of the difficulty of identifying thebbordersn. 09p.tr.­

is a pervasive entity, which makep it difficult to 

separate from other important elements of economic 

production, especially human labor. "Capital, and the 
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-to industry, Iapplicatiort oF. science are mesely pro­

ductive," says Ltrs. Joan Robinson. iut there i:s by no 

means unanimity in definin[., this impressive reality. 

Joseph A. Sch umipeter has reviewed the trials of many 

authors attempting to reach a definition of caoital, and 

arrived at thd conclusion that too much time has been 

spent on tryingy to solve problems by hunting for the 

definition of wcjrds, 4 

However, when the central core of a study is somrethinp-. 

as vital as caoital it is necessary to arrive at a colautori 

understandi-n of the basic terms boi.ni used before anylyi:.i 

can occur. Both Shukia and Adams have ar~rived at criteria 

by which capital can be identified..Shukla io,, £.or s,,, 

common criteria of "rational consistency" to avoid a total 

arbitrari-ness in defining capital, Adms thnks "that the 
definition should meet "pragmatic criteria, , . . should 

be usefLl in making policy decisions, "5
 

3Joan Robinson, An Essay on Jaixian Economics,
New York-• ,aciillan, 197, p. 19. 

hA.Schupeter, History of Economic Analysis,
New York: Oford University Press, 1955, P. 

5 Tara Shukla, Capital Formation in Indian Agriculture,
Bombay, India: Vora e. Co., 19'5-; a-ndD,-e ",'-. Adams, "Rural:
Capital Fornation and Technolory:. cone ept; ri-d Reserrh i
issues", Occaiional Paper o. 29, Department of Ag-ricultura0.
Economics and Rural Socloloy, The Ohio State University,

HJarch, 1971. 



IFor Shul!,n, the features that must be looked at n 
iderItifyin- cnltn.r. are a) transferbi'i]y f"3.,, 

n"" ) abi from one point of time 

to rmother, c) .roduc ieFe.; , or productive cp ityTh ,­

,pra. iatic spproch of A,.: comieo 'pr.sin .y cos t,; thc 

theoretioal one of' Shukl lamis identif'ies e] ] oI. 

.harecterti~os:la) car:i;n, has to be created by mrn, b) 

"- -to be producti ve,) its nature is of the order of 

stock rather than pure flow, and d) it has to be relateri 

to the process of oriminati.in savings and investments. 

Trying to combrine the two approaches, it appears that 
the folJowing definition of capital can be used ,s r?.. t­

factory ground of common understanding of the coticeout of 

capital. at a. rat1 ,,.r ger,'eral. level. "Cap:Atal is a ,,tocl o 

man-created goods used, over time in the Tr'oduction TwX'Cs's3 

through its ability to be :aved from consumption and 

conver ed into Services." 

In an unpublished aper pr serited in a " , . r 
DepaxtmDtvt of AWrieu].tur-l Economics and TRura! Sooil.. . 

The Ohio State jn*.versi ty, In Columbust February, I1.7l, 
Adam, presete(. n frp~mework which has been adopted 

for this thesis, Four major divisions of that viork... 

1) a summary of the evolution and, role of cap.ital. in tIe 

history of economic thi'nkin, 2) a bripf discus:'ion on the 

definitiOn' of capita., 3) sketch of the relationshilp: 
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between capital and technology, and 4) a statement of
 

the major policy questions and research issues on rural
 

capital formation,
6
 

There are some very deep and wide theoretical studies
 

on issues related to capital and its role in Economics.
 

The books of Irvirg Fisher, The Nlature of Capital and 

Income (1906), and of Joan Robinson, The Accumulation of
 

Capital (1956), are but two examples. This review of
 

literature will be related to more 
empirical questions.
 

2. Aggregate Level
 

Developed Countries. The basic research, and neces­

sary point of departure, for studies on farm capital is a
 

book by Alvin Tostlebe.7 He studied the lon.g.-tern trends in. 

U.S. agriculture from 1870 to 1950. 
 The objectives were to
 

identify the circumstances inducing investment in far!,I
 

assets, variations of investment from one period to another,
 

and the sources which provided financing. Basic sources of
 

information were the published reports of the Bureau of 

the Census and the Bureau of Agricultural Economics. The
 

6Adams, O. cit.
 

7Alvin Tostlebe, Capital in A iculture: Its
 
Formation and Financing Since 1770, PTrinceton, .
P.-rinceton Univest Press, 1957. 
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data were develoned and analyzed by tyne-of-farm.ng re~ins. 

Ten different arricultural retrions were defined accordinr 

to the pmn'iF21. frctore determinirn capital formation. 

Tostlebe n]11o f"ormulated a. 3eries of prospective trends 

of the formation an,1 finmicin., of farm canital. 

The ro-t imuortant finlines of this study were: 

I The .. -rvricultural output of the 

country rose aibcut 400 rTercent in 80 years. In 

this rocess caritrd. md labor played very diff'erent 

roles. ,,1e the lhor force at the end cf the 

period wa.s about the sa-c a in !870, the value of 

physical ca'-ital (land included) increased about 

three times.
 

2) Of the total increase in arricultural 

capit!, (-,5percent was accountable to landI, 

15 percent to buildings, 4 percent to imple-ments 

and machinery, 10 ercert to livestock, and about 

6 percent to crop inventories.
 

2) The bulk of financial needs was met 

mainly out of rrcss farm income, 90 Dercent durinqg 

the decade of' 1940-49. 

Other studies or farm canital i other develoDed 

countries are more )ene&al. Andrew ,. Ashby reports that 

the most relevant trends of British agriculture from
 

http:tyne-of-farm.ng
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!,1930 to 1954 were: a decrease ".n the pronortion of ten n­

mana,7ed farms, an increase n the -hare of c-nital invested 

by tenants, qnO an increasue in the share of machinery anr" 

inlements ', the c osition of' frm -'-ta!. 

The mechnnisms of Cr:,T., '-',)!r9 to -. '-riculture 

in Deninark sin',e the ei-hteenth century ha-,e bee:uiid 

by Skovraardl. The arrn-.rrian reform i: !ocmente.: at te erd 

of that century is reoorted and its col enueecs .. the 

nresent affluent s.l.tuation, of the Danis>,a .-riculture 

are stressed.9 

Ciarocca states that: "The income ofTital'- rvmx­

culture is to more than a, roa.linsufficient sui)ly -erv 

Dart of its cami al nee( . I The historic, 5oc'o~:-cal, 

and J-epsal f4ctors of this situation are analzed. 

Less Develo.eo Countries, The basic resercn 

in this section is the i-r,,ssivo v;ork of 'ara 
i!. 

Shuclka on Tndian Farr capita. for.ation. 

Andrew '1. Ashby "Caztital 7'ormation and iIem 
United 1inpdori Ag<riculture", international 7our'- of 
Agrarian Aff'airs, July, 1'07 in:. 7- " 72 

<. -Yovaaard, "Canital i'orm.a.tion an) se in Dnani sh 
Agriculture" International Journal of A",7rarin Affis 
July, 19 7, 00 ,-',9-2 2 

10 Ciarocca, "Capital and Credit in Ariculture: 

Italy (I)", International Journal of Arari Affairs, 
,Vol. 2, Io. _,,Tanuary, 19Wr .. ?')- 17 

llShukla, o.xcit.
 

http:Develo.eo
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criteria of r.tional consistency will serve the nractica! 

nurpose of ir~entifying< any -ood 2s caoital: 1) trans­

ferability from stock to assets, 2) transferability in 

time, aqd n) roductivereqq. 

Then Thu'.la riscusasp whether the mr..nitude of 

capital to be measured whoriC he the stock or the "l' 

of goods, whether th-, units of measure shouli ,vrCfor to 

the cost of producin cwni t al, or to the coo tri' fnn 

of capital zo output, ho. wi thin two n .. tr o" tin'e 

comparable r.eaures can be nerformnd , and how leprec:i.­

tion &C capital! woods can be estimated. 

She hypothesized that shifts in supply would 

depend on changes of itner income or technolor: an(; 

shift in dem&:w. wouiY dopen! on the suprly of labor 

and/or eoppc Wi 0ions re-.ard.in the fl..ture, *,,i);h,!r hy­

pothesis was related to capital formation in less deve.­

oped ,-.icu]trol qectorr, api ua_ shnul -ep,r au.­

with labor, due to shiftE n1.th scvi fu:nct.,,, n,! 

the uncertainties reTardin.- th, future ahoul, ! 

reflected by a chance in the compositio: of assets 

from less durable .- ods (i.e., fertilizer) to more 

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

http:re-.ard.in
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Shukla concluded: 

7he stock of ca.ital in apriculturc in 
India, has tended to prow over the forty yer 
eriod under studyv , Mh rioe cnO:tS1accuru-i-ion of 

has, how-ver, not been it an evern sne nor ct 
a fairlv hih rate to enale the , ua 
outrut to pr')v,, -i:ni ,-ant?':. .hr' o'ra -,owth 
of stuck of cari'al is rely oOr; to k.- p ice 
wJ ith r1sin tidce of labor . The rat,,t"he 'r'y-
of cai l accuul ] "ionhas -.uc u -ted, it .,, ] 
seem, in resnone tc c n-es the pvp 'a in 1'rtw , 
capito1, boinC very lo durinV: the ,er.od o' 
rA>Wi(. control on Prices, production and Ji tri­
bution of output and somewhat lar-er durin- the 
period when technolory seems to resrond - i.ncen­
tives, technological chane7, ant inco'e levels, 
Low income levels by themselves v'oul l nct exr.p.a 
fully the low levels of "vestmetc. 

Tn the context of underdeveloped economy 
such as that of india, probably the a c'", 9tivn 
of capital seems to ",vet the o" "nceVv" 'no 
the increpse in lbour supply. Por ,i, . 
relationshio of low substition or' eopl,".n,­
tarity betwoen caD)II and la ,rhour too A.: 
responsible. This wouldK ha. ppm. who. th" te 7. iquc 
of prodluctiOn ren'a0oei,] or 1e:a niQA,. 

We can also conclude that, due to a DO 
of major technological chnnqe, the tradi tiunA. 
forms of capita] have o:ainnted. irri:aa,.or;, 
a major 1ltnd substitute, has however , hal 
in relievirn the prnscpure of labour aind and, 
and lnd itself has uceased to -,:ao extyr, 
The new forms of cnpi ta1 assets hnve tended to 

crcrease at a rrthe" ra.oi rate or.ly Mu: ir She 
lan t dacade.12 

Ranar Vurkae discus.es some theoretical.ro.l ewra 

involved in the carital formation theory of less develorped
 

12Shukla, op.cit. , p. 232-233.
 

http:discus.es
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countries at the aqurepato level.3 He Mefends thn bUnnced 

arawth approach; in fact, he cet the st',,: for the 3,u.d:vn 

by W. A. hewir in& th'e fo,!o,.,'er2 of the nhcool of ,iu2lit'.ic 

economy, which stresses the 'eed for the Oo'!etic build­

in7 uT of copital. 

,at-in {oceinber thi-c the central noint of na2yis 

in a theory of economic develon:ert to, c mnj why.. 

the market structur e of underdrve,::ed couirtr'e. fOils to 

induce a co'venient level o: rri-..- ,,nrvtmen. Thus, 

he is supp)ortinrx one of 7;urkse's >deas in the context of 

balanced growth. For him econormintr have focu"ed on the 

N.rron, issues when studyin eapital formation i ie . 

developed countries. 

Richard . ooley eontends that current arcre.nte 

level estimation procedures in the 'leterminration of capital 

built up in less develoned countries are i.naccurate and 

often downward baised. 2. 

1 3 Ragnar Nurkse, Problems of Capital 'ormation in 
Underdeveloped -Countries an Patterns of .rnda,,d 
'evelopmet, !eV Y : Y 'xf r , Ur, v,.7EvT'' - ,- ­

1 A,,'.. 

Hasn R.osenberg, "Capital Formation A! ind r'­
developed Countries", The American Economic v',.. 
Vol, 50, No. ;4, septem he.., - , - . 7,, . 

15Richard 'W. :Iooley, "The ,easurment of (apital
'Formation in Underdeveloped Countris. he Review of 

Economics and Statistics, av, I967, TT, 199-20T. 

http:iu2lit'.ic
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. ",arm Level 

Less Developed Countries. in an anthropolo.rical 

study of a -lalyan villar7e, focusin,7 mainly,on aavinmand 

capital, formation, Swift found out that rost of the -s-vn-, 

in the village were held in jewelry or livestock,. Very 

little working capital was held for the product.on of thC 

major crop, rubber. He concluded that orouctive ii.czt-

Ments 	 in the village were increasinr very sloly. ' 

In 1957, Robert D. Stevens interviewed about .7C 

Lebanese farmers in 11 different villages. The main 

objective was to calculate the capital base and to find 

the variables related to differences in this caoital. base, 

as well as data related to credit use and institutonal 
savings. The villages studied had begun the tranton 

from a strictly aricultural economy to a partly indus­

trialized community. Price elasticity of the supply nnO 

demand for capital was believed to. increase as the state 

of economic development imuroved.1 7
 

16 Michael G. Swift, "The Accumulation o.f Capital
 
in a Peasant Economy", Economic Developrent and Cultural
 

Change, Vol. 5, No. 3, April, 1957, PP, 323-337. 

1 7 Robert D. Stevens, "Capital Formation and Agri­
culture in Some Lebanese Villages", unpublished 'Ih.D.
 
dissertation, Department of Agricultural Economics,
 
Cornell University, February, 1959.
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The m,jor conclusions of the study were: ?) ]. r .luev 

reoresented, 90 percent the base of ', 
- ( of caoital nli 

b) the av,ra,,e value of tool c zn trc r 

land was .,)., 00 o.T05' d to 0for iarin n.-t,.ryl 


.Y. in 19;-7 althoupzh the a.vera.-e value of ca: it.al r:er
 

unit of land was the same as on w Yor' f • ( -r.O', 

c) the marginal propensity to sa,.ve- ros'.-e ihe farm ;izc, 

d) land tenure security was i:mrtant in oxlair.r 

credit use, e) the supply of carital ;,a st-on.,er than. the 

demand for it, and f) money that could be ava.'ablo for 

savings inves+-ient was hoardled. 

Usin: 1963 farm records,, :9sn.... .hen re-:3arched 

the structure and productivity of farm canital v.'ith 

sample of 277 Taiwanese farms. I1 The a-iount -?,-eee 

of capitalization of the samole was sirht, hi -hor than 

for the average Taiwanese farm. A production f'unctio' 

using least squares re7ression was estimated to 2easure 

elasticity coefficients of production and marial 

productivity of input factors.
 

In relation to farm capital structure, the i rrrant 

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

18Hsing-Yin Chen, "Structure and Productivity of 
Capital in the Agriculture of Taiwan and Their Policy

Implications to Agricultural Finanrce", unpublished P.D. 
dissertation, Department of Agr..cultural Economics arid 
Rural Sociology, The Ohio State University, 1967.
 



,?reatershare ii the total farm capital value than
 

financial assets, b) internal sources of financing 

represented 95 nercent of all financial sources of 

capital, c) there were low returns on investments in farm 

assets, and a) ca-oial, invest~ment per farm was low but 

capital investment per unit of land was more than 10 tiries 

the corrcsponding figure for U.S. farmers. In rel-ition 

to capital oroductivity. Chen found: a) inve.s.,ment 

farmi operating expenses was highly croductive but invest­

ment in farm assets was not productive enough to cover 

interest costs, b) buildings, fixtures, an(' farm machinery 

were the les productive farm assets, and c) only wages 

of hired labor were unproductive operating expenditures. 

Brazil. A study in the southernmost states of Brazil,
 

Santa Catarina and Rio g'rande do Sul, in 1965, concen­

trated on an analysis of income, consumption, and in­

vestment patterns on farms of various types and sizes.1
.
 

Three major conclusions were reached through, this research:
 

a) there are important differences of income, consumption,
 

and investment patterns between different types of farmin.-T;
 

1 9Norman Rask,"Analysis of Capital Formation and
 
Utilization in Less Developed Countries: Terminal Renort
 
for Research Pro.ect",unpublished paper, Department of
 
Agricultural Economics and Rural Sociolopgy, The Ohio
 
State University, 1969.
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b) as farm size increases the level of farm cz;h receints 

and the level of net farm income per hectrre decreae.; 

and c) the level of borrowin: -v wel! as the savinr, 

potential per unit of lmndI remain, constant. 

The second study -rnalyze t resource productivity 

of the same farms. ,.artin founc that­

average returns to land are e'idrnt as sie of farM 

increases; b) land is an importan: factor of Troduetion 

for types of farminp classified as range livestock, 

mechanized crop, and dairy production; c) land acreage 

per unit of labor increased 42 times fron the smallest to 

the largest farml d) crop expenses are the .rmort universal 

capital flow item, followed by livestock expenses:
 

e) labor exoenses appear profitable only on farms above
 

20 hectares, beyond this size farm surplus family labor
 

was no longer in evidence; f) machinery expenses did not 

prove to be an explanatory variable for output; and 

g) capital stock was an explanatory variable for almost 

all types of farming, but it did not show much variation 

between types of farming and less between sizes.
 

2 0Larry J. Martin, "Returns to Capital inputs on
 
Crop Farms in Southern Brazil", unpublished .S. thesis, 
Department of Agricultural Economics ard Rural Sociology,
 
The Ohio State University, 1967.
 



A third study, by 7ernard L. TErven, analyzed the 

impact of s-elective price and credit policies on the use 

of new innuts and mechani'zation at the farm e 21 .,. 

was found that: a) for Tlurposes of credit and n'rice 

policies the diversity of rvriculture within one region 

has to be considered; b) a *iacka,-e nro-ram of ,iechani­

zation and other complementary technolo,7ic-l i nut ­
induced major structural an- productivity chnres. 

Another study concentrated on the mana-ement 

performance and productivity of capital resource under
 
22 

different levels of manarement of ho! farms. it was
 

found that the superior manaers had slirhtly 1!.r.7er farms, 

used .<reater totsl ouantities of capital and use! ' -ore 

intensively.
 

Boderudi P. Rao studied the use of credit on fari:;. 

Rao's work, though drawing its samole from the sare mmor 

2 1 Bernard L. ! rven, "An Economic Analysis of Ar­
cultural Credit Use anid Policy Problems--I.io r3nde do ?ul,
TBrazil", unpublished Ph.D. dissertation, Department o. 
Agricultural Economics, The University of *,iscnnsin, 1967. 

22 Donald !'.Sorensen, "Capital Productivity and
 
Management Performance in Small Farm Ag,riculture in 
Southern Brazil", unpublished Ph.D. dissertation,
 
Department of Agricultural Economics and Rural Sociology,
 
The Ohio State University, 1962.
 

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

24odepudi P. Rao, 
"The Economics of Agricultural
 
Credit-Use in Southern Brazil", unpublished Ph.D. disser­
tation, Department of Agricultural Economics and Rural
 
Sociology, The Ohio State University, 1970.
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study analyzed by Rask, used a wider sub-sample, repro­

senting more major types of farmin- and wider ranges in 

the sizes of farms than either of the related studies. 

He concluded that the rer hectare income (output), 

both gross and net, was highly correlated nergatively with 

the size of the land holding and that there was a definite 

tendenuy for total farm land to be more productive, the 
-


smaller the establishment. 


In summary, the previous studies indicate that there 

is a need in Southern razil, and especially on small farms, 

for further investment of cat)ital in ooeracing ey ,;enses. 

There appears to be a difference between various types and 

sizes of farms with respect to productivity of resources, 

availability of institutional credit, intensity of cap:ital 

investment, and degree of under-utilization of capital. 

r1,ore recently, Joseph L. Tommy evaluated the capital 

accumulated on a sample of 289 small and : edium 2izr C _arms 
26
 

in Southern Brazil. Three general objectives were
 

pursued: a) calculating and analyzing the camital base of
 

2 5 Ibid., P. 37.
 

26Joseph Lissa Tommy, "Credit Use and Capital
 

Formation on Small to .,edium Sized Farms in Southern
 
Brazil--i965-1969",, unpublished fM.S. thesis, Dep.urtrient
 
of Agricultural Economics and Rural Sociolofy, The Ohio 
State niversity, 1971.
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the farms for two points of time, 1965 and 1969; 

b) analyzing the credit Pre during both reriodsr and 

c) identifyinn thore chrcteristic- of f-.r:i which .re 

most closely assorci.ated(1 w,'.:h in eai "so nndinnes tca, 

.incredi; usno 'h>' data were obtained frx, t.'c 1'icfferent 

studies during 195-66 n ao.in in 1969.-70. 

The most -'!vant firdinr of th.. sudy'w -e that: 

a) farm csita] .7rcw in vqnlu by 14 ,ercent from 19' 

to 1969 and the value of land and buil..&Fs made up ,P,. 

major part of this increasc; b) capital i-ve:.rtnevt in 

machinery also increasnd substantially: c) use of crpdit 

and an increase in the ca.pital base were close]y r.].ated; 

d) institutional credit ure of the farms increased as 

rapidly as the national averave; ) neither fai, .ze, 

type of farm, nor regional location was sufficient to 

explain the use of credit, but credit use was stron l]. 

related to the Vrevious l,n experience of the bo r- ., 

Willim (. Nelson. OtuWie the use of' frt. Winr -i 

some of the fprms from the rime sp.rle a ured for thi.: 

thesis, and found that the une of additional fer tiliz er 

ble in the roen.2?
was generally not v oi 


27Williem C, Nelor, "An Economic Analysis of 

Fertilizer UVIlization in Lxazil", unpublished h. P. 
dissertation, Department of Agricultural Economics and 
Rural Sociology, The Ohio State Univers.ty, 1971. 
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JorP Valdeci 9iserra studied the output/factor ratio 

in the production of corn in two municioios of th, " F'A. of 

Ribc.rao Preto, taking his data from the same -ample as 

'lelson and the author of this -thesis. :4e concluded thiat 

corn farmers in that area were operating on a sound 

business and market oriented basis. Constant returns to 

scale and excess investment in labor were su .,e7ted by
 

28
the analysis.
 

2 8Jos Valdeci Biserra, Analise de Relaqoes
 

Fator-Produto na Cultura do i1liho em Jardind olsi 
e Guaira, Estadode Sao Pau o 70,A0Agrricola16 
dissertagao para tit*ulo do :estre, ' I'XI,C:. J.caba, 
Sao Paulo, 1971. 



CHAPTER III 

,ETHODOLC(Y AND POCEDUE 

A. The Sample 

As previously indicated, this study is 'art of a 

major resenr'ch on ral ciita]I an,"effort ru - formtiAoni 

technological change b, The Ohio 7tate n:.iver-ity with 

the main focuR on "razil. 5e] ection - the area, 

sampling, intervie.vin, and general orFqnization of' the 

oroject were completed prior to the conception of this 

thesis. A brief description is rresented here of the 

samlin.s technique. (For a more detailed description 

of the gamolin. technique 2ee Wessel and 7eisor. " 

i. Selection of SampleAr'ea
 

The importance of arriculture withi. the state of 

San Paulo 3nd within the Yrazilian economy deterrnin-d thE 

selection of this state for the project. Also, the faot 

that there are datn from two other southern states, ianta 

Catarina and ?io Krande do Iu, made Sao Paulo the missirin, 

link in the understanding of aFriculture in cout'hern 

Brazil. 

29 Wessel, op. cit. , pp. 14-22. 
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Ten municinios located in the DTRA of I{ibeirao Freto 

were ircluded- Id the fmpling'rame- Alt.nopol.i!, .arretos, 

Batatais, Colombia, Cuira, Trdinopol.Lc, Fontal,, iheir;a o 

Dreto, Sertaozinho, arn cles Oel1iveira (see,. 3.a 

These municipios ?ereceixt the £ollowjnz eharacteristics. 

1) In each, the fe.r's !:end to b(. .c ia i e] In or,: 

or a few enterprises: Altinor:,oli and ?atata-s--coff'e and 

dairyl Parretos ani Co]oriba-.-heef cattle; :u.ira, 

Jardinopo i 1: de.ibe irao e!ret- Sales O!'voiY-a-.-ore 

or more annual crops; Pontal and -ertaozinho--suar cane. 

2) The other major clrop.-c .ro,,;n within the ctate 

were also cultivated in one or more ,funicipios (i.e. cotton, 

rice, potatoes, etc. ). 

3) Each of the municipios ha,! an active a .riculturpl 

extension auent, a privilene afforded by only 5P of the 

80 municipios in the DIRA. Purthermore, all of these 

agents were willing to actively cooperate during the 

fieldwork uhase of the project. 

4) Most of the farmers' in these ten municioios could 

be easily contacted by locatinmr the interview team in only 

three different towns.
 

5) Farms of :;imilar enterprises ;ere very homo­

geneous regarding soil type, -oil ounlity, a-d topotranhy. 

6) There appeared to be an adequate range of canita]. 

formation within each type of farming,
 

http:Trdinopol.Lc
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2, lawinQ 2f bservatons 

Tt =7 cidea that the ..ample Yhould allow for
 

stratification vy farmin. 
 enternriae and sizeby of
 

operation. Ohr efore, the anmin. 
 Vroccdurr, ''ar bsel,
 

upon the follcin criteria:
 

1) The .romle should 
 ne rpndor without bias toward
 

either traditional or rrorressive farms.
 

2) The farms should be owner operated. 

3) :or, than Qd oercent of te l rd aea should be
 

under CultivatioL. 
 This v'.o , eliinate !Und hold for 

speculation, 

4) Incoroor.ted farm? oneratn,.or princ'a!!y 

enraqed in non-farmin-r erterory ,-s (i e. sugar mills, 

Vinra factories, etc, ) should bp eyclude. froi- tho a rm;le, 

5) Paris ,maller than 10 hectares w'.nre Py:.:-K ,ded 4,­

cause it was felt that thy were not represeita rive of 

viable farmi,- operation s. Prnz !arvror thn'2 7', , her.-ares 

were discarded because they were exl:ectej to include mOt of 

the non- farming: enterprie,- aN- nbsentee ow errh T). 

6) The farms had to be utilized ror secinl izel 

enterprises. 

The files of IMRA (rnotituto Qrrs;1leiro do YVforrn 

Agraria) were used as the rol! of the total farmA oonu­

lation. After eliminatin., far:. which lid not fulfil! 

the above criteria, a sample of farms were randomly 
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-elected from the roll. Anroximately 4' percent of these 

farms %-,,ere devoted to an-iual crops production, 35 percent 

to perenn.a! crops production, and. 22 percent to livestockc 

production.
 

Approximately 344 of the 549 farms were not accu­

rately described by the IBRA cards. Durinp the fieldwor­

i; was d.iscovered that they did not meet thr, oriina! 

selection criterin 2nd were eliminated from the sample. 

To replace them arother 172 farms were drawn; however, the 

selection nrocess did not always adhere to the oriiinal 

criteria as the fieldwork p'ro ressed. The fi: l sample 

included 383 farm,. 

The final sample did approximate the desired
 

stratification accordin -to the characteristics of' size
 

and enterprise specialization. 7one renter-operator 

farms were included in the final sample. 

B. Data Organization 

1. Complete Data Bank
 

The interviewing schedules were completed during
 

July, 1970, at the end of the harvest season for all crops
 

grfown in the area except coffee and sugar cane. ]roduction
 

data for these two crops corresponds to the 1969 harvest
 

rather than the 1970 harvest which was just beginning
 

for both crops.
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A detailed interview schedule, coverinr all areas
 

of economic interest, was completed by each of the 3, 3
 

operators in the ten municipios. The responses were 

checked, in the field, for internal consistency, error 

and cl;:Lrity. -2orne operators were recor.tac, e as nmany 

as three times before their responses were doefinitely 

filed. 

The resuorses were coded and recorded on .D),oroxj.­

mate1 y 2"2,000 1P> cards as well as magnetic tres. The 

data were cheuked - ain for consistency 2nd accuracy 

against the oricrina! ouet.onnaires. This pro(test was 

comp].eted by '73eotember, 1971, by the Deuartments of 

AFpricu tural Economics and Rural Sociolopy at (72) 

and ESAT:.. 

aoh observation was 7ivei an identification number 

which allows their classification by types of ].aund-ternure 

arrangement (10 types), land area (5 strata slzes), type 

of farming (c diff'ereryt enterprise syecialities), and] 

municipios (10). 

2. Restratification of Farms
 

Recaust- the strata for both size and type of' farrminp,
 

foi the ori{,-nal data bank were determined a prior more 

representative strata were developed for the present 
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analysis. irst, the observations were stratified 

accordin! to the followiinr- five types of t'armin.-

I. 	 Annual Crons--more than 50 percent of the value 

of farm output came from either cottor, ri.ce, 

corn, or soybeans. 

iI. 	 Percrmiai Cros---.more than -0 nercen, of the 

value of farm cutout came from either surar 

cane or coffee.
 

III. 	 Livestock--more than 50 iercent of the value 

of farm outut came from 1-v+stoc%. 

IV, 	 General Croprs,--the conditions for neither I or TI 

were satisfied but more than 00 percert of the 

value of farm ol)tput came froer crop7.. 

V. Mixed Farming--all other farms, meanin fr-s 

which had both livestcck -.nd crops but 

neither iredominated. 

Secondly, observations within each of the above types of
 

farming were divided into three strata--smal mediu 

or large--.such that each size stratum within each type of 

farming contained approximately one third of the number 

of observations in that type (Table 1). Stratification
 

by size within each type of farminr became necessary when 

it was realized that a farm which was considered large for 

general crops would be considered a small farm in the 

municipios where beef cattle predominated.
 



Table 1. 	Range of Values of land Area in OTh of the
 
Size1 of K'rrr.: Accord i > to 7;n of 7rmn!
 

Type of 	 lize of Torm, 

Farming 	 Small :,edium Large 

(hectares)
 

I. Annual 	 Crops 10 - 46 47 - 17 13e - 3,312
 

II. Perennial Crops 12 - 31 32 - 101 102 - 720 

III. Livestock 
 17 - 106 107 - 274 277 - 1,860
 

IV, General Crops 12 - 58 59 
- 206 207 - 2,61t'
 

V. Mixed Forminn 
 14 - i01 102 - 322 323 - 2,316
 

*Range of hectares for each size group when the total
 
number of observations in each type of farminq wero
 
equally divided into three sizes.
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With the exception of general crop farms, the 

two-way stratification by size and type of f-.rrnin, 

permitted a more homorveneous and eaual rrourinw of the 

farms. In addition, each of the 15 cells in he two-way 

classification table contained a nearly equ2l nunber of 

the sample observation ('Pbies 2, 3, & 4). This would also 

facilitate the use of various statistical te7t-. to 

determine whether there was a siognificant diff,,rence by 

size of farm or type of farming, for various economic 

factors of capital formation.
 

C. Terminology and Compul.tations 

Every attempt has been made to use only the acceuted 

terminology of farm management. However, because of the 

nature of farming in Er-izil some exceptions had, to be mvade. 

1. Terminoloq_y 

Value of land owned. Includes land being operated, land
 

occupied by buildings, and idle land.
 

Value of permanent constructions. Includes both residential 

buildings and non-residential buildings, and other 

constructions such as farm roads, bridgqes, telephone and 

electrical installation, fences, wells, etc.
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Table 2. Distribution 
Accordinv to 
of Parim Sac 

of Sample Observsti.ons 
Type of ?'arrnI ir)] -size 
P.u..o, ,,, zi , , 

Size 
of Farm Annual 

Crops 

Tyre of Farminm 

Perennial Live- e reeral 
Crops stock roosT 

i~ixed 
arviing 

1.O a 

Small 33 26 
(>,Iumber 

28 
of ?arm!:) 

10 30 127 

,.bedium 30 25 29 12 31 127 

Large 33 25 30 11 30 129 

Total 96 76 87 33 91 383 

d.f. = 14 

x 2 = 34 , significant at 0.002 level 
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Table 3. 	 Proportionate Distribution of 7amillo
 
Observations Accordiri to Typ;e of ?r'rin
 
and Size of Parm, Sao Paulo, Drazf_ 1.qyr0 

Type of Farinr 
Size 

of Farm Annual. Perennial Live- eneral Ixed Total 
Crons Crops stock Crops ',aImin 

(DercentaFes) 

Small 8.7 6., 7. 2.6 7.8 32.2 

Medium 7.8 6.5 7.6 3.1 jQ 3,b. 

Large 8.6 6.5 7.8 2.9 7.6 23.4 

Total 21.1 19.3 22.7 8.6 23.8 100.0 



Table 4. Relative Distribution of Olb! 
Each Size 'roup Accordi-r- t 

P~irminpSao I aulr,; rzii 9' 

,.ype of Farmi a 
Size 

of Farm Annual Perennial Live- ..eneral 
CroDs Croorx stock Cro)s 

(porcenta(es ) 
Small 25.98 20.47 22.05 7.87 

iedium 23.44 22.6619. 5.3' 9.37 

Large 25-78 19.53 23.44 8.59 

Averaage

for all 25 20 23 9 


Farm Sizes
 

,rv.tion,
in 
of 

-... .ota.
 
'd:xerd 
,:-r:i .,
 

23.62 100
 

25.00 100
 

22.66 100
 

24 100
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Value of land improvem.ents. ncludes the value of labor 

and material u'ved for land reclamation and cle.rc -.. , 

irriFation ann,!.n corlnol- c-w-ter o, oo 

Tererm n.lj oe, res ote. Isi: also nclu ou! , for the 

estr.bl:i.: i "rr'. 2 r1;e n oOr. . jr',i ( s,.; i 

tjimber ,'2,,i- .. ). L '.1 .Bvfo o..Of on, unt ".eOmC 

productiv .... T they toie ore than one year to 1U.ecnone 

produc:i Cr!. 

'CaJ ia1 value o F land rented in. Does not necesc-arily 

rePI t' et v.' of the Iand , -t 5. a ski :eu 

thant in'LULln f':c on in, .F rinot volu'o1.be er 

invesI;mcni tho t) I'm.t)l ].ni which i s ovrte . J. the co 3ts 

of rentinu in were zero, then r-ntin, in lad couI e 

cndered as i.- nn which wl, be .,orc f tab 

as u r' ow;,r-dn n 1n %ibi.- c:a th}, ejjta v.' of 

the rented ii io.wI woulld b;n its ?nor!ket value . m. t i.,- the 

co-sts per hrectare are hi.- hr thar. the return.,,, rertin1 in 

would be a ].3.abil.ity to the farmer and would have o 

neoat.i.ve capital value, 

The cai:,,tal value per hectare of' land rented in was 

determined lh usinp- the followinr formula 

R
CI = LT(I. - -)) 

http:neoat.i.ve


where: 

C, = capital value of land renteY iii
 

LI = martet value of l.and rentev 4h
 

=
Q paymnt for MA1 rented in 

0 = ':rn ,-oss r;eturns frcm land operatd 

Q_§itA!.value of lan.d rentedout. When receipts :er he'tre 

for lMnO rental out are Freater than the retur,. which the 

owner could obtaikn by farr the a.d peryoral.y then 

renting out iN a positive investmernt. However, if the cash 

inflow from re'tin" out !.o i.jOss t whichs than th 

person manoero.nt co]id tn.r rontir:"" out l.a.d is -i 

net capitol l.oss. 

Determinntion of the canital value per hectare of 

land rented out was made by usinp: 

CO= LO(1_ )
-


where-


CO = capital value of land rented out
 

L0 = mariet vlue of' land rented out 

R0 = recein.uto from To-, rented out 

0 = averae 'ioss re turr:s frorn land operated 

http:manoero.nt


frTegen; value of maehinry andeuinmet.. The prosent 

market pricp of all f.arm ma.chinery and equipment as 

estimated. by the farner, Th i ",Includes both maobile and 

stationary fArm equipmont and machinery. 

alue of livestock on hand. The value of all br-eedirr 

stock, dir upht a ft":u .s d]a.iry ,c'a{tt.e, beef catt!e, 

birds, etc, which were kept for either their utfility or 

production. Pla.y livestock owned at the time of the 

interview were included. 

Value of stadiA.qoy.s_ Eqtimate male by the farmer of 

the val.ue of the expected cutput of crops in the field 

and not harvested at the time of the interview. 

Value of crp in stoxge, Expected receipts if crops 

in storage were sold at the market trice. 

Gross farm capitalization. -epresents the amount of 

physical and fi n"t aiiet which the farm orerator 

has at hft di-oosal for use in the oroductive process. 

Net farm capita].ization. Roepresorts the amount of 

capital the 'armcr has accumulated exclusive of 

outstanding ereait ob. tq .on. 



2. 	 o po -Loof_ Accmulate<- CaDital 

The o1'lo'winry itqm2 v'cr incl.uded in the computation 

of ._ross fArm c,,ita]iyatj n -d iet farm carital. 

(1) Value of land owned.
 

(2) 	 lue of bui.,irnny,
 

(3) Value of imurovements to Ohn, a,: buj!in1 .
 

(4) C.it(!. value of land rente! in. 

(5) Cnnral value of land rentea out. 

(6) Net capital value of rented lanO. 	 (14-5) 

(7) Prisent vplue of machinery qnd equipment. 

(8) Value of livestocu< on hand.
 

(9) Productive capital. 	 (1+2+3+6+7+8)
 

(10) Value of standin.r crops.
 

(11) Value of Cron in storage. 

(12) Convertible capital. 	 (10+11) 

(13) Capital assets. 	 (9+12) 

(14) Cash on hand.
 

(15) Pqnk deposits. 

(16) Gross farm caitalization. 	 (13+14+i.5)
 

(17) Outntandinp credit. 

(18) Net farm capitalization. 	 (16-17) 



. Determinants of Capnital Accumulation 

To be prouctive end 7row, a farm has to either 7en­

erate internll.X' it7 ovitil or obtain it from an outsidn 

source. Tf the outsqide sour ce of capital. is credit the 

farm must 'vene.'nte sufficient capital to raepny Ilh loan 

and still grow, if the outside fund are fromq noiu­

repayable source the onrductive qrowth ca'eaity of the farm; 

must be conyi3d re inn co.iplote]_:; different context. 

This stdy is v- r.estricted to the int'er', Al 

generation ,o1f cai al. Calculation of farm output and 

farm income invol ved the fol owing .roced're: 

Value of producion. 

(1) Armual crops. 

(2) Perennial crops.
 

(3) Total crop output. (1+2)
 

(4) Endinr livestock inventory. 

(5) Beginninn livertocY inventory,
 

(6) Purchases of livestock. 

(7) Animal productg. 

(8) Livestock consumed and paid in kind.
 

(9) LivestoaV sold. 

(10) Total livestock output. (4-5-6+7+8+P)
 

(11) Total farm output. (3+10)
 

(12) Other farm income.
 



exoenditures.
marr 


(13) Variable crop expenses. 

(14) Marl-et .rr :o.t+ 

(15) 4a ,'es.
 

(:16 ) :v>.(:h i riry ,)>er at Ir" , xt ei e
 

(1?7) Crops u,'Ae f'oi fne'r,
 

(:18 ) Cror', u :c1d f ,r sec ,. 

(19) Livestoek e,,onsumce- by workers. 

(20) Livestock urolucts consumed by workers. 

(21) Genera_ farm expenses. 

+?(22) Total fit'm eN;flrJitEre5, ( 3 +14 +15+16+17+l8+19+204

Farm income. 

(23) Net far!- income. 	 (11+12-22 

4. 	 Labor and Land 

All hbor ha, been converted to msn-equiv'!.rv.ts. One 

man-.equivaljrui (,T-.e) is considered to be one::ole adult 

working 300 doys per v/ear (full-time on the farm). All 

other family imemers as wel.l as full-tine an, ,),,irt-ti!ie 

laborers have been converted to man.-eouiva.efts usinF the 

followinFi scale : 

(1) boy. b tween afgco7, 10-14 = 0. 

(2) girl . 1r- = 0.5 

(3) women 	 18-6 0. 

(4) men 	 " 14-60 = i.C 

(5) men older th m 60 years = 0. ': 

http:msn-equiv'!.rv.ts


Because land was rented in as well as rented out 

and not all land had the come productive c~pacitOy the 

followinn c],rsifleationr were ured. 

(1) 	 Owned land-..an6 titled in the name of 

the operator or is family. 

(2) Land renteO W .. a rentcd from
 

other land hi,:!:. 

0) Land rented out--lard rented to tenants. 

(4) Operated land, 	 (1+2-3) 

(5) Non- improved ipqs ture--land unsuitable 

for ti.lage. 

(6) Idle land. 

(7) Land suitable for cultivation. 	 (/4-5-6)
 

D. Analytical Procedure
 

1. Tabular Classification 

The basrin uremini of this research project has been 

that 	cailtal foM'!',ti. to be useful for ol icy makers, 

must be studiel w.th in the fra.mewor. of both y;pe of 

far ing and size OP fa.. To facilitate th, annl.ysi and 

to provide a brsis for comparison, thy 383 observation 

were divided into five tpes of farming accor!inp to the 

major source of income for the farm. Secondly, bemuse 

an economically viable farmingr oneration varien in size 
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arnony the five types of farmin'-, each type was 

divided equally into thirds. 7his permitted.! a 

comnar iaon o" :mna.ll, medium, rd lar-e firms7 in 

each of five typrs of fnr m- with approximately 

the same numb: r of CMrrvtio.ns in each of the 

15 cello.-,
 

;as e unn provous. resea.rch and priori 

knowlelve several factrs which were cons;idered tV, 

be contributors to capital formnation w-re nna!yzed 

usinF the above cross-tabulation, Th, bisic hypothesis 

was thst facta's Poch q r,nr,' capital inves'met, 

income, otr:, would vaj y annord inr to size ard typo 

of farm. For each of tWe vori'b].es studied four sets 

of averarxe viues have Upen calculated: (1) an avernare 

for each of the fifteen size-.typo combinatiors, (2) an 

average for each of the fiva types of farmiina, (3) an 

averare for each of the ,ze r:rouus, an (4) the 

aeneral aver-uo for ,al.j93 !arr.,
 

O: Ce the ave-,e va.luep nf the productivity 

factors was calc"..ted 'or each of the fifteen 

cells a X 2,-t'et was urse to see if there exi.ted 

a significant diferoence between the 'WI u',s. If a 

significant a'riation was found it tendd to ind icate 

http:vori'b].es
http:Mrrvtio.ns
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whether that factor wa.y more important in a 7iven n:ize-type 

of farming.combination 

To comlete the cros,-tabular analysi, a ser".ros of 

efficiency ratios were cnioulated The ratios were doter­

mined by calcul'itirv the PveraTe ... 'r . woo. th. 

cell vale in one table and A, was the correspondinp cell 

value in the other table. Tn most of the ratios capital 

investment was used as the numerator IX) and various other 

factors of production (i.e, labor) as the denominator (Y). 

A compariscn of these rqt.jos for the fifteen siz>.tve 

combinations of frmin should identify those f!a.rns which 

are us.ng, their factors of production most effis irort? y, 

3 0rThe null :,;pothesis is that the values in ever,, 
cell of tie table "nder consideration ha v, corme fro 
identical population. his " UteW by' ANhyotheis. tn 
applyin the formula! 

k (°2 r 

21 *4=! 'L 1 

where: 0.. = Observed values of cases catecorize& 
].2 in i-tb row or j-th column 

Eij: Expected values under the null hypoth­
esis to be cateqorized in i-th row or 

j-th colun 
-c = nu-mber of co].urns 
r - ru _r of r'o,'s 

Hypothesis to be toctod: 

'Y o . 

if1.- 2 / 0 



2. Pank Correlation 

To 	establish whether any relationshin existed
 

,
between the dl.fn' ent o ctora of Productio. and he 

size-.type combipv .onr of farmin a ran< orlernr of 

the combirations wan Itr This tst involved rankingM: . 

each of the fift;on cells for h-'o differernt facto.rs, 

The Spea-man rank' eorralation coe ff icient vas tVi
 

used to see if the size-t.ype combinations had the ne. 

order of rank for both fa of yrouc tier. 

The. .Sarmran.. coefficient, 1so called rho, 

measures the re]a;ionsin between, two rat ,r',ers in 

such a way that n +1 indicater a similar rat o'rder, 

whereas n -1 indicates an opposite rank orer of the 

two factors. A Spearm=n coefficient of zero wom.c 

indicate that the rank ord-r of the two factory was 

not correlated. 31 

e
1. Hypothes s
 

The following hypotheses are set forth for
 

testing in this thesis,
 

1) Total capital accumulated Tor hectare will. 

increase as the size of farm decreaes for 

all types of f..mirir' excm i:t li.veto. 

31 Sidney Siegel, Nonoarametric Statistics for the
 
Behavioral Sciences, New York: McGraw--:Tl Poe,-- ,.,
1130T72.., also see po. 202-21.?, and- 24-. 

http:facto.rs


2) Net income per hectare will be rreater as
 

the size of farm decreases for all types
 
of farmijjv ,exce-t livestock. 

3) Yore capital will, have been accu-mulated orl 

those size.tv ccmbiratior-s ,f farms 

which have a hiuYher labor/ i-and rat . 

4) land constitutes the "reateStproportion 

of capital. investment. 



r;?,A Xv"E,' IV 

The basi c nnnytic fv''mework of this chapter will­

be the distributioon of the 7'.:p? observvti.r-onrdlirr, 

to factors co.otr'ibutinv to oapital formation intq a 

two-way classification of size arnd type of fan. 

A. Descriptive Analysis of
 

Farmin.- Oneration
 

'/hen the 383 farms were distribute accor:r to 

size there was a qtronc Mkewvness to the lef't. . av'rp', 

farm in the sam1.e ccnr. tted of 2U,9 hectarEs: hc,.ever, the 

average small arnd medium sized farms in all five tkpVa of 

farming contained fewer 4ectares than this (?ahly c). 

As expected, those farms sustaining liveszock or m&x~t, 

farming (livestock and crors) tended to be lar,-r thar­

those supportinn crop enterpriss. 

Contrs ry to popular opinion, the a'rape hentarec; 

in perennial cro) farms (surar cone an coffee' were the 

smallest of all. types of farming in each of the three 

size groups. This probpbly reflects ihe fact that the 

production of coffee in the State of San Paulo has 

57
 



Amrur, f . 	 eTAbe A, eei'y.. un : 7 1 (1,({r-it.1cco :c;,to' yur of ". -r:mint :r ] 'J o o ; ;., ] ., 

-iuI.o, ;;rnzi , 

..3 	 y Q 11\:.11Av eu; ;,, 

''"'Yof Farm 	 Annu'al rerennir 1. ive- ,"hneral... ie,
 

2r]'oos 'ro r. Cr' ns rmi;i,C '
- ri 

73;al11 23 21 	 37 

;.:ed iu m 69 181 9 18!I31 

Lpr,-e , 3. 704 63? '301 

Avera7e for 130 320 281 344 2;' 
All Sizes 

-4.. 

=4J,261 , s ... nif.j....nt at 0.001 level 
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supar cane farms could have been smaller because of two 

factors: 1.) cane is a cash crop which fits easily into the 

small farmer' s operation, and 2) USINA' s were e:cluded 

from the sample; therefore those operators who were larvae 

enough to have their own sugar mill were excluded roi 

the sample. 

Because large farms consisted of more hectares, 

they also contained more land suitable for cultivation 

(Table 6). However, there was very little difference 

Cilminished considerably durin, the past two COecac]es. 

between the ratio of cultivated land to operated land 

between sizes for all types of farms (Table 7). Apnroxi­

mately one-third of the land on all farms was zuitabe 

for cultivation.
 

In absolute terms the larger farms utilized miorre 

labor than the smaller farms. Even the smallest clas;i, 

fication of farms used the equivalence of more than tw'(. 

men--one full-time man was considered to befull-time 

300 man-days of labor (Table 8). The smaller farms ,.i_ 

all types of farming used labor more intensively "in the
 

crop farmscultivation of their land. Small perennial 


used an annual average of 53 man-days per hectare; whreas
 

large perennial crop farms used on.y 11 man-days per 

hectare. Large livestock and mixed farms used labor less 

other size-tyne combinatioum­intensively than any of the 



'Table 6 Averae Amount of T-ndrn ,lt.,_ for .. 
v.otion

of" 
Accordinv: toT'Iype, of

Ta r. T oq" , Tw..]o0 7r 
' 
zl 107 

n.d 

of Farm nnual 

Tyne of -'rmr.iwr 

er'ennial Live- enera] ixed 
SirA,\I 

(hectares 

Sml !l 16 jn 11 1 C) 

' d . m 26 24 . 4.3 

large 151 98 232 219 201 IN , 

Averag',e for 62 43 9F 91 2, 74 
Si. .zes 

d.f. = 1. 

X 2 , 1,124 si., ificant at 0.001 level 



Table 

of Fazrm 

* 

elations]il ot l.nd uta -,' ,.N 

vd~tj..oftot'InT1.;- :rrpr 7? 

Srozi .. 

'y'"/ of "t'mi-,±uer­

!1mua'. erni,°. T ive- onzTL'2ropr Cror i oec: C7roT : T 

i 

Xixed 
5or. A1 ! 

y 

Small 330 33 ?0 

,,edium 

Tar~m,-32 

Average for 
All Sizes 

323 

222 

3 

4 

32 

214. 

2 3. 

X 13 , not si-nific an. 



Table 8. 	 Averufe Ariou.:it of' Labor Used. on i' . mw
 
Accordinr- to 3yoe o i ?arming- and S- z :.
 of ]'', s~a2 .Al.rlo, 7.r:tz , 1:- .;. ' 

'7_%De of ",arm,nil-. 
""Av erage, 

of' FYa.rrn Anna.r ]. Live- enera! ixed for All. 

PS Cro, s stock CIo-oz -r i7ie 

(v'tfn-days per yeir) 

'
Small 77 ,147 r3 1.c 1,2 1 010 
,Iedium I,661 2,t2 7 19469 2 9 2, L12 2,021 

Ixe 1,827 3, 55 2,609 ,377 ," ,6)46 

Averagfe forAl Sizes 2 2,102 2,9'2 4 I,, 2,643 2 ,,f32 22224 

d.f, 

X"= ,21 1 si.-rificant at 0.00i .evel 
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only five maD-Adnya n'or nectar.xe (Table 9 Cf course V1: 

must be ronc'mbered t thic war ara-lable lahor rathar 

than ao lied: thorforo , Vern may N been some .sui.ed 

ulne'vlome nt: on thr smal.. or T'r'rm , 710.: ro uibl]i; y seen-: 

very Wt l s.ince tWo sqi' nrogortioq of land wr, 

culti.7yAble ,anall ,: p con '.nat iarc 

'7>r 383 farms in the vo, I ad an avern-n . 10 

inves tmpr; of r- 507 ,51 ( '.bLe I"0) A . Tn !.onrl.dr r 

amount of vari.tion warcy Ao.lnd between the small .and !.r.e 

farms in all tyo-c of farwin. The large farms hid 

approximatlv 1 ' times as ',;,h T-oYs cart;itn! tvA.-elt 

as the smn l. farms. Tarpe livestock, ;(ener;OI(oT an 

mixed farms had an avoras e of more than one mill ion 

cruzeiros invested in cari to. Small annual crop fo- m: 

had the capitol t wi nn avera..eleast Tpve7yen of 

only Cr:$ 52,!472 per farm. 

rons capital investmen t is only one criterion for 

comparinrg capital formRtin on fiarms. Because lan' 

constitutes a ma jor proyTYY tirn of capital tA- nt 

a number of ratios- were calculated in to A-Te mj;'order Y' 

the efficiency of crppital formation. Alno, the ra tio:. 

tend to indicat hob foctu rr,of rod':::tionpre ,.o'e 

closely related to "apital forr:ption accorrl.rtdif to size­

type combinations of farmres. 

http:nectar.xe


Table 9. 
Aimunt 
1 raz'i. 

Pionshou ' Arour:l of Irilbor 4see 
of mr , n ted Accori, 3 n- to 

IC7C¢ 

to 
'tz:)o 

Size 
of .a.r. 

.l.. .. 
Aniual. 

2ype of uT'arino 
.. .... ........... .... 

Pereeri' a)i-e'.i,; 

-,erav 

. 

e 
l.. 

Small 

ede d i 

Lare 

Average for 
All 

d.f. = 

X 2 

34 

22 

911 

i 
1Sizes2 

14 

144 , 

16 

4 

13 

sicnifi.eant at 

2.27 

20 

6 

9 

0.001. level 

1 

5 

1K 
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The farms in the sample had anaverane of Cr$ 2,08
 

capital inve r",nt ter hectare of land operated (Tal!e 11), 

The capital i.nvc i;tent nor hectare was vreater on pererueial 

cron farms than for nm. other type of T.rvin- for il 

three size pioups Am WUs exrcted 1ivestogy f'cim hpa 

less capital .vesmet per kectare than any other lD, 

of farming. This low eanitlization ratio ''an wr',­

pronounced for medium aWO .arve livestocK farms: ho,ever, 

small livestock farms had bout the same capital/lad 

ratio as small annual crc:> farms, 

As indicated ureviously, the larger a farm the less 

labor tnnded to be used p~er hectare of land. Therefo.e, 

because larper farms tended to have a greater cipit.l 

invest,nent, one would ex... . for the caTpit,1/laor riai r 

to be Preater on larVpr farms. This was the it,, ti,:in 

for all typos of fori' ns,. Tn fact, in r'.'h typo f 

farming, exc.epting miLxed farms, the larne farms ad.:a. 

capital/labor ratio of -pproxiiately three times Wt 

found for the small f.rmr (';Tble 12). ,ecause Mnd 

constituted such a ]ar e proportion of capitrl invostimeit 

the livestok farms reTrc aented a Freater capital/labor 

ratio for all sizes of farms. Small cattlemen had abrut 

Cr$ 44 ,000 investrd 1)er man and laru , eratorn"had 

approximately rb.:M; The annualQ?, oC, cron farmer bod 

less capital investment per man than all other types 



.able 11.. 	 Ratio of Qros-. .tnv tmnt to 7,ml13 

7 ::'e - ' 	 .Size 	 .vera O..............
ye
 

of F-i.rm 	 Annual erQ-ii__.a.. i'e- i'.'ed fr A!,
Crops-	 .. .... T- T)Orzops CrOD2 c'-	 <;.le , rQ jC ar11n pes 

Small 	 2 ,21 14.,602 2,2>2 .1790 ,i.5( 2 966
 

2 , 1 58 .2 fr "-or - 1 ")
.e t r .. 7! -,7I L7 2 , 2 1 f,-. r.., 

TarFe 	 1 r967 2,998 1,(? 2,1.3, 1 ,7?7 C ,974 

Average for2,00 .290 1,728 2 9, 2 
SizesAll 

(.1. = 3("
 
2 

-:;'G , simnificant at (00'! leveol
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Table 12. Ratio of Capit l. nvesteont to Labor,
 
S~ao Paul~o, Brazil, 19'0 

p.e of - rm"r
Size 	 ......... . Aveap
qi~~fo 


A d For Al
of.'arm Anual Perennia! Live- eneral 

.
Croe' F'rT Aw.
Cropc CroTw Soc (C 

CrT;/ a .--:.u i. ;
 

Small 20,259 25,275 44,316 31,030 39,706 525981 

!odium 30,006 3 6, 4 2 P 63,457 0,482 42,171 0,7!( 

Tu3rpe (WO 1,.14. 13 ; ,1714• 100,300 9,.0 

Averae for 5 99 56,Q72 99,391 75,562 73,051 >,Xt62 
All Sizes 

*oneo full-tim: e mn -,.q,.ivzal nt is ,o( n t.r d 5}" 

onn man inr,]oyel jW) yy peer year. 

d.f. 	= 11.
 

X 2 = 23, , signi.ficant nt 0.001 level
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(-f' farms~ for all size gru. Averape carnta i nvestcrou 

4K2(xchfonper 	 nn*euivJotWas 6i, r-: - r r ,-'o: 

1.00 	 L 2 3wich r:~enrlrte,(3 a -iialo nr ot..o 

The-j a r< f-.ro 'a;'lue-' of'~ta rrno I'trj~ ~or 

Cr- ,. 1!bfor om-a3 1 r. )),. -r) ofr: t 121.9 for 

larre vror oral_ c-roi frmcn jti ~j.Qo o Ivr~ 

farm ouic-0. Jo'( ali62 ar:wr:( ~j 1 i 

again onlmo . enprdwt oIihro 

3 ~~ ~ ~rord~ ~;p ') 1-11 orr'-e _ho 

who 	 were at l,- 1Z)o rea IJ1. ±rncro -r:Jjn ret'lrn to ale, 

r~roc~ u4 o o'hectrs'oro o ; ' the It 

£arrl) bo on all othier 11-ypos of farm!ir, out iujt 

per hectarn r < a-( wn h -iz o of oi)(rra -tc r, hc,~rt 

larver (T-0_,. e 1 The motdramatic docrrrn. a 

ductivitv ~ oni 1itves o' am the tyoYO ]f ""'l70 

~n wh i&.CI ao we nxpec t ieoo:7c~ r oaaVjlId 

T.arpm 1; eto krris liad anc rtper Ioc tarn f . . 

Cr*' 209 a:comvared to Crl'2 '378, for ~ra3oea;r Te 

nexYt most .iatrecreased ine vrofIiuctjiv yW1 

perenrnia3. (1p 'o s. r'-t 'rvis re i'.liz7 4o -V]rr-oat 

less output P tr br-tar(_ ma3.. mis Ot~13 eml' 1.. 

and perennici co f,-rrns, Lr, two tyrpev- Wylie W)exlwI 

pected to be lobject to inrni~retur-ns to scale 

because of thr, rvil,'3re o~f the product. 
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'Th1bre 12, Averave Value of Total D'Mu 
Outpnt Accorvin!Thr 
to _yp of PY2rm 1nq W-1Vsi.ze of ',r,Ra.o 
Pr H o, "K.. L1 , 

Size 
 -----. Avera-n
of Fa'm 
 Air)ual Perelnnial Live- Seneva. xid 
 for All.
 
s~0_ Crop Famn ye
tock 

(cruzei zof)
 

Small Mol4 i ,434-, 20 ,L 12 ,20 S,6i%(o 14,107 

Medium 25 ,05 3 3,86 39,199 50 ,441 55,72 40,1 

Large 113=88 85,9-3 12.,7 321,465 a,29 156,139 

Averame forAll Sies 56,326 43,918 69,872 129,1)1 7,1946 'n02: 
"One obr prvati on wagnlClr'" ' - a;We.,,pet.dat,. 

l..inv !t:edbecao'se o f 

d,f. = il
 
X2 = 12 , sirni.f iant at 0.001 leve.
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Table A, ....,tonLp of 1r.r2, Yarn r;tut to Ln(­
O~err WOdo.>UN,, Prazi].t, ":
, 


*~ ~irnirv'-Aver:agec 
i';or A!P 

-n.
of Farm Arnu l -r- nor ip,. li ve senra! " All 
stT)', ,rcwv:(T 4r0 ;Ock '-' " p e­

.. . , . .. ... ,
 

Small 4 497 .7,. 41 

Medium ?25 513 214 h24 my-J,
 

Tar.e 314 20 :6 7 22. 

Averageo for 36 33S 220 46o 
All Sizes 

C,. = 14 
2 36 , TO ca,.. at 1 902 lrvel. 
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. 1+,2.,t per hectare in a fairly 7ood jIAieator 

of the pror>uctive cpacity of a farm but it does not 

ri ect th c" o f'hovn onal 'acity of the tnr.. To 

analyz the 1-.-;,r net fOr, income is a better met,.re. 

'The. 3P farms in the w'nrl . ,,od inn average net fa rm inc:me 

Of C.r, ,7 (Cable 11). 7o l. Scone were o.:.QV 

dis2tributeid P i nar .L the farm aoeators they wQud hiv 

ao a reB)tcn ble income. However, several faicyr Ain 

nome of the Si...- t'pe vous had a neoat'.ve "arm n.0come. 

There were a ,u'ficient Lim,;ber of no-.ative incomes nmon 

laranp VC1eim ci.rop Ormer s to re sul t in a xierati v 

avera-e value for the !cr.sur as a whole. 

Net farm income ri',qy, from WO 1,029 on sr.i1 

,eneral crrp 4 "'rO L7,801 on lare li toc0at. Q 


farm'IT. (see !'.. 1. ,* .,', snill and l .rpe c.t ,,rren 

realized more Pet.l fMrm ;ocome than any of the other ty pes 

of farmers; ,,.vor, in the mediui si'ed qrou.p, ., 

f.rraing netted the mo.. "farincome 

I.f' net farrr: incore is rela ,-d to land o>er td, 

the avera:e form included in the sample retu,.u'ned !>".3. 

per hectare. "une of th, tUe of.farin"resultd in 

more net inton- ,or Y ctarn n7s more land was oper',.td,1 

with the excep,tion of mixed farming hetween smell oid 

medium farms (Pable 16), .. incomeThis ncrease in net 

per hectarn i - very unusual because between the ssme 

http:neoat'.ve
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Table 15, Average N,,e. t Farm Income According ..to '.ype
of Farming and .Size of Farm, Sao Paulo, 
Brazil, 1970
 

Size Type of Farming Average 

of Farm Annual Perennial Live- General i,ixe1 for All 
Crops Crops stock Crops Far iny es 

(cruzeiros) 

Small 3,235 3,187 13,249 1,029 5,735,871 

L.Tedium 9,887 10P598 24,534 18,993 27,147 18,k,,5 

Large 49,460 -7,575a 99,801 64,350 78,5064 6o,3,48 

Average f or 
All Sizes 21t,203 

b 
2,070 46,861 28,668 37,039 IrC 

26,617d 

a11 of the 25 observations had negative values; the
 
average value for 14 observations showil positi.ve
 
values = 36,167
 

baverage value when lare farms with negative va.ues
 
are discarded = 13,125
 

c
 
average value when oerenual crop far.ms with
 
'negativevalues are discarded = 6,557 
average value when large perennial crop farms with 
negative values are discarded = 31,336 

d.f. = 14 

,= 92 ai~nificant at 0.001 level 

http:positi.ve
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'rab. 16. 	 4eatiorsslo of FKt T'a'n to .1,()utrtIncome 
of Tand 0,r1sratod ,\ccordimr' to 'y-0 of .. in{

flO .o~ T;of' "ac Paulo "Irazi .Q 

'..ype of PpurminsTiz e 	 ..... v r . 

of Farm 	 Annual Perennia.l Live- reneral ixed fort All 
-Io s , vs j_ rv Tyoc sTo)c, 

(cru-zeiro s/hcctare) 

Small i.4l 1 2 5 1 106 1591() 

;,Iedium 	 1.28 1514 I35 16o 150 1431 
lar;ge 117 -2f 142 94 98 10? 

Average for' 119 102 108 21K 
i Si7,e0­

d.f, 14 

X2 = 33 , significant at 0.002 level 



two zOn roarv ,ross output Per hectare decre-serd 

s.gnificatly (keelab!, 14!). Mhis tends to indicate 

" the poorA hi]b y of olthn- qro~s output beinn urer-reportned 

or farm ,X.OU120 , being ovcr-reported. 

As"was a.. 'o d in- 7o b. 1. rrro ;r outr.ut per 

hectare tendnO to incre r '.'ithJ size on *e,'aera. cr'op farm:. 

wnp ,However, not .[:cowne per Vcctaro cf ia.e Orm: ,,nlyVwi 

50 .arcent L.t to-o-d] for farm 7his ",vo) sn. il ,. w ld tend 

to "ndicato nuzexcess.ive amou.nt of farm expenses on larg;e 

:general crop srzms, A part of this could be explai.ned by 

a .u-ger (*auit,a.vi\rscmnn i.n mnsch very and eouipm,.rent 

on the large ins . this would be contrar'y to. Hoe,.ver, 

most dev lopont stratep ns:. 

If ne Lfain i.ncome rrr man-equivalent is vacul.nted 

it can be see' that apnroxinately one-half of the sMe-t­

groups are not returning even the mPnimu; draziiian ,;a.-re 

rate to labor, With the exceution of livestock, Qone of 

the sm.l! farr g'oups provided sufficient net income for 

labor to earn the minimum warCr, The same was truo fOr 

perenmial crop farms of .1 sizes (Table 17). 

Closery e7xaminiro. 'able will ind)icate how.en of 17? 

individual go.ls and the Foal.s of tbe tot.l society Jnji ,ht 

be in conflict;. With the exception of porenni n! crop 

farms, all types of falmin returned raore net income per 

man-equivalent as the size of operation increased. This 



Table 17. 	 Relationship of Net .orm inco.e to Amount of 
Labor Used Accordin to Qvpe of iarming and 
Size of 7ari, Saco aulo. -razil, 1970 

Averag-ea:i:-er nni anr"z A e 	 erea :xed 
oze 'c"s ~ Crs stock .. 7rpsF'pesin 

r-. "" "r, C,-sal 
 o s ar-1 - e 
aiiy '.earl, "a l y e Daiy ea L y ,,ar - rl -early 

/.r.A/ar-c u 'v,,,aient 

Small 4.16 1,249 2.6 	 ,
-Sm - 4.. i,> 1 ij44
 

.edium .95 1,786 4 ,96 1,310 1..7 <,10 < 2, 11.16 3,.,9. .1 2,737 

Tar~e 11.92 -2 2 -677 38.25 11,47 5 k" 71 <,1518.11 5,43l 69 -,0,[,E77 " 

Average
 
of A.-c 13.31 4,143 3,o0 
Sizes 

C-- -tr 



7? 
means that nn individunl operator woula attempt to become 

larger if he w.-ed to obtain a 7reater return on hiv time.
 

Considerinnr the fnct that few of the 
.ab'p .Arm-s onerater! 

w.ith sole..y .l7ylabor and that most farm 
>..o-,rs
 

receive no more than the mi:nimum wa r.t,, the -pri­

operator oh,. redo an evn f-lreaOter returrn on his n a-p,­

me(nt KOMot. 

'Thir; conflic.ts with the total society which wants 

to get the most urnductivity from its resources 
possible. 

Brazil has a tremerdous surplus of labor in the ruxa. 

area; thnr efore, since the returns to land is ,',reatrr on 

small farms the country would prefer more small farm-, 

which would utilize the excessive rural labor. However,
 

the individua'l f'rmer ,'a5ts to become biEper so 
he wi l 

get a hii.her return on his invested time. 

If the ratio of Props farm capital to farm outrut 

is compar ed f,.,r th e diffe'ent s;i ze-ty e r:roup-it con he 

seen that the ameyn-t of cn ita. .i vemostment required to 

produce one cruzeiro varies con;. rbly (Cable 1.-), The 

average for all. farms wa"s C. a . 7 of o.ital ir,"A ". 

to produce CrS 1.0') of farmi outout; howov.r, the rige 

was from 11 :1 for lar .ereiuial cocp farms to 7:1 for 

general crop farms, 

http:conflic.ts


Table 18. 	 AMiount of (,.moss Flarr: Capit.lization i.ilred
 
to Generale OQue Cruzeiro of Prr:, Cu m.,t
 
Aceo).,]ing to Type of Farming ,h(J l% 2 f
 
Far n, P.ulo, . Y.,
Sao 	 Brazil, 

"J.,Ype- of FarainF 
Averape 

of Farm Anu:1. Perennik] Live-. oenrq . ixed '.­
%,rop . ops stockt- - ... ."c 

(cruzeiros) 

-na.L 	 7 9 9 

,e( iuI[ 	 7 B 8 6 

Largce 61 
Average for 10 8 7 

All Sizes 

dn. = 1kc
 
X2= 5 ,not significant
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,.nothor relation.hi ....KI.>h in,which in someti'r2 .. l 

evaluati prodctivity is the 7rors capital jnv,-tnnt 

required to y 2dyce one cruze,-;ro of net far 5nc-,,, 

Because of ne-tivn.nett irncome. in soqe viz.-ty:', o:-mbi­

nations of F:yrs W ..s_.r 1 on7- h is J!''aw - r,-ni ,gfule not '.ey 

.in .general .t tok A$ 1,.00 of cap. t, investmQ.. t) 
produco (- crtu of tot fa'm incom .. .a,. 1 19 ,0.,j1 ,n 


ivostoch "-.r'- tourled r,". 0 :meren,,ialto A=.e1 n; crt.'o 

farms more capital inve tmnt to prod' ce a friven level 

of net i.ncoe.
 

". The Comporition of Caoital 

in amo.].yzins the proTortional co.Tosition of c.a ... l 

(Table 20), n)i-tially the intnntiLon will be of confirn1 i, 

or intermeinqi w.hat the annly:.is so for h'"., o'scivcr'c, 

Tn the aNt r,.t varti .tar fi,.dinn's of the r.o.jitY 

conposition wl.l be Oresontlted. 

(1) The proportion of the values of la.d-rolatwd 

or non-]land.-related capital ito:'ir for i.L rooreDu'A ,ro 


annual crop types of fr'i.vro is accordinrs to exDe2twtiun!: 

(see Table 19) , n . .. ue u : 1livest;ock. .va vale ].i'' e.,.' 

constitute be wI,'v87 and ) P:ercent of the to t ql val.o : 

of gross farm capitalizatio: in a.ual crops, but onily 

between 81 and 82 percent in perelnial crops. But vMlue 

of machinery ,ancd equipment plus convertible capita]. 

http:annly:.is
http:relation.hi
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Table 19. 	 Aniount of Gxoss Farm Capitalization .Required
 
to Ceierate One Cruzeiro of eot 'aurI Tic qrie
 

According to Type of lax'rin; and of
'ir 


Farm, Sao P'aulo, Brazil, 1970 

Type of Farminsize 	 A verae........... ....... .. .. ..... for...... 

.of Farm 	 Armual Perennial Lv e- rGenera.1>xed for All
 

Crops Crops qtocl Cror, r,7rnin. ­

(cruzeiro) 

Small 1.6 30 9 109 30 19
 
M.edium 17 28 , 17 1?1
 

Large 17 -120 12 23 1. 18 

Average for 17 122n 181 
All Sizes 

*This v3lue is extremely large because of the 

number of lar.re fsrm: : retorting ner-ative w-lues, 

d.f. 14iI 

2,::; si: i.icant at 0.001 level 



Table 20. Averafre pro-ortionate Comosi'ion of -:rss 'Parr. Ca7,-t-l:yetl±ysAcodn 

tlo Value of Caria Co:ponernts, Type of Fnrrning, and Size of Farm, :Sao Faulo, B-razil- 17 

Type of 2ize o: tet~ 

E. IC C 3 -, 

AnrX ia L .:~---1 

Crosra--s. 7 f -
L 1 0 

- ?1 17 

7ar -­ e n!: .1 

a-! 17 
C7 

__ -- -j -

c L'--ll-es do not,--e cen-. iuc% Z,­
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(mainly in the form of standinq crops) constitute bet.non 

18 and 19 nercent of .rosc farm capitalization in oenn.ial 

crops, and ornl.y betwn !P.-nd: 13 pO.ercent in ann[uaProon. 

Because of WT, s',tressing nf non-la.nd capi'o".! ter", 

annual crops, a labor.-ro ed type of farniln-, ranks cl0e 

to the bottom of all tyer, inLb w " _.-.qo ,erat.o, of ros 

capitalization ' )-r (po ) Andunit o f l.ancd MAP 11 ). 


because of the opposite tendency, wererinirn. cr, (also 

labor-related fOming), rank at the top in capitil 

generati on pnr uni L of 1 0, 

(2) -hetwen types of fiarm'in:r the differences iA 

the composition of pross farm cayitaliztion are lar'-r 

then between sizes of' farm - , Value of "'-dOn1 va1.up of 

machinery anl c,..uipment Pr e the main concnents wi.eni-LL1< 

the relative 0i fnfences between types. it is also 

accordinn to what was e:oected, Tf in -ho prece,.i],r 

section r:ize was the moan determinant, in onp~ori tio 

to type, of the amount of ca .ital generated Per uni.t of 

land (se Table 11) no; it in found cut -that te of' 

farming 0 eterm io:Y more cie.rly the quality, the kind of 

capital item- that ire bOiv: ccumulated. 

(3) TMV f-arms tend to accumulate more livestok:, 

and lens mahinery and equiome nt, than sizc ?nopother u; 

of farms, which makes the use of labor in large farms less: 

needed than in othoer size groups. 

http:non-la.nd
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(4) Capital accumulation appears to be positively 

related to the proportion of machinery and equipment in 

the composition of capita]., and inversely :-elated to the 

proportion of livestock, but net income generation is 

directly related to the proportion of livestock in capital
 

composition, and inversely related to the proportion of 

machinery and equipment. This is evidenced when the 

average composition of perennial crops and general crops 

as representatives of high accumulating farms is shown in 

contrast to the composition of livestock and annual croup 

as representatives of top-ranking farmings in the genera­

tion of net .i-ncome. Assuming that this reflects the 

choices of the farmers given the constraints of resources 

available, it can be thought that in Ribeirao Pr'eto the 

equipment and machinery available is rather expensive or 

low-returning, due to a poor technological level, and that 

it pays more to engage in an operation demanding a minimal 

amount of tools and being land-related, as the case of 

cattle farming is. 

One observation related to this fact is that in the
 

area studied the determinants of net income generation out 

of capital stock are exogenous to the generation of gross 

output. That may irmly that either capital stock has a 

weak relationship to net income or that the generators of 

capital are different from the generators of net income. 



C. 	 Rank< Order Comparison of 

Size-Type Combinatioris 

The aavs -itus '-tuar h,.s )eer based manil.y upon 

copipari,-on-s of ': orl vc't es vcraf-es, s 'ze',t 

averases and - :-,en ,l_2t adric. larrefvt size-tyo(.­

averae, . atit7 e, han bee-n md, to comp-a;re ..l I 

s..e.-typue c .toro 1j-.5 or th, ,.ifferert f,-ictors o' o',,i al 

formation. A si:le wa, of v..ewin thes- (-a-tUery 

relationshiyps is- thtrouaTh the use of rank coefficients 

of correlation. 

,r),sTl.Le3y the Spo -,,arwan rar- orre.3ation c:o f2ici.ot 

is used to test the rani- order of two nmr.easaures; of" tI- -sr 

factor, or two fa.tor q Ured to meaure ie s,.ame ­

.ionship, '}er":fore, ,, ri:re: ocder f the ."rs r. 

for the s0i.e-.type comliristions of the previous sect.on 

will be Comp'.ed for diFferent uairingt; of the fact;r.t'r 

coni;ributinr.i to capita] .to'.;:iation. 

i ,ghteei d iffer.!,t pairings of factors assoc',ated 

,vith capital for'a tiT) " Z'r 2- tite:te.] us ini :,c'matn 

rankI coe fic o t(,T( b].e 2 ) In the i o.l o;,.U.,..., ani,._ y i, 

the'i rutbe uu, f;rtCeS, refer to the :. ,,d te.-Lt 

nub(o: from -b]e 2. 

http:Comp'.ed


Table 21. Spen.rmarl P~rnk Cc ffic'tm of Correl,' io 
< ..... .. .... ...... ,, rwrb : 	 t ~ ry2 

n., T,-r.nji , 7n ". 1 '-

Cooe ff'iPaired 

Yest "or .LC!..i].er* ('(S-~rt-9, o ,
 

C .1 .ub er 

1. Lnd -nd Libor 0." 

2 C . 1.rossI. iZ ;ti , -, 

3 	 " " 'rm OutpUtp, ", 

" r nc,.-I e ) 74 

5 Labor " ro ,< Cn5.t.-i.; vt ,cn O 

6 ", am - Out rut. 0,7""6_.r~ 

7 " l -etFarn C:'2c0e) , >1 

Gross C t "i. uar,a C)*r.'".*m-a " i ,,ti 

9 ,, ... : 'Irmi [ricoi~lv 7 

0 	 T,. or/Qi'. 0 .bo..tio 

11 Farm Otput " lt -:rrl ];coe , 

12 It Capit.23]/TAr:ld Y:t .c ,. * " 

i" Ca iTa 1:,.' f ,.-t -t J.1.13 


14 it Tabor/i.T >ctt.o . ; 7"
 

15 Net Farm ]ncome " 	 ar,/T,. O ":' r .
 
:. i o . .. " r 7 ti.:, t
16 ,, ... 

" TLrOor/ anj /?1.jj]o. 0-. ")17 " " " 

.......... ii. .
.... . a'!o 	 -I,- /'F -1V --0,18 CapitalL 8an?. i ..... C-.:,it,a r Iaio 

asignificant at tiLe 0.01. leve!, ul.ec.r opth , r, .-. c [f .el 

f j.rf. r i: rt tne C ' .~evf 
- s*florj-sirnif.'-ti t 
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Mros farm capitalization appears to be ztronNly 

related I;o -'o' land labor (2 5))ndwith labnr ""r'; 

more strongly correl ted . owever, cai talizat ion apered 

to have no co-r'e-lptio ith'.'iththe ratio labor used nor
 

hectare (10) .' nd the va,i.o of cauita./"!:v- ''' a.,-inversely 

related to th,- .rvtio of capital/"l.bor (19.) ?hip tands 

to imply that .- and are vood ,sacstittutos in thebor Iand 

ca"ital fou'tio-q po -To 


In the n up,,,t,ion capital tends to be c,; .roopss, 

stronger iniv '-u d etelminn-,ts, than the other t'o.o fac ors, 

Ca'ital ar 1:phr ' mom- t:o a onmleinnst Parb oh ,:,r in th­

production rr:.ss (13), Ps wel]l as canital nrd lON (1). 

Land alone sho.iw a simlilar corrl.atJon wi th otr'ut (3) 

as labor (:1). P, the ratio of labor/.ano ha , o,"'.-; 

correlation wi.;thoutpout (14) wh ch tends to indj.c2,t(k 

that they are bstitntes in the production procesv. 

Land, labor' and capital are..all posit.. .' 

related with net farm income (!, 7 and. 9); but the 

corr'elation. io not as tron- as with.­ output (2, 6 a , ) 

Farm income was negatively correlated with the r I;r.a1l./..nr 

ratio (15) n,! wns ev.n noe neatively cor acated w.th the 

labor/land ratio (17) , is...tnds to ."ggst that capital 

and land are substitutes in the generation of i"omoe and 

that capita]l and .aber a-re mildl.y com lementnry. 



The ratio of labor to land shows strorip negativ: 

correlation with net income (17) which would suggest that 

they are good substitutes. 

The above analysis tends to indicate that capital 

available for farming is invested in labor extensive 

operations (i.e. crop farms) whereas the m.ost efficient 

production takes place whon land is substitute':I for both 

labor and capital (i.e. in cattle related farmin,). As a 

result, the most pr,'2itable enterprises are less effi­

cient in the accumulation of capital. This can con sti­

tute a bottleneck in the agricultural developi let- of the 

area because the capital-saving economy is f-ailing to 

lay down a solid base for expansion.
 

V :A 



CHAP"T7R V 

T!S IOUCO:!CT 

1. _General _rameworl 

For purpooes of this thesis, capital, formation has 

been defined as residue from the production Yroces.,, 

Capital is acounulated from one production period to 

another through the interaction of canital geners.-,ting 

factors. The thr.ee basic generators are: output, income, 

and investment. 

Capital formation jo the underlying pillar of 

economic r,Dzwth and development. The underdeve].oped(. 

countries remain as such because their grow'h ratterr. of 

output, income, investments, and the production orocess 

is at a consta-nt rate which does not ler' to an increasing 

rate of capital formation. Consequently the ecnomie..­

are relatively static. 

To facilitate the analysis the samp].e ollservations 

were stratified flrst according to the principal type 

farming (i.e. en'terprise contributing most to f-3..rm output) 

and secondly according -o size of farmin/- operation. To 

eliminate a-' ?xcessive number of size-type combinatio)I 

the observations in each i:ype of farming were divided 
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equally into small, medium, and lar(e operations. The 

equal division within each type of f0-ming was used 

because it was felt that a small oDeration win more 

relative wi.thir a type of firming than >otweon typqr. 

of farming. 

The 31 samnle obser-' :onq were .vi]6 Kr-to 2 

homogeneous group- ar .di. to sizo and type of frminf_ 

operation. All of the a alysis was based upon a comnari­

son of the aver:uge of those 15 groups. it was hypotho­

sized that the size of operation and type of f-ryin.7 

were basic to all f.acter contyibuWin< to carital for­

mation. The 15 s...ze-t' pc c,.:.binatioc coul. be ar'ayej 

so the avpraxp amount of .Y.nd operated with in each cell 

increased as oe :e.. fr-m the uprer-right to the 

lowor-righ t corner of the taie, 

Calculations were made for the .WHM!vidual avnr'.Tus, 

for each of the 15 size-.type combinations, of ce.i:al 

investment, available labor, farm output 9nd not fain 

income. Theoretically, an array of these four -eng'-ators 

of capital should have had the sane pattern as that, found 

for land operated. This would have implied that c',tp.ital1 

formation was takinv place in the reygion at an outi<noal 

rate for both the individual and tho society. Ouch wa", 

not always the case foundl in fact, i.t appeared a- if the
 

individual and the society were at polar ends with raspoct 

to the use of some resources. 
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2. Objectives and .Iypotheses 

01, Octi es. 'The overall ob.lective of this thesis 

has been to Torovi.0e n deep;er.Tftive analysis of the role of 

canital forra±ie i ,he) ,(evelopnent nrocesc. Lore 

specifically th e stidy was to: 

1. 	 Colprero 1he fori,*- in which canita!. is bein 

accuw'i.ted] aoIcordi-,v to size .ui(I type of 

faari- . in a ij.ven -rea of Sao Paulo, t3.7 i!. 

2. 	 Determine thr, -nount of capital accumulated 

accordin- to -size and type of farmin,,r. 

3. 	 Identify tbe mrincipal factors of capital 

formqtion according to size and tyre of 

farming. 

4. Analyze the efficiency of selected factors 

contributinv to capital formation. 

5. MIake policy recommendations. 

The results of the analysis pertaining to each of 

the objectives are briefly.,, summarized. 

First 	objective: Th averaee amount of laId 

operated varied con-dsabhy between types of far::is. 

However, I;ho n' nportion of land suitable for ci.iltivation 

was approxiiit(ely the 't1o for all sizes anO. tyT)es 

of farms. 

http:Torovi.0e
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As was e.nected, the total amount of labor used 

incre.ed a t e siz.e of far increased for all. ty s of 

.arms. 'oleir, iinvers tns true of the avllountthe of 

labor use, Ter hieeare. Tn !1.3 types of farmnF,g r.ml l 

farms used1 T.bw-nr at oa3t four times as intensively as 

larer s /jmir typ of f'rras, perenn.ial crr- f., 

used labor more i.tc ivoly th'an any other, tre 

As fa-_r s i)ncr.eased i.n size and becam:ireoe exIten.,J.ve 

in their type of ce rati.on they tended to have i ri eater 

value of farm outrul;. Of the small farms, _ ve''oc farms 

tended to have more farm outo-ut (Crt 20,.400);., 

for larp:g operators, the reneral crop farrs had the 

greatest farm output ( 3 2 6 3)32 

Total. net farm income followed the same -geoneral. 

pattern as gross farm output, except the livestock 

farmers appeared to realize a greater net income. 

Both gross farm output and net farm income were 

less favorable on large farms than on small far.ms when 

compared on a per hectare basis. Perennj.al croin finin 

showed the greatest outnirt per hectare for suall. arri 

medium size f ams. .he ave.age value of roS2. out-Mut was 

more on larger g enexal crop fnris thna: on perenni.'l crop 

farms. On a per hect'aro bn.sis, livestocl, farm, showed 

the greatest net farm . 

3 2Rate of exchangTe: US$ 1.00 = Cr" 4.49. 

http:Perennj.al
http:exIten.,J.ve
http:incre.ed
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Second objective- Among slmall and mediur farmers, 

gross canital accumulation was ,re-test on mixed fia. 

However, J.arc.e (reneral] croo farns had the -rreatc.t, rcc. 

farm caiitalization (Cr, 1,46000). 

When c-apital investne-t per hectare was com ared, 

it was found that srnall f~r's in .l type.s of far.n; 

had - ,reater reolative in-'[esttnent in c.'vit:,.. Tive toc'­

and annual crop fairmers had the least anount f ca,tai. 

investment per hectare, Perennial cron farner3 had the 

most capital invested per hectare. 

Capital investmenrt per rian-equivg.lent (-E) in­

creased as size of fa-m increased an-d as the tyi)e of 

farmin,- became more exte~nsiv-e. small a:nnutl cro- fc.1s 

had a capital/'-E investment of Cr.$, 20,?9 '.herea,­

large livestock farms had a capita/:-P- investmen. 

of Cr$ 135,474.
 

Third objective: In Sao Paulo, land was found to 

be the most r.referred form of capital accumulatin, !.')his 

is consistent wi.th that for other less developed 

countries,, niicn also inr developed countries. Tn 2so 

Paulo, land was a greater proportion of capital. ines't,,ent 

3 3 Stevens, opcit., p. 27.
 

34Tostlebe, op.cit., p. 20.
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on small farms than large farms for all types of farmin,. 

In no case did land account for mo6ro than 7P, percent of' 

total capita], investment, which was considerably less 

than found on Lebanese farms in 1957.35 

Machinery and equipment was The second most important
 

component of capital accumulation (9 to 13 percent)
 

except on livestock farms. Livestock, stored arid standing
 

crops, and cash constituted the balance of capital.
 

Becavse capital formation was defined as residue
 

from the production process, labor arid farm outpu' were
 

also considered as factors of capital accumulation.
 

Fourth objective: Both output and income were 

positively related to capital accumulation. Land and 

labor were also highly correlated with capital investmernt. 

However, the capital/land ratio was negatively correlated
 

with net farm income and the labor/land ratio showd
 

-no relationship with farm income.
 

Hypotheses. Four hypotheses were set forth for 

testing in this thesis:
 

1) Total capital accumulated per hectare increases 

as size of farm decreases for all types of 

farming except livestock. 

3 5 Stevens, op.cit-, p. 27. 



2) Net farm income per hectar'e increases as size
 

.
.
of farm decrease for all t,m .. of farmin,'.
 

cy~cet livevoCO. 

3) tore capital is riccumulted on tho.ge sizet...p 

com ".na .ons farr.msof whicb h vc a a'nher 

lbyrlr.n, rat;ko. 

)4)Land cons<titutes the .,reatest proT)oion of 

capi tql inv:;r tment, 

As stated in the first hypothesis, it wv.s felt that 

capital acaLunulation po'r hectare on live ck f:.s would 

increase as ,ize iTncreased, Thi:; ,.. not confiv,..d, Me 

liv sto - f i,,.capital/land ratio was greater on small 

than on melium farmrs which in turn wrs .e ss tha: 00 

large farm. For the other types of farmin thO '.it'l/ 

land ratio ineeased as size decreased. 

Fet farm income ner hectare increased as size of' 

operation decreased for all1 types of farmin,. Ther,,f',re, 

the second hypotheris, which stated that this would not 

hold for livestoc' farms, was not completely oonfrm' . 

The -thilrr hypothesis was ne,nted in its enm.ro ty. 

Capital acc.,,ulation sho,,ed very little correla tion with 

the labor/laM ratio (t- ridr: eo-,!ation ,.ovV,icie~nt
 

between the two v.,inb:cs was only -0.14). This tends 
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to indicate that capital was being substituted for labor 

as the size of operation bocame larger. 

Land was found to be the most important factor I.n 

capital- accumulated as stated in the fourth hypothesis. 

Comparisons: by Size and y 

Small farms: This size group tended to have less 

labor and capital and also generated less total f rm
 

output and net income. However, they tended to use more
 

labor and capital per hectare farmed and also producef! 

more output and income per hectare. The exception to 

this was livestock farms which tended to have more output 

per hectare as farms became larger. These findings are 

consistent with those of Martin and Rao (see pp. 29-31). 

Medium size farms. With the exception of medium 

size, perennial--crop farms, this group was almost con­

sistently mid-way in the efficiency of generating carital,
 

output, and income as well as in the use of labor.
 

Iar e_frmis Large farms used more labor, had the 

largest accumulation of capital, generated the mos;t fV;-rm 

output, tand resulted in the greatest net farm income. 

Howeverr large farms were inefhcient in the use of both
 

capital and labor in the generation of either farm output 

or farm income. These results a;re consistent with -those 

found by Rask, Rao and artin (see pp, 28-31). 
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There tended to be more variation, between types of 

farming with rc'oect to the faci:ors of capital formation 

than there w. bettween sizes of operation. 

Annual c__ t Thie group tened to rant close to 

the average of Al farms with revrpct to most of the 

factors of ca.p cc. . lM.gc'rtn? C1ilatio The faT,.1 

tended to be more effii'ent ge..orat'. s of vnV," .bon 

the smaller f.mo (thj'. : pryes with Va.deci, p. 33), 

Perennial crops: ' hese fr.ns hai the r:ost c.apital. 

accumulated par Ixee : re, .hei.- capi t invatm.cr-t per 

unit of labor Wm 1OO to' )e low. Roth outuIt yor h- :'n 

and income Per te . weCe high--except for the .2: . ,r., 

farms. For some ure'xp& "ible reason., a pra.t.. r r­

tion of the Iarp. p'nr," .sl crop fprms showed rwxPv'., 

net incomes tlun for a.y other size .typ. c .bin r. 

Livestock fsrms.: This group of farms ho3 mo, e 

labor, capi.tal, awl in.., The .abor/.lanr L1,e i/"cav.N. 

land, and the rnpital/labor ratios were all -a";ive.ly 

.ow. They bad a very , .' ,evv.&=ble output/.". , .:.i, 

The income/land ratio for medium operationn was i<rw, 

but was most fa.,ocble tor small aW. Perge farims. 

Livestock TArims sh eed the best rtur:np tc ,..onag mqt 

of any type farming iita<e!d in the study. These far'f:, 

required less capital to ,enerate each cruneiro of net 

http:a";ive.ly
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income than any other type, but medium and l.ge opoerations 

required a substatial capital investment per cruze2i'o 

of farm out+put' generatrd, 

General crops: This type of fairing was hi;.h in 

capital ii.v estn- rt T)cr 71v't2Tr e .rid i i outpi t per hetar e, 

The large f'nY.'r sl)o'a eo ,i a,.Li:ly !4oed i"e'urn to ,ei, cn 

but the silall :r.e, 2Jillnot. -1.1Coor'ne per Jectar& e v2'l.!r".')m , 

for. all .i, 

.,ixed frmi .ng. Showed no strong tendenoy, :: r: 

both medium nj J:irge opertions tend.ed to r,rovi.0 . 

better tha:-t-ivm.pge retlurr to mariaFern'nt as rapc?. 'e 

by the f±'arn irnon,.eilabo., ratio 

4. 	Policy Recommendations 

O(te of Bvp'zil's most urgent T)roblems is that of 

labor; 	 ... sirTlus lab,-,r in agricultuxe, disguised ur 1i1.o0 .­

ment and unemployvent. h.e problem affects . .a,;'r 

proportion of the urban a-rid rural population. ,, . 

result more -1a1w ope-half of the Brf.zilian popui tior 

must be atisf.'led with receiving an income whic, V.videS 

for little mcre than their subsistence, For th­

persons, a lsack of adequate erploynert means rtl.a.cl of 

opportunity 	 For i1.:vi. thoir owJ tio 

At the root of t ,merploymerr- prob..emr is the 

necessity of using more lalor in t.e production process, 

The entrepreneur rea:a i-scr that his pr-ofits wil]. be 

http:rtl.a.cl
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increased if he substituted mechanization for unskilled 

labor. This study tends to indicate this process occurin,' 

in agriculture. Larger farms used relatively less of' 

both capital. and labor per hectare, but, concidr'.bly 

less labor. The gross output as well. as the net .ircor,roe 

per hectare on larger farms was less than on srv1_r forms. 

The following recommendations are propose6 ao 

partial solution to some of Brazil's agricu]lturl prublems. 

1) A reduction in the size of the a'verape f 1'11J..:), 

operation will tend to absorb more lao ,iri(l 

also result in more ca'.tal forriation, 

2) Product pricing policies Thould allow the 

farmers higher levels of net i .e ver 

hectare and per worker, thus encour..i.rJnr 

an increa3e in production. Armual crc(,ns, 

mainly oriented for the internal !mrarket of 

the state and the country, can be More 

easily affected by product price policies 

than parenial crops--coffee, sugar cae..... 

which are oriented heavily towviard export 

production and dependent on inter.ationnal 

prices.
 

3) The present po].icies of credit and fertii.zer 

diffusion should be maintained, or rather
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adjusted following the recomxendat.,rin oC 

ztudie .like the ones by flelson and ';,uay, 

bvt the erjha.i of agriculturAl str-atefy 

should not be placed on these comp].rentr' y 

techniques irstead of other .!ore 1i'ret 

pro ,rarm. Credit strategy coul.d bP :T,rticu­

larly he.pful to';ard small farms. . ese 

farms p being the most svic:escful fro: a 

social and at Ir)(ividual point of viov, 

should be ra'ared ard f.ccuiraged 5.n 

particular way. it seems, therefor'e, th2 

some discrim.ina-tion on the terms of erelit 

in favor of siimA! farms witi-n ev: y 

of farming would be justified and r,',n-du 

in terms of production. 

4) Finally, specific strategies for pa-ticilsr 

tye -is of farminig in the area are str,';gu)P.Ly 

ne. (IrA i1 , ,,ms that annual crop fm'::lr, 

would b,; the f'irst to benefit from the etirc 

package of policies delineated above°,ince 

they are now the type showing the leas)t 

imbalance between production and ca.iT'.t,. -. 

zation processes. For that reason, no 

particular measure is presented here -,Ith 

-respect to thj.s type. For pereial c:r'oP

http:str,';gu)P.Ly
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and general crops the gap between hiif:h pro­

duction and low net income has to be filled 

through policies lowering ':he acuu" of 

operational costs. Credit pr'ograr, aot .i g 

the farmers *to substitute o,,rnerr,:hir of lk.1 

for rented-jrn land -re st.ron.ely rec,oinerlde'd. 

di ff erri it Ir,, .eIT
For livesteoo!I ft:'iaing a very 

esistsl it is the low le'.ej of ],re 'lctio.i. 

in spite of the b.hghly rcveiai i ,. 

rett.uns, which qualifies these fa.rin,;slr ,,o, 

least socially and most Tndividua.K'y o.iente3 

enterpr-ises. Special prog-ranm for:7.UbSti 

tuting technological oractices for Tr,2. tionLa! 

forms of livestock raising have to tor1.r!I~1."­

mentedi also the farmers should be umc: (A 

adequate instruction and financial p.:te,.(.r 

in adopting new technologies. Rn;r ii z 

mixed farming, no special. policy is su< ']td 

since this type of farrmig offers PoC" .o*-. 

spects from both social anYd indiv5dl'.. uoP ts 

of view. A reg.tive pol.o(.y disc,or'".ri ng this 

type of farmii-o miust be ::'eco, e:, i; 

tbat these fi: rms become 02o.:i.d,:2 riez 

livr(.stosk ,:C r of '*- c::-. -.. ! 'i..e, i; ,.-" 

of fr.inP;, 

http:disc,or'".ri
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