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This study was based on a u,rvcy of 901I farsi> reprc -enting four 

different agricultural jitoaLjo.i within thoe two Southern Brazil states 

of Rio Grande do Sul ."ndSanta (W,Vi a. The ,gricoltocal ;itUat.ions 

ional rml u,.thods, un cthara terized by
 

in fa.L size, another one with
 

included one with tradi ! : 

mechanization accopanied by ,hangen 


;pri>Cchanges, and in contrasL, the
mechanization accompanied by Vtu, 


fourth agricultural i tuation had mechanizaLion that was not accompanied
 

-

by either size or 21tu1p7k ch.oil : . in each sitt i.on, toirms were 

farm :Iy, farm type, and level of technology.classified accordiug to 

The objuctiv, of the Study W: t- d.,cribe, analyze, and co rast 

' and the u e of mod r technologicalchanges in tarm leveL cap it Ihw 

pract.icu; dt ring he decade ut L t, 1960'k. During this titr , the 

Braziia. ,,. activ- I, -r-uin policie.s Lo stimulate agriin guvurnmen 

cultural roldlICt. iol through a'pit'al. invusticent at the farm level. The 

foci of th poli,i wor Low interest rate credit, mechanizaprincipal 


tion, and price support- fo va L production.
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Analysis was undertaken in three general areas: (1) capital cornpo

sition and use intensity, (2) value and type of capital investments made 

during the 1960's and sources of financing, and (3) patterns of changes 

in capital stocks and the use of new technological practices.
 

Substantial regional far& type and farm size differences were noted
 

in the intensity, sequence, form, and source of financing for capital
 

investments on the sample farms. It was concluded that farmer invest

ment behavior was strongly influenced by government policy.
 

Large farms and crop farms genera[ly had a greater percentage of 

their total i nvestiment in machinery and operating expensea than did the 

smaller and non-crop f;irm. 

A majority of the investment capital during the past decade has 

gone into machinery, with most of the machinery investment being made by 

large and crop farms utilizing institutional credit. Land purchases 

have been less important and financed mainly By savings. The larger 

farms also gained control over a greater land base by bidding away land 

control from the small farms either through renting or purchasing of 

additional laud. 

The large and crop farms not only had a higher level of machinery
 

investment during the past decade, but they also took advantage of
 

policy incentives earlier than small farms of the same type and thus
 

gained an initial advantage in the competition for available resources.
 

Similar patterns were noted in the adopting of new technological prac

tices.
 

The results of this study indicate that policy incentives can be a
 

powerful force in directing both the speeo ad form of capital investment
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are substantiallywhere normal market forcesin agricultuie. However, 

the relaserious distortions can be introduced into
altered by p)oicy, 

.'ituattionsLive growth patterns of specific ficrming 
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CHAPTER I 

INTRODUCTION
 

A principal objective of many less developed countries is the 

acceleration and sustentation of economic development and growth, where
 

economic development is considered a contint oL' improvement in some 

index of production, usually gross national product. Capital investment 

is regarded as a crucial factor for increased production and consequently, 

economic growth and devrtopment, leading many economists to believe that 

substantial increases i.n the amount of productive capital uilized is 

the key to economic devetopment. 

The predominance ot the(Agricultural sector in the less developed 

countries persuades some development economists that a substantial im

provement in agricultural production should be the primary' development 

-1 
goal. Subsidized credit for i~iodern inputs (often embracing new technol

ogy), and supported commodity and input prices aie comnon policy instru

ments utilized to promote agrilPultural growth. Other economists believe 

that employment of additional capital in industry is the appropriate 

focal point of efforts to increase national output, a view which fosters 

policies to promote industrialization for import substitution and less 

dependence on international trade. These policies have been pursued by 
(I 

a large number of countries, including Brazil until about the middle of 

the 1960's.
 

1 
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Recently, many have argued that the rate of agricultural develop-


I 
ment is highly ,olplementarv ;_ industrial growth, and that agriculture 

must develop conc.urrently with i ivy- to provide markets [or indus

trial products, to supply r1a Ltri, ' to t non-ag ricultural :acctor, 

and to generate and vmobi lizt.avi,s fur "M rural and industrial capi

tal formation. In Lhtr :1, 1id ' , F. i.'ji • rtd to adopt this approach; 

while contiitein- h( inCent Lo indusIrv, q'' have given con;ider

able attention W, increasin g n.ricultur.l pr-duct.' during the past 

decade. 

If po icics to foster halaflc:d WEoLh arre to be stuccce..ful, a bet

n SLCctMur increase pro

ductive ci plciLv and l;w it .e-u','. L- vo i0', incentives iK needed. 

ter understandin, of ,sv the A: ricul jri can its 

Historically, c:[ r in of anl1 iiC i ra, ,,itput has come from adding 

incretiento , to tie land boo , AtLK !.s o ngcr foWc;I hI, in many 

parts of the ,.,id. I!- liin. that :10.1ir !caiLt p uitVIad:c 'n increases
 

in tradii gtI ,. .: ur, Kr .tL ar: no !ona (n.ily obtained at 

the extvolvy m''i,. An ilLC.. Lvc al ttinti i'( I Io licrease the 

amount of 'api.t c ,pid to Lw hivon tlnd base, not My ; physical. 

capital eml,.y ii inw tL hnJ %,, i,l al ,o inili ta ive i ntcments in 

huiian capi a . 

Miliy (','c(riaiiie t ].p!int - t. I i'.' Lhat Qfiri 4r-caniLt gelerate sulf

fCicient ,'..l trot Wi.'iintl .. c',f so IJ . m-p-It di nt way to 

Brtlut 1. jInintL n nl I. 1. 041,iW ,;orL,"Aqticui]tur tl Development:
 

Prohleil /ii . i';lturv:1 l and l h'. (;rowth,
I ,a" i.,.K [UvWloL, c ij c 
nt-. .lB. l CornellId. by N. t, Aiii 0lt:.(Ilt ,, NOw "i,: 

Prcuiduncia hdRepuhlii ca, Mt, n O:nes Pari a Acu do overno (Rio 
tie Janci CB, B : nLd ! LOW-, 5, 20-2..to, zl FiaIu I1G;1, pp. 
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stimulate production is Lo 6"pplemenL farm Level capital formation. 

Braziliam poliy-makrs, in f1r,:u latiin, plans to increas( agnricultural 

production, have rel.ied on plci t-LaL iSsum( that capitti is a limit

ing resource ard tLhat there E> an 0 -L unlimiLted demand and/or poLen

tial for the produ tiv, u:t of adlti o .! ,api iia . elie ,vithat total 

production cat i,o Hr , . d if capitA! r-:f ; . ,t :-,uppl f r:icntd ind 

combined withl land and liiln, they ft:.,y, U Wlffini. ju-Lifica

tion for a heavy u p:hi< on incrtL- c ip a pitlal ! thc fari l.vel.r 

As a ri- UIiL, 3ra.ilian p.,licip- t, Wrn. ac ,,. icalturl pruiluCtiOn 

have been lricritt l.:.'ard the Muh-idii.'at i n of capiLil Wi., ,- e modern 

technologic.al inp.,:t. ,rj:.ri .iv t.-a it.r and m: 'htin. -) and a.>,ociatcd 

cultivation c xpL n.c . Tw, kita rr,_..; . hat h',:n tL ,uxpansion of 

agriculLtural c'redit it - c<, tiv' i i! 'A;t.-e intci-<,-iro! theolt:n W 

support of s !.t ,d .ric- pr: ' at) high.rip (u ;iail wh it inrtific.al.Ily 

3 
levels. 3 'hi' jctiv- W ,riLn' :ionr. Ui. lit pricin. of capitalM nuecific 

inputs a-id .i. -. .iV ." 'd-A P i V tuddy rco:u'wdi ' i . : it- 'plo tun! t.' farei 

reaction to po icies furilaii.aL to Avcr --. iI : cpi L in the agricul

tural. ector of a d vce.opin, cwu'i ,. 

Increased ,cricnli. raL o ULut K:t ntia. for the growth of most 

less dcvcloped cont.u said d:d 1.xicaI areLapinl .(a.iKiii Change :. nec

essary ii MI enif iaut. init rt',, in a i . ili. I !:.t pUt aict toi C . 

llncrentSUN In13hrl :ultural "W ;t ULt cant he "Ur~Ibut(d tn qUanlk~ atlvc' 

ba]c W AM, , "Agricul tir.] Do-vtlow:ri' t itnraI tries in Brazil, 1950

1970," E.onomic and Sociolo.g'y caniunal P'ape, Dep tment of Agricul

tural Ecunowilus and Rural SWt, o],.,gy, Thu Oio Stita t Univr iLy, SeptLem

ber, 1970. 

http:furilaii.aL
http:technologic.al
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changes in the factors of production, as well as qualitative changes in
 

inputs via technology. Economists have intensively analyzed many of
 

these factors and although they recognize that the pace and pattern of
 

capitalization in agriculture holds the key for agricultural development,
 

they have placed very little emphasis on understanding changes in farml
 

little research has been conducted on
level capital. As a result, 


changes in the farm level capital base in less developed countries and
 

ihow technology and policies are related to these changes which in turn
 

influence agricultural production. Therefore, the economist has not
 

been in a position to supply the policy-maker with information that is
 

needed to arrive at relevant macroeconomic policies to stimulate agri

cultural production and economic growth. Countries are making substan

tial financial and personal commitments without adequate knowledge of 

the results that are to be expected from various policy alternatives.
 

Brazil's aggressive policies to stimulate agricultural production
 

by encouraging farms to capitalize and adopt new technology during the
 

1960's provides a unique opportunity to study policy induced changes in
 

the farm level capital base of a developing country.
 

Some of these policies have been broad, general policies such as 

the expansion of credit supplies ($606 million in 1960 to $1,417 million 
4 

in 1968) often at negative real rates of interest. Others have been
 

crop specific such as supporting the domestic wheat price at about twice
 

the world price or input specific in the form of special credit orograms
 

to encourage mechanization (a fourfold increase from 103 million B.H.P.
 

Ibid., p. 3.
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hours 'in 1960 to 447 million hours in 1970) and fertilizer (820,000
 

6

metr7[Ic tons in 1970, triple the 1966 amount). The combined result has
 

'been a large increase in agricultural production, especially wheat
 

0 (303,000 metric tons in 1962/63 to 1,303,000 metric tons in 1969/70). 7
 

In addition to increased agricultural capitalization and production,
 

these policies have also introduced other changes. The policies have
 

induced the conversion of many range livestock farms Lo mechanized wheat
 

production; in some cases the transformation was initiated by the owner
 

and in others, the owner sold the cattit and rented the land to others
 

specializing in wheat production. On some of the remaining livestock
 

farms, the? mechanical and chemical technology has been used to seed im

proved pasture. Crop production techniques have also changed. The most
 

dramatic has been the replacement of traditional hon-mechanical, labor
 

intensive methods with mechanical technology and the addition of chemi

"cal technology in the form of fertilizers. This new mechanical technol

ogy has not only revolutionized the production'6 f wheat, but has enabled
 

the farms to double crop with soybeans.
 

Brazi l's agricultural policies have transformed the structure of
 

certain agriculturOl segments and produced dramatic increases in
 

5Inderjit Singh and Choong Yong Ahn, "Employment and Capital-Labor 
Substitution in South Brazilian Agriculture," Economics and Sociology 
Occasional Paper No. 72, Department of Agricultural Economics and Rural, 
Sociology, The Ohio State University, March, 1972, p. 10. 

6

William Nelson, "An'Economic Analysis of Fertilizer Utilization in
 

Brazil" (unpublished.Ph.D. dissertation, The Ohio State University,
 
1971), p. 8.
 

7Joaquim Engler, "Alternative Enterprise Combinations Under Various
 
Price Policies on Wheat and Cattle Farms in Southern Brazil" (unpub
lished Ph.D. dissertation, The Ohio State University, 1971), p. 7.
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production in the rural sector through the creation of disequilibrium in
 

the market for credit, machinery, and wheat. However, when a positive
 

policy instrument which distorts norma market forces is used to achieve 

stated objectives, not everyone benefits equally. Inevitably, a policy
 

gives a comparative advantage to farms specializing in the production of
 

a certain crop, utilizing a certain technology, or with a particular set
 

of resources.
 

Why do these differences among farms occur? Even in response to
 

general policies, some farms will have better access to a particular
 

policy or to the institition administering the policy. In other cases,
 

farms will have a better resource endowment which allows them to take
 

advantage of these incentives earlier. Other farmers will be better
 

trained and in a better position to use the new technology and informa

tion.
 

in-
These differences are evidence of the distortions that can be 


troduced into the economic system when strong policies disturb the
 

normal market forces. Policy-makers generally formulate these policies
 

at a macro level and as a consequence, they judge the success or failure
 

of the policies on the amount of credit borrowed, the number of tractors
 

They have little appreciapurchased, or metric tons of wheat produced. 


tion or understanding of the transformations that go on within and be

tween groups of farms in the agricultural sector, the changes that are
 

introduced into the parameters of the individual farmer's decision
 

making process, or why groups of farmers react in a positive and nega

tive manner with respect to different policies. 
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This study ,will help,.meet this need by providing a fuller under

standing of the capital formation process at the farm level through an
 

his torical "analysis of-this-process - n-various-types . of.- farms-- in South

en Brazil including the response of these farms to changes in the eco-


Hopefully, this
nomic environment initiated by public policy decisions. 


understanding will lead to improved specification and implementation of
 

government policies to increase agricultural production.
 

Objectives
 

The major objective of this study is to describe and analyze his

torical changes in the capital stock and use of technology on various
 

in Southern Brazil which emphasizes differences in farm
farm situations 


size and type, as well as the impact ofpublic policy.
 

Specific objectives are:
 

i. To describe the current capital composition and capital
 

investment per unit of land on farms in each of the farm
 

type and size situatiuns.
 

2. 	To describe the amount and form of farm capital invest

ments made during the 1960-69 period.
 

3. 	To identify and describu the principal sources of
 

financing for the additional investments made in the
 

different forms of capital during this period (1960-69).
 

To identify and describe differences in the pattern in
 

which capital and technological inputs were acquired.
 

4. 
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Organization of the Dissertation 

A statement of the problem,and objectives have been 
presented in 

IJs devoted to a review of literature relevantSthischapter..,, Chapter 

to capital formation, and to Brazilian
 
to the definition of capital, 


Chapter III present> a description of the area
 agricultural policy. 


collect and analyze the data.

studied and of the methodology used to 


The results of the analysis are presented in Chapters IV, V, and
 

VI. The current composition and use intensity of farm capital is dis

cussed in Chapter IV, while investments in different forms of capital
 

ten years are examined
and the sources of financing during the past in 

capital and technological ac-
Chapter V. In Chapter VI the pattern of 

concLusions, and policy implicaquisitions is studied. The murxary, 

tions are given in Chapter VII. 



CHAPTER I
 

LITERATURE REV IEW 

Four topics will be covered in the literature review. They are:
 

the definition of capital, the concept of capital formation, the metho

dology and results of previous studies, and the agricultural policies
 

of the Brazilian government.
 

Definition of Capital
 

Historically, economists have devoted a great deal of time and
 

thought to discussions on capital ond capital formation, but due to un

standardized terminology and idnalogical diffurences, confision still
 

shrouds the definition of capital.. Consequently, it is necessary to de

lineate an explicit definition of capital that will be used in this study.
 

This definition is developed within a framework of two pragmatic criteria:
 

1) it must be operational in a research context and 2) the concept must
 

be applicable and of assistance in making policy recommendations. 

Although there is much disagreement about the definition of capital,
 

"thc e is one aspect of capital which'is not
Haavelno points out that 


very controversial; capital munt have the dimensions of a stock concept,
 

something at a point in time, and not something per unit of time."2
 

IDale W Adams, "Rural Capital Formation aL,d Technology: Concepts 

and Research Issues," Economics and Sociology Occasional Paper No. 29, 

Department of Agricultural Economics and Rural Sociology, The Ohio State 

University, April, 1971, p. b. 

2Trygve Haavelmo, A Study in the Theory of Investment (Chicago:
 

University of Chicago Press, 1960), p. 43.
 

9
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Adams agrees that one of the four characteristics of capital is that its
 

form is one of a stock rather than a pure flow and goes on to cite other
 

created by man, it is productive and is related
characteristics; it is 


a
 i d ica tes that one,criterion for de-,
to-saving-and investment.3 Shuk 1


fining a capital item is that it must have transferability from a stock
 

additional criterion being; transferability of into a flow, with two 

4
 

to another, and productive capacity.
from one point in time
come 


as "produced goods
Boulding consolidates these ideas by defining capital 


and services saved from consumption and used by, or part of the human
 
6r 

Spitze views capital in a similar 
manner.
 

agent in further production." 


With these thoughts in mind, capital is defined in this study as a
 

stock of man-made goods, saved from consumption, which render productive
 

the human agent in further producservices that are used by, or part of 


tion. A capital good is a resource existing in the present, but
 

constituting an opportunity for future consumption or production.
 

The term capital is closely associated with the concept of produc

as the total resource
tive capacity where productive capacity is defined 


base of land, labor, capital, aIrd tec onology available to an individual
 

D, ey indicates that capital stock is productive since it
farmer. 


3Adams, "Rural Capital Formation and Technology," p. 6.
 

4Tara Shukla, Capital Formation in Indian Agriculture (Bombay,
 

India: Vora and Company, 1965), p. 6.
 

5Kenneth Boulding, Econonic Analysis (revised ed.; New York:
 

Harper and Brothers, 1948), pp. 654-655.
 

6R.G.F. Spitze, "Determinants of Capital Formation--Conceptual and
 

Factual Considerations," in Capital and Credit.Needs in a Changing Agri

culture, ed. by E. L. Baum, Howard G. Diesslin, and Earl 0. Heady (Ames,
 

Iowa: Iowa State University Press, 1961), p. 21.
 



yields a surplus of services, in excess of those needed to maintain and
 

ultimately replace the existing capital stock, that can be consumed or
 
7
 

converted into additional capital,


The concept of productivity is the basis of distinguishing between
 

capital and assets. Assets can have intrinsic value apart from their
 

productive value; silver has value apart from its productive value as a
 

catalyst in a chemical manufacturing process. In contrazt, productive 

capital has value not by virtue of its physical p--operties, but by vir

tue of its economic functions. Hirshleifer indicates that capital goods 

are valued not for their own sakes, but only so far as they have the 

potential of generating consumption goods that are the ultimate objects 

8 
of choice.
 

Another consideration ill definling capital is investment. In the 

definition it is noted that "capital is a stock of goods saved from con

sumption and used in further production." If farms restrain from con

sumption and save, or invest in non-productive goods, they are merely 

accumulating assets because capital is not formed until savings arc in
9 

vested in productive gcods. 

Ownership is also involved in the question of assets versus capital 

because capital can be owned and/or borrowed and thus differs from the 

usual conception that assets are, owned. This study is interested in the 

'Donald Dewey, Modern Capital Theory (New York: Columbia Univer

sity Press, 1.965), p. 212. 

8J. Hirshleifer, Investment, Interest, and Capital (Englewood 

Cliffs, N. J.: Prentice-lHail, Inc., 1970), p. 154. 

9 Harold Moulton, The Formation of Capital (Washington, D.C.: 
Brookings Institute, 1935), p. 26. 
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control of productive ;apital and therefore considers rented capital as 

well as owned productive capital as part of the farmer's resource base. 

To summarize, in this study capital is defined as a stock of man

.... made goods,(either ownedorrentcd), saved from consumption which render 

used by, or part ofthe humap agent inproductive services that are 


further production.
 

Capital Formation
 

Using the above definition of capital as a foundation, it follows
 

that capital formation is the process of acquiring control of a larger
 

increase productive capacquantity of real goods over a time horizon to 


process of capital acquisition should
ity. According to Tostlebe, this 

be viewed "not as an automatic process, but a response to investment of 

money, effort, and time in new resources as facilities of production."
1 0 

Hicks defines it as the "growth of inputs" and is characterized by an 

increase in reproduceable capital which helps increase future produc

tion.1 1
 

The farmer may acquire control over a larger resource base in sev

eral ways. He may make a non-monetary investment of labor in a surface
 

ditch or a monetary and labor investment in tile which is an example of
 

enlarging the capital base Lnrough improvements. The source of funds
 

for a monetary investment can comc from internally generated savings or
 

"rented" monetary funds (credit), that can be used to purchase additional
 

10T.A.S. Tostlebe, Capital in Agriculture, Its Formation and Fi

nancing Since 1870, National Bureau of Economic Research (Princeton,
 

N. J.: Princeton University Press, 1957), p. 6.
 

llJohn R. Hicks, Value and Capital (Oxford, England: Cambridge
 

University Press, 19507.
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real capital, or to gain temporary control over additional real capital
 

through renting.
 

In less developed countries, the time horizon of capital formation
 

at the farm level usually involves a slow accretionary process that is a
 

fuiction of production, consumption, savings, labor investment, and the
 

use of external capital. The process of capital formation is slow be

cause a substantial part of farm production must be used to sustain the
 

family, leavring very little to be saved and invested in productive capi

tal. The small size of the yearly economic surplus coupled with the
 

high cost of capital items may necessitate the accumulation of savings
 

from several generation s via inheritances in order to appropriate the
 

resources of a higher productive capacity. inflation accentuates this
 

problem by continually raising the cost of capital items. Risk aversion
 

and low return on iavestment may also contribute to the slow nature of
 

the capital formation process. Investments that will imperil the con

tinued existence of the farm family will not generally be made.
 

Although the process of capital formation is generally slow, this
 

does not mean that the accretion of capital is automatic. Decisions
 

need to be made and actions taken in order to produce and mobilize an
 

economic surplus and to invest it in productive capital. A majority of
 

the decisions relative to changes in capital in the agricultural sector
 

of the less developed countries are made by individual farmers within a
 

context of a quantitative and qualitative resource base and economic en

vironment. The parameters and constraints, particularly public policy,
 

of this environment are constantly changing, and as a result each indi

vidual faces a different and changing set of alternatives.
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In each time period with its given economic environment, the farmer 

is faced with theedecision of' al locating production between satisfaction 

received frori current 'ot1surptiun and the discounted utility of a larger 

return in the future via saving and invstment. The investment of in

come foregone fur c.urrent consuluption i.- iiade witlh an anticipation of a 

larger income in the future. 'hi,; decision does not generally involve 

the absolute alternatives of completuly c'nz.uI rg or entirely saving the 

production, but a subtJ.tLutiiLu be tw-ee the al ternAtives. 

t1
 

0 

0 

0 

UR 

!nlco!;,C iri Period 2 

Fii.ure I . --IDeiianui Curve for CapitLal 

This relationship is shown graphically in Figure 1. 12I-1 is the 

indifference curve showing thi. rate at whichj income in time period 2 

1V. Gilchrist, "Projctingl aptal Accumulation for the Agricul
tural Firin Household," Canaodianl Journal of Agricultural Economics, Vol. 
XIV, No. 1 (1966), 51-52.
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(t 2 ) substitutes for incon tie period I (tL. ST indicates the 

rate at which incone inr p,,u.uwc in t, when it i.5 invented 

back into the J! cm. Int d A rp ( rpr sentM the net income from 

period 1, ON in. i, ewmant of n,:n a:ui., leavin; NS as the amount in

vested in time periodI I. M fpryt vim Llturf iIcomte froi NS d in

counted to periol I. lT u L ul: lhcC'" of income occurb where the 

two rates are equal, it Un pW Q r:no. in the diagram. 

Gilchrist ,unqa.: Mrl :mp.t 1 :jm .. ,tion of the capital 

formation prucn:_. ift 

NT not .irm in pok 

C cm :.L i :~'. .u',:~: 

T'C 	 to'tal. :''it::, ' in cutt value of total 

capiWta I. t21y:1L - . mmH . and operating capital 

then 	 the increcnt Le Lh c apia. ha (KI) in peicod i i: 

(1) RI -NI -C 

Accumulating tle :nc ruwnt ovo. yr , have:we: 

t. 	 11; TC I TC 1 

tt:. = 	 2 ; T'INC 2 M ':1 CI R']1 

3; 'j- - : 

(2) 	 t ; TCM TC I + + ... + RI 

If we let: 

KEranKn 	 "'rC 1 

then: 

NT . K (TC) alt', C K. (NT) 
tl 	 J 
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Substituting into (1) and (2)"we gjet: 

and 

NT 1< TC
 

C, K K.TC
 
fit I J In
 

RI Kn(I. K A
 
ITIi l 

() il Lot n1c" c not consumed is re-
Equation (3) ;ssut.- Mat: 

' ... tw;it rg mLnal investment,n. . ,: I .. T!ivested, (h) this invoLmt2, 

r emains coustant with 
(c) rti!i il:. c(nIs-:iiit ,IIYC. :ii( \() KK 

the variantl" fC most of0 :rv,1 L i "n io CrilncrLasesI in I , 


P'ro t r the variation in C.

the viii- i- . i aLion in NT, fntI' 


O-,tur influence th;e capital
MAL zGi lchrist, Ctcuknii 

ad, o ,Ihur: u to Atr Nude!. Included are: 
fortitiotn prLucn, 


. i;u i . rpc- rv land, adjustments for
 
family A ,- i kwur:,, t.-Ax- ,o'i 


', n,,i '.o' ' o:'wed capital.

changes ir pricy.:W w 'hi;. t 

ii Luto in no economic surplus,
From the 'deit c ai bt ., t, 

- , rm, i in a.,tpitlA and thus a necessary
NI - > 0, tWere ca; A nu 

" r 8 e- It. l. !ort.tion, Jincreased savings
but not a su[ticiant cndit'u 


capital. The sufficient
"r in. t' ,.. of .xtur;;zat the farm levcL 

t !it: he invested in produc0 v 1 gir; i I/'" '.0condition i s that- thy 


tive capital..
 

of'.. t '!M' AO Formation 

LVL Vc J4 ofne of the basic approaches used 

SAW; 


The above mdel is i IL; 

a. , farm Level: mathematical modeling.
to study capital formation 


The other is the hisLor.ical survey,
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In the mathematical moduI ing approach, it is characteristic to 

re pent. the p rpQcsxcf qaiKifflair a h amvla seie 

of mathematic equations that rep ro nt a siuulation of historical capi

tal formation or a simulat ion of plr .ct-Ld capi.tal formation. Such 

techniques have been primarialy7 limited L, reseirch in the developed 

countries because of the conputer capaciti. niecessary to generate solu

tions.
 

Gilchrist's methodologv w,. 'Lwewt unique A. that he used the 

regression technique to obtanI L Ui. .: L u lii te t:,: income and capi

tal formatlio, Whe re an :most other i e u, e omu form o dynamic pro

gramin. ALtho)h M;i! TL.: . le. p(;it the direct estimation 

of the aCCulaULtted C.!ipiL in. . ,; a.I f1utUre year without an 

iterative proceus.s, he conc..- chni d u- prograhming solves the prob

1em of in',v us.tw a . ari .u ca.pital inputs for succeedallocating .. , 

ing per:iods, P 

Within tiic , F:rc ,o, Kc dynaic,o raing ure a.re -everal tools 

that have been di. :erd in i ,Ur'C of n meansc of .uawtitatively 

studying cap t.al fKr,, A,... fa:r level: muitipcrin'l linear pro

graming:, rcurv.ie u ILIt .p.>)rtain, unk*n 

A linear por Kewrd-i vk, t Op wi:e..a iVCn objecive subject 

to a given set of concL .i -t I -t. Lice period. However, if the 

linear program i ,olved . ,-. Lim.ps seqtuencec a dynamic element is 

added to a static tool. 

Bowman and Chambli- indicate t ,hacL linear programing.utiperiod 

Is an effective and useful . .hL, Wi,, tuol fir realistically 

13Ibid.
 

http:rcurv.ie
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multireflecting the accumulatioE a! capital., 
14 

One of the earliest 

dAeveioped .by_,Swanson,...................-L&F- )-.+.<d+ .-V swh icht was ......... i- j~ -in-eaT- -prgr aning .(M 


in the succ, di,. perods of one-half of the net
allows reinvestrent 

developed a more
disposal income above a minimum . 

1 itgard and Heady 

Luk intn ,ol ,ration family consumption,complex M.L.. Pmodel that 

hnology. However, it was
labor supply, price cyc a:, and ip rovv-I 

WEI, Widing, or machineryunrealistic :in that it did not con 

a uc ou; loa year's income, andwas not
investments, consumption 

a- n!it did not COl.ide:c borrowi n of . i .L 

exter-
In contrast, the I rwin-P;ker 'A ,. .xicitly consi dcrod the 

atn.t.tmn the model, was
nal sources of capital , -rn,but k,:. 

WL in -idured four quartersmul.tiperiod only in the sense in a 

, ;v consideringplicitlyyear. Martin overca,. b t i:.-

to ext( rnal credit
investment in d.hl capit an r.,i KiunhiipS 


or risk.18
 
o fIo di. invivcstrmentlCYv..rcp;- .

Sourcs's. low,-.r, n,, 

14Gin,owhan Ned K im lii> f,. "CaptlI Alccumulation and 

Ki - Pn .. 0, Analysis uf Farms in the
Firm Growth--A P :vpeCiom 


.t r Viri ,ia.'"K-sua rch Division Bolletin No.

Peanut Arce of ,outLn 

in K L , , A. .. ,ry. 1070, p. L.41, Vir ,iinl,, Polytechni. 

15Eatl Swanson, ''!nt.f., a, Cop. - Livestock Act vities in Farm 

u:a! uf Frm Economics, Vol. XXXVII,
Mana,gement Activ iti. Ana ly s.i ," l, 


N1,. ", (IDece m t.cr. t9 V ), !249-_!-'1'_
 

u. ,ca.y,"App lication of Dynamic Pro1LrlI W ftard andia> 
- No. 5 (February, 1959),Viminion" '' Journal of Fav Ecnom i c , Vol. XII, 

51.-07. 

".ft ec ts of Lender Decisions on17George Irwin and C. B. .. Cr , 

Arr I. ul tural Experiment Station Bul-
Farm Financial Planning," Ilt.iuois 


let:n bWS, November , l.,
 

isRod Martin, "Pulyperiod Analysis of Capital Accumulation and 

Farm Firms in rie Roiling Plains of SouthwesternGrowth Process of 
Oklahoma State University,

Oklahoma" (unpublished Phl). dis-l. rta: tion, 


1966).
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VII 

Risk was introduced into a 1.u0tipriod model by Johnson by incorporating 

a random component in crop yi1. 

The Boehljc-White uto iw.n in that it includes a1( ,Wpot:eni:Ve 

production matrix, an inve;tment m,L , a credit matrix, and a division 

of income matrix, but did Lot i nclude iu.astic elements. The authors 

indicated that their modei coul.d h i- rnvK by inLroducing managerial 

ability and a stochaLic element. ,, .:.a:, leictis also used 

multiperiod linear program;in; Lo , ', dv.l.,nt plans over timeormn 


for small farns in , uLherr Hal,.
 

Anotier quantit at iv tool u .. tor a .udying the dynam.,ics of capital
 

is recurn iv, -. roLi . . . Day defines recursive proformation 

gralnng as a squenc: Q1 ra-I'I.iwt ":pr.-ring prble in which the 

parameters of a ivwn pruhLI i.,, i.Uly related to the optimum 

variables of the precedinii Vl .- Werea. the multiperiod dynam

e,1 periods by 


activities in a sin.v atIx in_. :!Wcd sim'[anuously for all time
 

, 


ic linear prograing L-O&A 110 awinudn.. ti.c transfer 

periods, the rcur :.) nl r a . :7 " - .pt imizes3 for single 

1 9 S. H. .Johnson, 'A &;. 2:lia:tic Model , "inn Growth,''ullt ... 

Economics Al. hti Firm, Sout I w Ai ,iLural Expori nrt Station 

Bulletin 541, Ju, n, 0. 

20Miclel D. Behl aud K. jl ,WvA , "A Productive-tnves tment 

'r.. II Cc., ," Airl,:ican journal of AgricuituralDecision Model of Fa r 

Economics, Vol. [1i, "u 34e-Ti
( \>. ,, I-1T ', 

21 Gerald Dean and Mic hel I%.Weu,di.1:;A:, "A Model of Economic
 

Development for Peasant Far c :uSouthern Laix," Journal of Farm
 

Economics, Vol. XLVI, No-. 2 (Vhy, L964), z.'
 

2 2 Theodore l ues, "A Recuas.-;ive Proraming ,Model of Farm Growth
 

in Northern Germany," Journal -,ii' r:m Economic:,, Vol. XLVII1, No. 3
 

(August, 1966), 609.
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solution, updates the matrix on the basis of results, and optimizes for
 

thei succeeding time period. 

to investigate regionalEarly application by Richard Day was used 

growth and capital formation under constraints of technology adoption 

migration.and labor 

recently to study the projected re-
Ahn used recursive 	programing 

various policy alternagional response of 	 farmners in Southern Bra:'il to 
24 

to
tives. Another study using te recursivew progr.ing technique 

Singh's
study capital formation in th a : i. i 'uito!: riector has been 

study in India..
 

tih, :ame quanK L A i.U technique to study capital for-
Heidhues used 

, diffe rent E.C.C. policy alterna
mation on individual f', mdc. t:r: 

1t dopto Now other recursive programing
tives between 1964 and 970. 

incluin, uiveatt me ntL and disinvestment activitiesstudies by explicitly 

looking at an individualfor durable asset and Niuid .;pal and by 


farms.26
rouI . represntativeto . re,; on or tfirm as opposed 

Still another qunintit atiN, .pl ,icIi to analyzing a firm's behavior 

ib found in simulation models.
with regard to capital ort., n, time 

The term applies to a non-uIN ;in analytical tool that is used when 

23 Richard Day, Recu:.v o, ru.ci.i ,t and Production Response
 

(Amsterdam: North-llT07d7TATPWhi ,oIIpayl ' 6 3 ).
 

24Choong Yong Ahn, "A Rccur: ive trogramng Model of Regional
 

Brazi l" (unpublished Ph.D. dis-
Agricultural Development in Southern 


sertation, The Ohio Ita.e QiV.CI ,i.V, 1972).
 

251. 	 J. Singh, "A R.ecursiye Programauirg Model of Traditional Agri-

A Casc tady of the Punjab, India" (unpublished
culture in Transition: 


DIniver ity of Wisconsin, 1971).Ph.D. dissertation, 


26Heidhues, "A Recu r.tive Programing Model," p. 608.
 

http:farms.26
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other analytical approaches 'armot bc used, Situations that may require 

the use of this tool are: mu' iple goalls, indivisibiliti(p, and.non

linear functions. 

There are three ba i.c ditCf enw ., hetween dynamic programing and 

simulation. First, dynamic pgro6lrin ; n,.umis complete divisibility of 

all inputs; second. dynamic Ir"K:ramin in.N optimizing technique; and 

third, the simultaneous IOut;om of LKt L.P1. .t. X implies perfect 

28 
knowledge.
 

Eisgruber wrout iinu ipOPro..r-: cuttrc on land use and pur

chase decis.ions with an optiou , -:havt, tic y ield and price cceffi

29 
' cien ts. Patric! exp-d.d iinirubr s- mdel to simulate the whole farm, 

incorporating a lron, e, chai on " i;r parameters, but deleted the 

stochastic element of Lhc p-cvna -m.in k. he author concluded that 

simulation model: are App- rw, to u ,y farm level capital forma

30 
Lion. 

It should t:be LOed tha ': art cl.... di scussing the application of 

these analytical tool, to iniidual fo napival formation deal with 

27Georg rwin, "A Cumpar Fvt'v Rewof Some Firro rwth Models,'' 

Agricultural Economics !we ,::. H,, I ed SLOW.S Depatment of Agriculture, 

Economic Research Service, V.'. , N. i (July, 1.9S), 94. 

28David A. Lin , "An t:mp ,,.,I (,om.,ri on of Simulation and Recur

sive Linear Progrnmiti,; El rmn Growth Mod. i ,," A'ricultural Economics 

Research, United Statew. Karo; 1 .i! of Agr'icu.ture, Economic Research 

Service, Vol. XXL, No. 1 (Jaroua', LQ65), 7 

29 L, M. Eisgruber, "'r c p.,rai..iou Si mulator in Farm Management 

Decision Exercise," Purdue Aq.i:iv tul ra Experiment Station Research 

Progress Report 162, ,'eruarv, 190). 

30 G. F. Patrick, "The hpact of Mao,,erial Abilii ty and Capital. 

Structure on Farm Firm Grow th" (unpuh lhed M.S. thesis, Purdue Uni

versity, June, 1960).
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in developed nations, and the articles concerned with less develfarms 

of these quantitative tools to the formaoped countries relate the use 

not at the farm level. This
tion of.zcapital 	 inthe agricultursal sector, 

would imply that 	very little has beei done to apply quantitative tech

the farm level in less
to the analysis 	of capital formation at
niques 


developed countries.
 

formation at theThe other major procedure for examining c:ipital 

farm level is the analysis of historical cross section data. 

been somc studies of capi-
Adams indicates 	 that although there have 

national level and in the agricultural sector,tal formation at the 

have been few hi: orical nurvoys of capital formation at the farm
there 

level in less developed count rih, 

A benchmark study for capital forunation at the aggregate level in 

formation in the
developed countries was Tostleb0's study of capital 

!70 to l950o. e found that the direction and rate
United States from 

of farm capital growth have vried in the different parts of the United 

He also found that the v,,liue of physical capital in UnitedStates. 


1-,!70 and 1950, having increased
States agriculture tripled betweein 

The majorof ti.me except for 1920 to 1935.steadily during this period 


relative decline in

change in composition during thin Lime has been a 


increa,.. in ma,,kinery investment, while land has re
livestock and an 


growth has been financed by

mained relatively constant. ,Mont of the 

the savings of farmers. 

"Rural Capital Formation and Technology," pp. 3-5.3 1 Adams, 


3 2 Tostlebe, Capital in Ariulture, pp. 3-19.
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The dominant source of f:inancing for the capital investments in 

Austria have also been internail. ,,ources. Saxton observs that the im

portance of capital as a factor of production has greatly increased, 

while land has been declining. Land improvements and livestock have 

represented a fairly constant proporti(.)n of total farm capital over 

,3
 
time, but that machinery ha:., increi,_ed. 

Bolin made a similar conclusion cfoutt r('tlh in Sweden's agricul

tural sector. Between 195- onl 11-67, ihc vatue oi :apita in Swedish 

agriculture increased C peorcct. Durini, Lhiii period of time, there was 

an annual increase in the ar:oun -,!*onL for t. ractors and related equip

ment ' Investment', ,id iiiprov. :t i7 cha;nied Iittle and building in

-perH11po H, ofvestments declined. t C L ,cent the capital in

vested in tractors ;And eqn i ptu, :,ve 5Hc0n acquicd over the last ten 

years, as compared to 12 puc,:nt theLand improv :cnts and 5 percent 

3 4
of the buildings. 

In less deve I;,,ped c.'Lu:- i - . In, p i i . ound similar results. 

Although there were cosiderL Le dii. ffercuct:u, between countries in the 

pattern of acqui ,.ition, var in ,rms of construction and land improve

ments accounted for 52 percent the agricultural investment with large 

and livestock. 3 5invested in m thinervamounts also being 

3 3 E. A. Saxton, "Changes :n Volume and Composition of Rural Capi
tal," Quarterly Review of A riu.cltu_il Economics, Vol. XV, No. 4 
(October, 1962), 1.79-1.87. 

340. Bolin, "Capital Assets in Swedish Agriculture and Market 

Gardening, 1950-1967," iordbr.-Ekon, pp. 265-279. 

35E. F. Szezepanik, "Agricultural Capital Formation in Selected 

Developing Countries," Agricultural Planning Studies, No. t1, Food and 

Agricultural Organization, United Nations, Rome, 1970. 

http:1.79-1.87


A pioneering study of historical capital formation at the farm 

level in less developed countries was conducted by Robert Stevens in 

several Lebanese villages in 1959. He found that the stock of capital 

36
 
owned and/or used by the farmerns was l.argely in the foirm 6f laiid. 

Chen's study of farms in Taiwan indi,,ticed that the sample farms had 

86 percent of their total investment in fixed capital, consisting mainly 

of land and buildings. He also found that 95 piercent of the investment 

from internal sources.
funds came 

Sival found significant differonces between the capital composition 

of farms in the municipio of I tuiutaba and the municipio of Caratinga, 

both in the state of Mna, Gerais, Bi;Azi], but only in regards to equip

ment and buildings. Investment in land accounted for about 67 percent 

of the total capital i nvested In ,each of the two areas., Both areas had 

substantial saving: , with most 1f. t.hc avings being used to purchase 

land.more 

In a st-idy coriparizig capiLa l formaLion on traditional and modern 

farms in lnd.i a, Chosh found tir- . on traditional farms purchase of land 

was the ma or form of iuvestme t, followed by building construction and 

livestock purchases. On thu modefrn farms, investment ill machinery and 

3 6 Robert Dale Stevens, ".-;uitai Formation and Agriculture in Some
 

Lebanese Villages" (unpibliished Ph.D. dissertation, Cornell University,
 

1959), p. 354.
 

3 7Hsing-Yiu Chen, "Structure and Productivity of Capital in the
 

Agriculture of Taiwan and Their Poticy Implication to Agricultural 

Finance" (unpublished Ph.D. dissertation, The Ohio State University, 

1968).
 

38Jose Sival, Analise de estnutura e formacao de capital nos
 

municipios de Ituiutaba e Caratinga, Minas Gerais, Institute Economic
 

Rural, Serie Tecnia (Vicosa, Minas Gerais: 1963), pp. 1-83.
 



land improvement constitute be major portion o i nvLstent 3 In 

another part 'Siaid 1h I stud the inof kwim. ,awdhari ed dif fe rence 

investtments 1)t (,e Y:ULi 1 f -Crme.sThe study re

40 
group ard 75 per,, at in tl- a 0 c ,,L: :i fa crO I land.C;vi. 	 in 

These,,ctudics indi(iAtU ,. , , lvevl.ped countries. much of 

the total inves onc in capital 1: i ,.:# l arid and is primarily. 

financed through internal aiim : , ,ut t t in, i:-_, t year- thtre has 

been 	 ain inc rc-.,. , l; : . i: 

iccihno iog icaL ih'aw:.chb.i,. i an ilu.iJrtanL,.c 	 ,lrld chcc:i Cal., 

factor in cauital vi. 01. . , ucnty II (cL420r:ic dev .cpi:OI:t 

The .imporCance w,:s -Ic.;r rr . J' , ,.,i11 Ccc c o1 gy bIe o! 

an impol)rLanrt va Ii ib . a ci o:cOli (IQVO lol)uent,Ut. 

the inpult th t, .',ti Itd thI-ir cc nrior; c be havior 

ecXO[ic110(, i C Q.' th ( ! Ii] ., ti t i 1> I)t be. Li factorily ex

p a ined .41 

A more r e" e t In d k c ,vi iv, w: I- k b, Kayai-ii Anid k .I. a l lfl tpha

sizes the hv ,p 	 ild cwc ical, tcllnology andL-lsttio i 	 , f'ccK t,1 

economic crowth and dT:Vo ]Opicat. . [hey. inreL, that as one r'source be-

IX 	 andcomes more expensive rto i . in.luti .1 a result of factor 

3 9 M. G. Ghosh, " inveA ment behavi.or of Traditional and Modern Farms: 

A Comparative Study," Indian ,ournma of Aricultural Economics, Vol. 

XXIV, No. 4 (October-Decemuber, 1961)), ,-87. 

40 
R. Ramanna and T. P.S. Ch, "Sonce Reflections on the Use and 

Formation of Capital on Farms," Indian Journal of Agricul tural Economics, 

Vol. XXIV, No. 4 (October-Deccmober, 1009), [17-127. 

41Theodore Schu l.tz, Trans foincmi-l i t lonal Agriculture (New Haven, 

Conn. :Y lein versIty Pres,, I p. 11. 
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( e i ..,V :1 tort of not only the ntrepreproduct prif-c 

neurs , bti t';x ,; public will be)d irstitutions 

directed tov;, OC(i. . . - . y itto ,. [ii .il ci on of 

tural d(v(Aop!'.-.!'4 

(. : l l t, nolI C 1110 .I iiDi itiv -ti 

alway; i [tl,~ - , , .~ ti '., 1 t : olst. impor tLML 

.
single featur e toi !' JlL', -t . t . js ..L-tl -CAlmUlatio-t seems 

bound up tlh-i c at. ion, l - t ,l ti.clmdlowi.th i 	 ' V 

TI1 1i)lli~yj t e \LtX.1)(), i t . aki, o. kmis *who argues that. capital 

foruiatLion and Lkc'i !1(xl',ti lii I p,-rto d for iolicy reasons bec ause 

.' 	 lietwo di ffetent . . 1 i_ t;uaOiPl. L'n i i ivi;,,lIved says that new 

technoro :,y i.s a r rk.d , ouLidtC the 	 realm of the farm but that 

44 
capi ta1. for tiW i. I I Ci 'uU it (Ileci iUn 

The di f fer(nce betwee;n thes e vi ews narrows if it is realized that 

Adams is talk. ,in.about the cSea tion of new technology and Dewey is talk-

Ing about the adoption of new tcc-hrology in relaLionship with capital 

formation. Adams indicates: thatL the reiationships between technology 

and capital may be exhibite.d iTI -.everal ways: in some circumstances, 

the new technology is embodied in. physical capital. Other technologies 

require little di rect U:.pendi tur-I ut require a sizable expenditure 

on complementary capi tal . New te.chriology 	 tiay require a redistribution 

1ti, .A7,r icultural Development: An 

International. Pers ectii'e (Bfoston: Tle Johns Hopkins Press, 1971). 

43Dewey, Modern Capit:al vifory, I. 45. 

4 4Adams, "Rural Capital, Formation and Technology," p. 9. 

4 2 Yuj i ro Kayami and Vr ttct 
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of the firm's capital base but no change in total quantity. New tech

4 5
 

nology may affect the efficiency of old capital.


Shukla reports that farms usWit traditional techniques have low 

rates-of invebe, compared Co i - i-i h i dhe n L c hnoLogyf; Exp&idi

ture on variable and fixed capital on a per hectare basis has increased 

tremcndously on "Oodern farms." 4 6 

Ghosh shows that compared to traditional Larms, expenditure on 

modern technology by modern farms is almost fourfold in the case of 

fertilizer, sixfold in the case of seeds, and twelve times in the case 

47 
of pesticides. He also indicates that introduction of modern tech

nology has caused a distparity between large farms and small farms in 

regard to investment in all types of assets. Adoption of the new tech

nology has not been limited to the 1iUrge farms despite the Large invest

ment 	 required to acquire the new tWoihnology. 

Rask found a slimiar situation in the state of Rio Grande do Sul 

in Southern Brazil. le found that small farms had used limited amounts 

of low cost technology but tian more expensive technology had been re

stricted to a few farms. lie indicates that policies of the.Brazilian 

of technology. 4 8 
government have had a large impact on the adoption 

4 5 lbid. 

46
 
Tara Shukla, "Rapporter'sr Report on Capital Formation in Indian
 

Agriculture," Indian Journal ofAricuLtural Economics, Vol. XXIV,
 

No. 	4 (October-December, 1969), 2.
 

4hosh, "Investment Behavior of Tradition and Modern Farms," p. 85. 

4 8 Norman 	 Rask, "Technolo .ical Change and the Traditional Small 

Grande do Sul, Braz'il," Economics and Sociology OccasionalFarmer of Rio 
Paper No. 85, Department of Agric,ltural Economics and Rural Sociology,
 

The Ohio State University, January, 1973, p. 30.
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The previous studies using the historical approach of studying the
 

...... accumulatiofcapita ..-a t -tho -Farm -.evel br in 6 4o--i-ight--a- few areas------

where additional research could broaden the economist's and policy 

maker's understanding of the capital. formation process. 

First, many of the articles reported on increases in farm level 

stock of capital in an economic etnvironment lacking a strong government 

policy to stimulate agricultural production and thus it could be said 

that they have reported on "natural" capital formation and not on in

duced capitalization. 

in economic environmient wi t;fLut production stimulating policies, 

the studies could not deal with the question of a differential impact 

on various type.s of farr uiti,, Irom a given policy instrument to 

increase production and since iiany if the studies used a static model, 

they could not capture the dynamics associated with capitalization and 

the adoption of new technology in various farm situations. 

Although the studies indicate that most of the savings went into 

land and that recentl.y more investment has gone into modern inputs, they 

leave man unanswered questions in regard to how a strong government 

policy to increase agricultural productivity affects the process of 

capital formation at the farm level. 

Bra.zilian Aricultural Policies 

In addition to technology, various policies implemented by a gov

ernment can have a profound impact on the economic environment that the 

farmers face which in turn affects their capital, formation decisions. 

In Brazil, the impact of government policies has been very pronounced 

in the last decade. 
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Until the early 1960's, Brazilian policy focused on industrializa

o
ti onfor. iporjt..s0ustitutii rty jy..s.epassp, tentio .given ot he 

agricultural sLctor unleN: it fa.led in its role of providing cheap food 

to industrial workers and fore i ;r e:xr.inge earnings. If the agricul

tural sector did faIter in Lbis roi , tOv problem was generally viewed 

as one of inefficient distributin, 

To meet this problem, tlhe Brazil k 'ocwrowent usua Ly instituted 

. c i i,.v, the pru. ,:re of the "bottleshort-run poii cies to tempu 

C . ".u Latenecks" in the raarke-ng yin:, slw Lo. ini long-run 

,'auses and ,vrve as ainstitutional reforms. which woul Niki,; i.: 


permanent solutiion. :",Ic W kt r y p'rol focused around
Cir rams 

- - - V.AA sm: credit, tax, t .uch aspolicies that operat.ed LtPnrv 

p.o.as were rc adily endorsedincentives, and pricu voprt-. vl. .

inV c-iq5, rapidly ir'p Lemented and had aby the government because 

quick payoff, which nd On v jn,., irical 1 .ttraccive. 

has put. forth a concen-More recently, the Bra, I in gov r: mL 

trated effort to incueabe t.h. prot ion of domestic foodstuff, particu

stat ,Wf t fitorL to achieve wheat self-sufficiencylarly wheat. The 

can be traced o specfiO ar.nL..-ural poicOie. initiated in 1962-63. 

t rinq the NbOls was the trinsformationThe main impact of this.off 

Brazil farming region from a predominately range livestockof a Southern 

4 9 Euter Panigo and G. Edward Schuh, "An Evaluation of Agricultural 

Price Policies for Selected Food Product:s: Brazil," paper presented at 

and Trade Pl.icv and Agricultural Development, PurdueWorkshop on Price 

University, August, 1971, p. 4.
 

50Gordon W. Smith, "Braitian Agricultural Pulicies, 1960-1967,"
 

in The Economy of Brazil, ed. by Huward Ellis (Berkeley: University.
 

of California Press, 1969), pp. .9-220.
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economy tc one centered around crop production, with emphasis on wheat 

only -wa s-.therc.-a..cahange- in.,enterprise, bu.t. 
............ and improved pas-ure. Not 

the adoption of d -iferenttechnology. Mechanized cropthere was also 

accom
farming displaced the traditional labor intensive methods and was 

the u.-e of modern inputs such as
panied by substantial increascs iii 

er s, and plant protection chemicals.certified seed, inorganic fertjli. 

To accomplish this transformaition, the Brazilian government has 

relied primarily on two policy instrutnents: subsidized credit at nega

rates of interes for the purchase of modern, capital intentive real 

wheat at about twice the world price.
sive inputs and price sUppols for 

The Bank of Brazil, ii-illy r.spu11l-bie for the administration of the 

credit ouLd be a primary vehicle to improvewheat prograi,, decided that 

the production practices of t. friers. As a result, the Bank of 

of borrowing.51
iproved technology a prerequisite

Brazil made the usc of 

buy operat lrg iniputj :u(.h as fertilizer, certified seed,Farmers could 

credit with a nominal inter-rote:tnion rhetiziia 1 ,i,,tirely onand 	 planL 

rate of 15 percent: petr year. With inflation r~in,,ng between 25 and
est 

60 percent during the pcriod l'u.-7i., the real interest rate on modern 

5252ve.
negainputs was 

part of Brazil's agricul-Subsidization of fars i ,,i ocr v had 	 been 

the 1950's it had taken the
tural policies sie 195u. During 

.51 
Engler, "Alternative Ent.erprise Combinations," pp. 5-8. 

52 of Agriculture in52Choong Yong Ahn ard inderjir Singh, "The Future 

Southern Brazil: Some 1Policy Projections Through a Dynamic Regional 

Model of the Wheat Region, Rio Grande do Sul (1970-1985)," Economics and 

Paper No. 154, Department of Agricultural EconomicsSociology Occasional 

and Rural Sociology, The Ohio Statc University, June, 1973, pp. 3-5.
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form of import preference, exchange rate subsidies, and tax exemptions.' 

In the 19601s, renewed emphasi was .supplied througb,.subsidized credit 

policies. The farmers could ,,''in long-term, low interest financing 

for agricultural machi fnery witL 20 F..rent down and a 	 7 percent annual 

real interestinterest rate. Again, with high infl at.n rates, the 

53
 
rate 	was negative. 

An integral pa.rt of the efMfot incre.a wheat production wasKc 	 a 

price support prograr. Mating 9;W he Bank f Bralzil started buy

ing wheat at the internal ,uppc rt pric,, wich by 1I70 was; ;80 percent 

higher than the worl.d price. 

In the last i v years, SOutL Brar.zil has had one of the highest 

rates of agricultu rl r -. t jr , i - ] . The wheat regions of Rio 

Grande do Sul have made a i nifi, ant contribution to this growth. The 

combined effect of these poliuieb was a fivefold increase in the area 

planted and production to incrasc he percent of domestic requirement 

met by domestic p CK"JdKc,tion f om !0 pcc cent in 1962-67 to an estimated 

50 percent in 1970-71. Dowover, the rsults from: a particular sector 

are not always an adequate or n: .;sfactory basis on which to cotmruend or 

condemn an agricul turcal policy. A mor relevant question might be, "How 

did the policy aff ctc. 1 Lh var iun. ypes of farms?" 

53 ibid.
 

54Joaquim Engler and 1. J . Singh, "roduction Response to Techno

logical and Price Changes-: A §1 idy of Wheat and Cattle Farming in
 

Southern Brazil," Economins and Sociology Occasional Paper No. 33,
 

of Agricutu a! E'conomics and Rural Sociology, The Ohio
Department 

State University, June, 1971.
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In Southern Brazil, as is characteristic of-many less developed
 

countries, there is a wide variety of farm situations. There are sub

'
 t ptypte ations,-
Ibits in
"stantialvariations in farm e", armfmsityz 


and quality of management that result from physical and sociological
 

variables. However, these are not the only variables causing variabil

ity. Rask indicates that substantial differences in the economic envi

ronment faced by farmers can result from government policies that impli

citly or explicitly include or exclude various segments of the agricul

sector.
tural 


Policies such as price supports or subsidized credit for modern
 

inputs that alter input. and product price relationships and alter capi

tal constraints can influence capital formation by allowing one group of 

farmers to adopt and use new technology and thus gain a financial advan

tage over another group that is not affected by the policy. Several 

studies have shown that all, farmers ,have not shared equally in the 

economic growth that. has taken place in many less developed countries 

two decades.the pastduring 


shown thlat this has also been true in Brazil. In
Studies have 

general, they have found that :;rigricultural policies of the Brazilian 

government during pa dccade have been more advantageous to thethe ,L 


large farms than to the :.mall farms.
 

Norman Rask, "Analysis of Capital Formation and Utilization in 

Less Developed Countries," Ecoinomics and Sociology Occasional Paper
 

No. 4, Department of Agric.ultural Economics5 and Rural Sociology, The
 

Ohio State University, December, 1969, p. 2.
 

56Dale W Adams and E. W. Coward, Jr., "Small Farmer Development
 

Strategies: A Seminar Report," The Agricu].tural Development Council,
 

July, 1972.
 



33 

If
 

Pedroso found that in the state of Sao Paulo agricultural policies
 

were-not discriminating againal the small farmer with regard to the land 

resoIurces , bu L tha iid+ f lt tT7h-.di t' manechizatfoiion.th f fLi jind . 

policies of the government, the small farmers were not growing as fast 

the large farms in other forms 
of capinal. 

as 

Singh and Ahn's analvsi3 of diffurential impact of various policy 

alternatives on farms in the wheat rtgion in tno state of Rio Grande do 

Sul indicates that briall f:,rnia; have not bnefiLted hy The price and 

credit subsidies. "The transtormration from range livestock production 

to mechanized crop farming Lht ,.A< place in the decade of the sixties 

was considerably acc:lLrattd by price and credit subsidies and the major 

benefits were confined to the noiu W. Large farus only." 

According to Rask, Meyc r, and Pere , the sel ective impact of these 

part of the policy design,policies in favor of the larger Wna. was,-not 

but conditions of impleinnLa ion Eavurec the larger farms. For example, 

although credit for muchan ,'atr wa.i all farmers, the,on available to 


econonic environmnt liri. ted Application to the lari,er farns. In the 

area of subsidiz ! crediL, 1hc au hor. ind.cate credit poLicies and 

procedures may be rspns-ihV for the sma ll amount of credit used by 

small farmers. Increasing ctdit .uppl.i i"my never help small farms 

571by Pedroso, "RMou-rce Accumulati.n and Economics of Scale in 

Agriculture: The Case of Sao Paul.o, Brazil" (unpublished Ph.D. disser

tation, The Ohio State Univer.ity, 1972), p. 64. 

58Singh and Ahn, "Foployt and Capital Labor Substitution," 

p. 27.
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cost for the profit orientedbecause of the high risks and administration 

9
 

credit ins itutions.5 

& found -adif ferencerin- the-adoption of---------------d WRsk 


modest 


in iio'Eher sltf-d 

use of low cost technol
technology. Many small farmers had made 

60
 
ogy while the use of more expensive technology had been limited. In 

general, production stimulating policies of the Brazilian government has
 

of the small farm in Brazil.eroded the relative position 

pr'evious studies and the backgroundIn sur mary, the results of the 

of Brazilian policy set the parameLcr6 of this study. Capital was found 

these defini
to have many definitions. Combining the cormon thought of 

man-madetions led to the definition of cinitil as a stock of goods 

(either omed or rented), salied frorl c-onsumption, which render produc

of the human agent in furtheror
tive services that arc used by, pairt 

production.
 

This concept provided the foundation for discussing the descriptive
 

:tudie,; of ca.pital formation presented in literature. 
 :t
 
and analytical 

was noted that most analytical model.- in the developed countries have 

dealt with farm level capital. lormation while the analytical studies in 

the developing countrie,_ wcrj- primarily agricultural sector models. 

The review of Brariliani policy gave insights into how government
 

economic environment faced by Brazilian farms.
actions have changed the 


It is within this framework that the following chapters will analyze
 

5 9 Norman Rask, Richard Meyer, and Fernando Peres, "Agricultural
 

Credit and Production Subsidies is Policy Instruments for Proterra,"
 

Department of qgricultural Economics and Rural Sociology, The Ohio
 

State University, L971, p. 4.
 

6 0 Rask, "Analysis of Capital Formation," p. 2. 
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farm level capiLa - r:mafiL , ifi Lhe : tit c:. of Rio Grande do Sul and 

Santa Catarina d ring, Lhe pui it,, 



CIAPiTER I I! 

A.RFA i)!'D IIEIt' W )O IO( Y 

Primary (I. t .Li t i I i i .. h' .,: I : obLained Llirough an ex

tens ive far. 1,'. IIar .I V, i, ,f ii reseirch project 

entit I e ""A .\Lm v ... ;- I IIniI l i, catI, Innovation 

aL thie F;tir.j Lu,cv I i; I,.,v , <. , ,,,;1. :; "[ r ~ : of thi.s 

geleral J(;:.,' , I .J t . ,. i , i ec. n,,,capitalt e tweci 

foil;iatl iu aU t i ,,.; un i . . , :.' L i njd i,i ,wth in al.ri

ihi jr : L;t I !, : .; .:'. , ~ til" , ant i icri hirg 

capi La Ii tIit ,i . .. I I :V 'I , iic luding the imn-I. K 

piact of t bo t[.*,' .' i.tf , 1 t. f. -I., L I 1 )rt,, -s s, (-) study

ing tlw p[l It. t ii i ', I !:I . iL .iI;utIL Vc. resource ,, andl t 

(3) dc-,].I- 7:!, ,.,, . cL, of p jr

juct.ed 1m ' ct '. , li1 pre", i;L :,.ldy!,d addresses 

i L;e 1 ft _o tI a i I L . 

At t ( ,I- It , ,,i :rit Ohio i1% , Tle ;t.a Tniversity, 

field work W. . ;! . , '. I -. ui I ver -i Lies of R t Grande do 

SUIL l (.ld,, : :1 i il., XI, :, co i.(;Lced from a 

SufLf itfi t IV I , , : . .. ! ItS, it (atll I Bra/il so that 

honoge nn f,,r;:: i:I i, ,K ,I '.. <,.. . 5K , . yfe, and technology could 

be ident i Icd. 
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The objective of the sampling procedure was to provide an adequate 

number of representative observations from each of the major farm types 

so as to provide valid intra- and interregional comparisons and to per

mit an analysis of technological change in traditional agriculture and 

of the transition from non-.mechanized to mechanized cropping techniques. 

As part of the research team, the author was inva'Ved in the con

struction of the questionnai.re and data prCpa rartiiop. 

Area Do;critiun" 

The geographic context of this study is the South American country 

of Brazil. Brazil is an immne country that stretches from the temper

ate zone of the southern hemisphere to the tropics of the northern hemi

sphere and from the Atlant ic . an wusLtW,,d LO Colombia and Peru, encom

passing one-half of the South Am; rincan continent. Its size, location, 

and topographical featur, iJve: Brazil a wide diversity of climatic and 

ecological conditions.. This envjronmrvcttal heterogeneity, in coubination 

with various itmmigrant W. tlernt p.ttirn, has given rise to a differ

entiated pattern of a..,ricuturI!_ devxWuTmcnt in terms of farm size, 

tenure, enterprise and input . :ohinatiun, and utilizatiorn of technology. 

This diversity is particularlyo evident n Southern Brazil. 

Southern Brazil., the fur tacs of Rio Grande do Sul, Santa 

Catarina, Parana, and Sao Paulo constLitut e Lhe most densely populated 

and the most industrial ly and agriculLurally developed region in Brazil. 

The region accounts for over 9iU percent of the country's industrial 

product; the state of Sao Pan nlone is responsible for 50 percent of 

the domestic industrial output. The agriculture in this region generates 

http:questionnai.re
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about 50 percent of Brazil's total agricultural income and much of the 

nation's foreign exchange earnings via the sale of coffee.1 

of these states, 38 percent of the nation'sWithin the perimeter 

10 perccnt of-Brazi-l's tcrrestrial-territory...
93-mi iu 6opic rbid u u 

area contains 45 percent of Brazil'3 cultivated land, approximatelyThis 


farms in Brazil.
one-fourth of the total farm area, and one-third of the 

contains 30 percent of the country's 91 millionThe Southern region also 

cattle and 40 percent of its swine.
 

The sample farms came from four general geographic regions in
 

plain, a coastal mountain range, a highSouthern Brazil: a coast:al 

plain, all of which center aroundplateau, and an interior low level 

of Sout:hern Brazil, a 3,000-foot escarpthe dominant geographic fc!ature 

ment along the Atlantic. coaat. The largest of these areas, a large 

from the escarpment while thewestward sloping plateau, extends inward 

coastal mountains are a transition between the escarpment and the 

southern half of Rio Grandecoastal plain. The open range land in the 

do Sul constitutes the low levl plain. 

1 "Desenvolvimento do Agri cultura Paulista," Institute de Economia 

Agricola, Sao Paulo, February, 1.972, pp. 24-28. 

2"Medici recehe Gs rosultados prelimenares do censo 70," Correio de
 

Povo, Porto Alegre, Brazil, December 22, 1970; "'IBGE Revela Totais do
 

Censo ate 30 de Outubro." Correis do Povo, Porto Alegre, Brazil, Novem

ber 7, 1970; Don M. Sorensen, "Capital Productivity and Management Per

formance in Small Farm AgricuLture in Southern Brazil" (unpublished
 

Ph.D. dissertation, Department of Agricultural Economics and Rural
 

Sociology, The Ohio State University), pp. 13-14; Brazil Today, Unadacao
 
10, 11, 72-76; Joaquim Engler, "Alterna-
IBGE, Rio de Janeiro, 1967, pp. 


tive Enterprise Combinations," pp. 23-24; and John Shotwell, "FY-1970
 

Agricultural Sector Analysis--Brazil," mimeograph report, AID/Brazil/
 

ARDO, November 8, 1969, p. 1.
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Each of these areas has a distinctive soil, topography, vegetation,
 

and climatic condition which -sults in different patterns of settlement 

and systems of agriculture. Thu. it is possible to contrast the small, 

U-inom:-regi lon,usi ng both....intensive-mixed-entcrprio Li-r HoI 

farmim , with lacgu extensive ranchestraditional and modern methods of 


on the interior plain or intcnsivc crop farn utilizing modern technol

ogy on the high plateau.
 

is iMtd to thk s>,. of Rio Grande do
The focus of this study 


Sul and Santa Catarina (Figutre 2). The tate of Rio Grande do Sul con

tains about 6.6 mi]llion peop. onaa26 7,500 -iuare kilometers of land,
 

on an irea of 95, 400 square
while Santa Catari.n:. ha- 2. mil ], puaol 
 3 

the 6 .5 KIM" reoliilive in rural areas. Landkilometers. Half of 


show a subs tant:ial degree of concentration in Brazil's
ownership patterns 


Farm:, with 100 omr re hectares in 1960, 7 percent
southernmost states. 


of total farms in Rio Gratnde do SulI and 5 percent in Santa Catarina, 
4 

land in the former and one-half in the latter.
operated two-thirds Gf the 

A co:m non use of land is grazint, of catItle and sheep, but in recent 

for the production of y~ars some of the grazing land has buen plowed up 


Thu main products
wheat and soybeans, especially in Rio Grande do Sul. 


of the two states are wheat, corn, soybeans, rice, flax, beeZ and dairy
 

cattle, sheep, and hogs,
 

3"IBGE Revela Totais do Censo ate 30 do Outubro," Correio do Povo,
 

November 7, 1970, Porto Alegre, Brazil; Anuario Estatistico do Brazil,
 
and Brazil--Series
1970, Fundaco--TBGE, Rio de Janeiro, 1970, p. 114; 


Estatisticos Retrospectives--1
9 70, Fuudaco--TBGE, Rio de Janeiro, 1970,
 

pp. 221-222.
 

4"A Propriedade Rural no Rio Grande do Sul," Correio do Provo,
 

and Anuario Estatistico do Brazil
Porto Alegre, Brazil, June 5, 1970; 


1970, Fundaco--IBGE, Rio de Janeiro, 1970, p. 113.
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Within the two-state area, four important farm situations were
 

chosen for analysis. 

Situation I is characterized by traditional small farm agriculture 

located in the coastal mountain range At the edge of the escarpment and 

in strongly undulating areas on the plateau. The remaining three situa

tions all involve a transformation to mechanized agriculture, but each
 

in a somewhat different setting.
 

Located on the plateau, Situation IT is charanterized by a transi

tion from small and medium size crop farms to medium and large mechan

ized crop farms through land consolidation. in this region, mechaniza

tion also allows doublc cropping of wheat with soybeans. A small number 

of farms in this region are s il.ar to S-ituation I. 

Situation Ill, located on the oouthwoste'n edge of the plateau, in

volves changes that are more pronounced in terms of ente:prise and tech

nology. Farms were initially Large extensive range land cattle farms, 

but the past decade has seen the conversion of range land to mechanized 

wheat production.
 

The farms produce
Situation IV is located in the coastal plain. 


corn and irrigated rice. Mechanization in this region has not been
 

associated with either an enterprise or a farm size change. 

In each of the above regions, representative municipios were chosen 

for study. A description of each municipio follows. 

Situation I 

and Concordia were selected toThe municipios of Lajeado, Timbo, 

tr~ditional small farm agriculture, whichstudy technological change in 
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the people engaged in agriculture in
constitute a significant portion of 


-Southern-Braz Topography 1imits,-mechanfization. so most of the new
 

crop and livestock practices. The

technology takes the form of improved 

use of technology is greater in Concordia than in the other two 

municipios. 

The municipio of Lajeado is located in the east-central part of Rio 

Grande do Sul. Its 1,042 square kilometers form part of the coastal
 

mountain range that continues inland through the middle of the state 

the open plain. Within the boundariesconnecting the high plateau to 


6,500 farms and 55,000 people. Many of the peopleare approximately 
are 

the and Italian itmnigrants who settled the area in
descendants of German 


the mid 1800's.
 

soil is relatively fertile, but the mountainous terrain does
The 

not lend itself to mechanization, thus limiting agriculture to small
 

intensive cultivation systems.
farms that utilize traditiunal labor 


of the tillable land is under cultivation so that increased pro-Most 

duction can only come from increased yields. 

Lajeado was included to provide representative observations from 

production is based on a mixthe mountainous region where igriculture 

ture of crop and livestock enterprises with many of the farms being sub-

Corn and beans are important crops while cattle and
sistence oriented. 

hogs are the major livestock enterprises. 

is located along the coastal mountain range,The municipio of Timbo 

in the northern part of the state of Santa Catarina. Initially it was 

the middle 1800's. Production patsettled by German itmligrants during 

mixed enterprisesterns on the predominantly small farms centers around 
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with some emphasis on dairy and rice. About 11,000 people inhabit an 

area of 161 square kilometers that receives abundant rainfall. 

The municipio of Concordia is located on the north bank of the 

Uruguay River, midway across the statP of Santa Catarina, in an area 

The progressive small tocharacterized by steep hills and val.leyb. 

medium sized farms produce mainly corn and hogs. Since the use of ma

of the newchinery is limited by the terrain nd skze of farm, much 

technology is embodied in improved Ii ye:tAock and :rup prac tices. The 

about 45,UO( people.1,200 square kilometers of Concordia contains 

Situation TI 

Nao-Me-Toque)The municipios of Carazinlho a .i :ampo Real (formerly 

of the t.i, of Rio Grande do Sul were sein the central plateau area 

lected to represent the trans [tion from small non-mechanIzed crop farms 

to medium-large mechanized croap farms. trcansition from traditionalSome 

livestock to mechanized crop farms is also evident in this region. Four 

levels of farm size aad tech uology are represented within the two 

municipios: first, small crop farms using; hand labor and animal powcr; 

size of farm that makes use of some, mechanizedsecond, an intermediate 

the form of custom hire; and finally, large and very large 
power in 

farms that own their own equipment. 

The municipio of Caraziuho, located northwest of Lajeado, is near 

an altitude of 2,000the center of the state of Rio Crande do Sul at 

feet on the high plateau where the topography is rolling but suited to 

areas of both large
mechanized crop production. Initially containing 

smaller diversifie/d farms, Carazinhotraditional cattle production and 
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to mechanized wheat and soybean production. Currently
has been changing 


with farming
it can be considered to be a transitional agriculture area 


systems varyin, from traditional to modern nethods. Mechanization has
 

toward wheat probeen stimulated by favorable price and credit policies 


led to the use of
The introduction of mechanization has alsao
duction. 


The high cost of
machinery for the establishment of improved pastures. 

O the traditional cattlemenrluctacu of
mechanization together with the 

land use, hasa led many rancher: tc sell their 
to shift to more intensive 

cent out their land, increasing the size of the remainingcattle and 

farms. 

three different forms: (1) renting inThe mechani 'ation has taken 

land preparaof machinery services to perform the critic al tasks such at 

of certain pieces of equipment, and
tion and harvesting, (2) owne:ship 

Lime renting out of services to others.(3) 	 ownership plu, 


its
Campo Real, adjacent to Carazinho on the south, is similar to 


farms were originally
neighbor in many respects. However, smaller crop 

the principal form, of agriculture. Except for a small area of steep 

tract ors are used extensively to produce wheat and soybeanstopography, 


under a double cropping system on the rolling land. It may be one of
 

Cattle and hogs are

the most highly inechanized areas in South America. 


declining in importance.
 

Situation III
 

was selected to study the transformation
The municipio of Sao Borja 


trad ional cattle ranches to large, mechanized, highly capitalof large, 


Intensive wheat farms.
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Sao Borja is located on the western border of Rio Grande do Sul. 

adjacent to Argentina where the plateau blends into the lowland plain. 

The fairly productive soil has a relatively level topography. Thu popu

abo,,t 48,000 people, of which '53 percecnt lived in thelation in 1969 was 

5,0,i iquare killomneters in divided uprural areas. The total area of 

into relatively large farms. Twenty-iive percent of the farms have 100 

to 1,000 hectares , 	 while 3.9 percent of the farmers have between 1,000
 

6
 
hectares.
and 10,000 

been based on exten-Historically, the agriculture of Sao Borja has 


sive cattle and sheep production utilizing traditional methods. 
Recent

induced many ranchers to become [chan
ly, favorable whoat prices have 


ized wheat farmers. The mechani;.ed nrop enterprise is similar to
 

A;rova because of uncertain pre-
Situation II, but fewer soybeans arc 


are too large to inten: ive.y crop the

cipitation. Many of the farms 


the same

whole farm, so a crop and livestock enterprise may coexist on 


farm.
 

Situation IV
 

in the coastal plain, was selected
The municipio of Turvo, located 

as the site of a study on the effect of mechanization on corn and rice 

is considerably
farms. The size of farms utili'ing echanized equipment 


and is not as:ociated with a
smaller than those in tihe plat eau area 


change in size or enterprise as in Situations 1I and ll1.
 

5A hectare is a unit of land measure approximately equal to 2.47
 

acres.
 

6Engler, "Alternative Enterprise Combinations," pp. 29-30.
 

http:mechani;.ed
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of che most fertile in Santa Catarina and a
 This municipio is one 


pro
majority of 	 its 11,500 inhabitants are market oriented farmers who 

of the cassavaand tobacco. 	 Muchduce corn, irrigated rice, cassavi, 


and corn is fed to hogs. Even though the average farm size in Turvo is
 

21 hectaresthe farms are 	 1 ss than
only 19.5 hectares and 75 percent of 

in size, the level of mechanization is relatively high. It was esLi

in Santa Catarina were in 
mated in 1967 that one-fifth of the tractor-

this municipio. 

Methodology 

Sai:plu Selection 

municipios and
After selecting homoguneous districts within these 

atypical situations, thelim i tations to avoidestablishing 	 farm s ize 


selected in the following manner:
farmers were 

Situation I. 

made to reinterview in 1969 farmers who had been in-
An effort was 

farmers in all three municipios were ran
terviewed in 1965. In 1965, 


by the municipio.

domly selected from a property tax roll supplied Each 

the selected
farm selected served to identify a cluster of three farm>., 

bas is selection with in the clus
one plus two neighborinq farm:. The 	 otf 

collunon boundaries. This re
ter proh ibited tle inclusion of farms with 

two identical situations resulting
duced the probability of selecting 


of a larger property.
from a fami.y subdivision 

Lajeado
For example, from the 127 interviews that were conducted in 

was made to re
a list of 115 	 names was compiled and an attemptin 1965, 

interviewed in 1965. 
inter\New each of the property owners who had been 
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Of the iII interviewed in 1969, 92 were positively identified aq the
 

same owners as in 1965. A similar procedure was followed in Concordia
 

and Timbo.
 

Situation 	II 

of the farmers in this area that were interviewed in 1969 wereSome 

also interviewed in 1965. In 1965, fannern in Carazinho were selected 

as described above, however, only the farmers interviewed in 1965 who 

who did not own a tractor in 1965 butowned tractors and those farmers 

part of the 1969 sample.were of compalable size were selected to be 

a list of pro-The remainder of the sample was compiled with the aid of 

perty owners and a list of wheat producers. After upplementing thes 

the owning and/or moreformer with the latter, farmers renting 20 or 

into mechani zed and non-mechanized groups. Fromhectares were divided 

each group an equal number of farmers were randomly selected. 

sample of farmers was dividedIn the municipio of Campo Real, the 

who did not, based oninto those who utilized mechanization and those 

information obtained from lists of property owners, of agricultural co

operative members, and cf wheat producers. The two grouts were then
 

of number
divided into six size strata oin the bas-is land owned; the to 

of the twelve ratego rius was determined on the basisbe sampled in each 

farms in each category were selected randomly,of strata variation. IlNe 


it was found that renting nece .sibut as the interviewing proceeded, 

tated the adoption of land operated as the criterion for strata deter

sampling procedure to givemination. This required some adj us tne nt in 


sufficient numbers of observations in the various categories.
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Situation Ill 

The majority of the farmers interviewed in Sao Borja randomlywere 

obtAined from property rolls. Farmersselected from various size straL 

s and thus would not be on the propertywho grow ricu are mainly ren tr 


rolls. These farmers were identified through contact with other farmers.
 

Situation IV
 

selected in a slightly different manner.
Farmers in Turvo were 


tractor mechanic in
Utilizing a property ownership roll, the principal 

this small municipio was requested to identify the farmers owning a 

then divided into size strata and a randomtractor(s). The farmers were 

. groups. The interviewedselection was made within each of the 

farmers were asked to identify a neighhor of comparable size and enter

own a tractor. These non-mechanized
prise combination, but who did iot 

farmers were then interviewed. 

Data Collection and 	 Preparation 

and theBrazilian university staff members students conducted farm

er interviews employing a questionnaire that surveyed all Aspects of the 

farm business. Since the farm:r> responses were based un recall, the 

to include neveraI cross checkO for consisquestionnaire was structured 


tency. Field testing the questionnaire prior to the survey provided an
 

opportunity to evaluate and modify the questionnaire and to train the
 

interviewers.
 

to be an important part of the
Questionnaire editing, considered 

field work, was done by a team of three supervisors as the questionnaires 

were completed. If 	 problems were encountered and could not be resolved 
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by the interviewer, he was sent back to the interviewee for clarifica

tion. As an aid in the detection of errors during the editing procedure 

a cash flow was constructed for each interview schedule. The cash in

flows and outflows had to halance witLi n a maximum of 10 percent for a 

questionnaire to he acceptable. 

The data was then transferred from the questionnaire to code sheets, 

punched on IBM cards, and verified. Various computer programs were used 

to check and correct the data and to calculate sumnary statistics. 

Data Ciassification
 

Since the determination of the composition of capital resources and 

the sequential acqui sition ol cap iL input>, on various types of farms 

in Southern Brazil is central to this study, a primary prerequisite of 

the analysis was to divide the total sample into relatively homogeneous 

groups based on certain criteria. As indicated at the beginning of this 

chapter, classifications of primary interest within the four situations 

are: ; ze, type, and technology. 

Size
 

Farms were classified into four size groups: small, medium, large,
 

and very large. The small farms contained less than L9.9 hectares of
 

agricultural land while the other classes contained 20.0 to 49.9, 50.0 

to 199.9, and over 200 hectares, respectively. Irrigated and non

irrigated cultivated land, improved pasture and natural pasture were 

include'*.d in the measurement. 
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Type 

Three basic farm types were identified: livestock, mixed, and crop. 

The enterprise classification was made on the basis of the land use 

ratio (L.U.R. = cultivated land / cultivated land + natural pasture) 

and the relative importance of various farm enterprises measured in per

cent of total farm income. 

a L.U.R. of less than 25 percent. Mixed farmsLivestock farms had 

had a L.U.R. of greater than or equal to 25 percent and more than 50 

livestock and livestockpercent of farm income came from the sale of 

to 25 perproducts. Crop farms had a L.U.R. of greater than or equal 

cent and more than 50 percent of farm income was generated by the sale 

of crops. 

Technology 

extent em-The technology index indicates the intensity and a farm 

ploys mechanicalI and chemical technology in the production process. 

Mechanical technology was determined by sunni ng machin, operating costs, 

custom hire, antd dprecia ion antd dividing by total land used (culti

vated + intprovcl pasture t natuara I pasturt: hectares). If the resulting 

ratio was Less thtan ()Cr$/'hectar,, the farm was considered to er:Q.py 

a low level of mechanical technology. A farm with a ratio greater than 

or equal to 5) Cr$/ihecare had a high level of mechanical technology 

Chemical technology was determined by the ratio of crop cost to 

hectares cultivated including improved pasture. A ratio of less than 

7A cruzeiro is a unit of monetary value. During 1969-70, Cr$4.25 

was approximately equal to United States $1.00. 
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a ratio of
50 Cr$/hectare was considered low chemical technology while 


equal to or greater than 50 Cr$/hectare was classified as high chemical
 

technology.
 

into four classifications of
These two measures were combined 


low-low, low-high, high-low, and highmechanical-chemical technology: 


high. Tables 1, 2, and 3 indicate the number of farms falling into the
 

various categories.
 

Data Description
 

The first step in the data analysis was to divide the sample into
 

on farm size and type within an agricultural situation.
subgroups based 


The subgroups are:
 

Number of Farms
Subb;tro)u 

Agricultra l S i Ut ui 1IAS
 

Small Mix.,i 
 217
 

Medium Mi:-,d 35 
109Snall rop 
17
Medium Knr 

Agricultural ituation II 255 

11Lives tok 

Small mixt(d 11
 

19
Medium Mi xed 

36
Smatl 1IOp 

64
Medium C;rop 
80Large Crop 


Very Large Crop 34
 

169
Agricultural Situation 11T 


Large Live>tock 43 

Very Largu Liveqtock 49 

Large C rep 22 

Very Large Crop 55 

Agricultural Situation IV 


43
Small Crop 

46
Medium Crop 

10
Large Crop 


99 
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-- 
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TABLE l.--Number of Sample Observations in Each Farm T'pe According to
 

Agricultural Situation and Farm Si:e,
 

Southern Brazil, 1969
 

Farm Type
 

Within 

Situation 


Agricultural
 
Si tuation I
 

Lives to(ck 
Mixed 

Crop 

Agricultural 
Situation 11
 

LiVUstoc. 
Mixud 
Grop 

Agricu/tural
 
Situat ion 


Livestock 
Mixed 

Crop--

Agricultural 
Situation 


Lives tock 
Mixed 


Cr op 


All Farms
 

Lives rock 

Mixed 

Crop 


Total 


IT!
 

V
 

Less Than 

,0.0 


217 

109 


2 

11 

36 


..--


43 


2 

228 

188 


41S 


Fa 'q:jzc in Hectares Used
 

More Than
 
All Farms
20.U-0J.9 50.O-19Q.9 199.9 


(Number of Farms)
 

-.-

-- 252
35 	 --
-- 126
17 	 --


4 11
2 	 3 

--	 30
19 	 --

214
64 	 80 34 


49 	 92
--	 43 


22 55 77
 

.
 

99
46 	 10 --


53 103
2 46 

-- 282
54 	 --

516
127 112 89 


142 901
183 	 158 
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TABLE 2.--Number of Sample Obst rvaLions in Each Level of Mechani cal-
Chemical TechnoL, .:vyAccording to Agricultural. 
Siuation and f ; K.i,'c,, Southeorn Brazil, I t,1. 

Mech.-Chetm. 

Technology 
Within 

Situation 

L(::. lat 
"Z0.() 

F, 

20.H-49.5 

il HL -cc_,r,.. . 

Mure Ihain 
5(.1-i54.U lI''. All Farms 

( ium) r , i y, ) 

Agricultural. 
Situation I 

L 
L 
H 
H 

- L 
- if 
- L 
- H 

264 
14 

48 
.......... 

42 
--... 

10 

.... 

.... 

306 
14 
58 
-

Agricultural 
Situation II 

L- L 
L - I 

H - L 

H- 1 

24 
11 
--
14 

28 
15 

11 
31 

9 
.... 

.... 

74 

8 

30 

69 
26 
11 

149 

Agricultu :al 

Situation III 

L- L 
L - H 

H - L 
H - I 

--

.... 

.......... 

--

--

--

35 

12 

18 

37 

28 

39 

72 

40 

57 

Agricultural 
Situation IV 

L 

L 
H 

H 

- L 

- H 
- L 

- H 

19 
10 
14 

--

10 

26 

10 

--

10 
--

--

--

.--

--

--

29 

10 
50 

10 

All Farms 

L - L 
L - 1H 

H - L 

H - lI 

307 
35 

62 

14 

80 
15 

47 

41 

44 
12 

10 
92 

45 
28 

--

69 

476 
90 

119 

216 

Total 418 183 158 142 901 



-- 

-- -- 

-- 
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TABLE 3.--Number 	 of Sample ()bservations in Each Level of Mechanical-

Chemical Technol ogy According to Agricultural
 

Situation and Fari: T'vp(, Southern Brazil, 1969
 

Mech. -Chem.
 
Farm,Type
TecChno logy 


With in
 
Crop AllSituation 	 Livetock Mixed 

(Number of Farms)
 

Agricultural
 
Situation 1
 

96 306
 
--	 210
L - 1, 

8
6
L -l 

22 58
 --	 36It L 


It- It 	 -- --

Agricul tural 
Situation I1 

69Ii 20 38 

L - H -- 6 20 26 

S- I, --	 4 7 11 

L - L 

-- 149 149
 

Agricultural 
i tu at i oil 11I 

72
L- L 72 .--


40
L - H 20 	 -- 20 
-

H - L 	 ........ 


57
--	 57II- It 


Agri culLurn 1 

Situation IV 

S- I - - -- 29 29 
L-! -- -- 10 10 

It- L --	 -- 50 50 
-- 10 10H- l 

All Farms
 

476
83 	 230 163
L - L 
90


11 - t 20 	 12 58 
119--	 40 79 

-- 216 216 
t - I, 

H - 1 


901
103 	 282 516
Total 
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Tables 4 to 7 present selected characteristics for each of the sub

groups.
 

Data Analysis
 

Capital Composition and Intensity 

A capital compoSMOit o ic r each of the subgroups was calculated by 

programing thu Compute. to find the average per farm investrpent in the 

various forms .f capiLat and then expressing tl.P-: amount as a percent of 

the total farm inve:tment. Capital intensity was u !,uted in a similar 

manner excupt that the amount invested in each form of capital was 

divided by hectares of Land oper-ted. 

The components of capital considered in this analysis are cias:gi

tGre major div i unn: real estaite 'apital, working capital,fied into 

and operating capital. 

Real estate capital is the aggregate of the imputed value of land 

operated and the value of buildings. The value of land is the product 

of the total amount of land operated (hectar owned plus rented in 

minus rented out) and the imputed regional land value per hectare. The 

imputed regional value i A wu J.ted average p:ice of the land sales and 

See the appenpurch,,s which occurred during tie previou5 two years. 


dix for the land values used in each municipic,. [ihe value of buildings
 

represents the ow n ,'"' :;teimate of the current value of his house and
 

other farm buildinn>.
 

are the major components of working
Machinery and livestock owned 

For the purpose of this analysis, mechanized equipment, noncapital. 

trucks were aggregated into one variable calledmechanized equipment, and 


machinery.
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Capita1, Farm TypeTABLE 4.--Capital 	 Investment Acco rd Iing LO Type of 

and i /u , A,:-icuI turi Si tuati )T) 1, 

1-1 .1SO. t ht 11 b( 1, 

1i l-l lype aild :c ri 

tI- i:.]1l, M diuIlTypc of Capi L l 

NT Irii of[7
 
.
 ., ,.' .. 4 4


Av . l o l:i-pc 

:, /F arm 

Real -st. ttk 
L md Ltd C) 10 ,653 6 90.3 1 292 

6i14 5 6, 1+~ 13,73249155 '.3 1 

2,D, 13,7,), 27 , 0
-uht Ut 'l --ihr E' tate 2, 210 

Wo r'l IIk 

3,955Ma- iint ry 	 1,674 2,669 1,744 

3 3 333 2,376 4,013liv(:4t.ock 

9 002 4,120
:lthu,t .i]--Working 4,977 

(Jpc ra i m. 
Fy 	 3(0 286 165 29(0}

,l6hi ,c L.n 

I,\, fl ., 92 9!4 125 4011
" 

1_.5
-)57
Li c ,II.C(, 416 	 10b(ck 


67 257 95 197
Wa 't:1',p,:l.. 

C1. 265 251 71 

nit It.: 11 - -(i)t.ra i n,; 904 I ,459 41, 34 

4 5 36 ,71 , .,
ot. ;I I . i 

farm i.n .;o[c: ClauCS
' 1C ,tvt [,,> fltl:1 ( >1 h1%'(t..io. tCra d per 

Ow .L I(lit I. 1 i:.iL ''I i., ic; becIu hect.'rC(s 0,1 Lr;iLedcxCt,( ed- ir v. . 1e 

On
I u ti 1)l'(- C I I . >I /C (I.illdck6 (IC Lo rtiiOL 0i- thCI Ui k ' L)Ct 	i V I 

I. i Oo. l: Lit ;ic tl lly sed11for ig'i CUi tul,I1 p,,rpose.'. 



Type and Size, Agricultural Situation 
TABLE 5.--Capital Investment According to Type 

of Capital, Farm 
Ii, Southern Brazil, I69 

IFar:;: Type and Size 

Type of Capital LivestcK . .iv:e 

"-37.9 : -5> .0
of Observations IioNurber a

Ave. :a. nerated 

r"r/ Farm 

L9 

] , l• ~ ~~~~2,764 : .,d " ,33 36 , ,5-.2 17.31> ",0. 

3,-Rez Estate I43,96k le,5> 

£ q t) J,... .3 1 _ 0 
7 ,73 0,540L,136 5-40 2,4021 $ 7 , 6c 22 5 7 , 1 3 3 1 q 7 6 0I '. - tck... .0 0 

.03 7,62
,-' , -:-Working 3b 336 3,102 

32 3 547 4 ,737 ,
O ..ti* Epn Expe se 1.0 3362 e,327 13,502 -3,112 

:05
740
.stuck Fpense 
1I 12. 1:19 ____ 1,2251,355 __,____t ,o56.312 .. '_261I::- nrWa( ti9r:e Expense 

' 
Sut.a -- COperating ,___3 '0' , " ; " 


[Totia 1 :qtL ,7
 

T -C::e *>teC.- t::cLi - _,V 
it-h a''ga: he;:-.?:f h:ectare- &,perFte2,:::c 


This e.u hectare-s ,.rTtc LFlC1tLIL r:cCJ]-.oUC e .1odbr -u, c - kc1- ',:::e:: 

1 . - 4 r. - -. r i r , 1 t u a u rto['-,- . 
- . . . 
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TABLE 6.--Capital Investment AccordLng to Type of Capital, Farm Type 

and Size, AricuLutal Situation I1, 
Sou thern Bra,:.i 096 

"T:ype m i 2,e 

- C ropI 

Type of Cap tal I.,rie Vt.ry Ia g - rc V. ry Lir:ge 

'Number of (bt rvat i . 43 'Y 55 

Ave . d(.i ()) ,t (I,"50.' 13u.- 21. 740,.1 

C - r-, rI;I: 

Real I t tc 
Land Op(9I Ited 31 ,50u 22(,963 27,169 20',O71 
B i ! 1 i: 1 2 1 3 3 2 4 6 , 19 7, 91 50) ,, 


'," 35,7660
.,;tttt;1 --f.eal.. " tt 4-+ 3 ' , 19, ")9,b57 

Wo rk 1n . 

Mac hi n.v 2,529 1,60)7 4P),050 ].3 ,007. 

Iiv ttk 211200 147,743 5,497 73,363 

Mi;u)t o t -- Working 23, 72 160,3 5 54 ,5 7, 7 

Ope rati1, 
Machintry Ien.e 264 3,302 11,411 41,136i', 

C(r L I., p.,-C 177 1,9.h 16, 60 35,556 

F u:pe 2,617Li veL ck 1 .e 347 315 2,O07 
Wig, Ii.qo)ne 2"0 3,374 3,676 11, 504 
Ot'h(.I l':pe:c. 1.,54 6L7 .460 ] ( 

u )tL t -i u2, t ng 1,.! i 11 ,90 9L,601 

122 5. ,93
Tota L C p)"i it 4tI 145,4-7. 315 

t' , ' ' r)(- O1 c 

:i zu . i f, ope rited 
Ilh( ave rihllib(, I. 1-( ipe rate(dI rv' i 1 lll 

exccred,'; the iItcri\ illliit This I)(eaiU: hecti re> 


h.ncllde nol-rductive land. ;i/ blreakls we.re It.t.ecmined on the
 

l)asi s of kiand actunat ly ti-;ed for :.ricu ttural. purposes.
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TABLE 7.--Capital Investment According to Type of Capital, Farm Type
 

and Size, Agricultural Situation IV,
 
Southern Brazil, 1969
 

Farm Type and Size
 

Type of Capital 


Number of Observations 


Ave. Ha. Operateda 


Real Estate
 
Land Operated 

Buildings 


Subtotal--Real Estate 


Working
 
Machinery 

Livestock 


Subtotal--Working 


Operating
 
Machinery Expense 

Crop Expense 

Livestock Expense 

Wage Expense 

Other Expense 


Subtotal--Operating 


Total Capital 


Small 


43 


26.6 


17,557 

61384 


25,941 


4,256 

2,400 

6,656 


';95 

404 

122 

338 

449 


1,908 


34,505 


Crop
 

Medium Large
 

46 10
 
51.9 113.0
 

Cr$/Farm
 

35,020 78,960
 
13,000 267600
 
48,020 105,560
 

17,059 31,986
 
4,184 7,139
 
21,243 39,125
 

1,359 3,402
 
813 1,606
 
142 252
 
592 2,533
 
878 1,946
 

3,784 9,739
 

73,047 154,424
 

aThe average number of hectares operated per farm in some cases
 

exceeds the size interval limits. This is because hectares operated
 

includes non-productive land. Size breaks were determined on the
 

basis of land actually used for agricultural purposes.
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This value represents the farmer's estimate of the current value of
 

his motorized and motor relaLwd cquipmunt 	 such as tractors, tractor 

and threshing machines and alldrawn implemenL:, flf-pr ta. i. d combines 

other equi pmuent including hand LoU-, 

the cash cost of such items as fuel,Machinery ,xpensc includes 

tires as well at the expenditure for machinery rental.lubricants, and 


If tihe mnachiriery was used to perform; custom work off the famn, the
 

to reflect the proportion of the

machinery expense was adjusted downward 

expense incurred by the off-farm activities. Crop expcuse includes cash 

posticides.expenditures for fertilizer, 	lime, seed, herbicides, and 

tL cah outlay during the year for theLivestock expense represents 

the livetLc enterprise- such as grains, suppurchase of i npu t s into Ock 

sum of cashplements, medicines, and vaccines. Wage expense is the 

wages and salaries paid to temporary and permanent hired labor during 

the year. All of these expenses are considered to be part of operating 

capita].
 

Capital Investment and Financing 

To tudy cap ital forimation and its financing, special, computer pro

grams were writt en to calculate the yearly investment in numerous forms 

of capital. 'lire se forms of capitala investments were aggregated into 

three major classif cOLions (im1provements in land and bui ldings, mlachin-

The expendituresery purchases and the purchase of additiona l land). 

for each form were sumned across the years(expressed in t9h, cruz, irot;) 


from 1qO0 to 1Q069 for each of the subgroups . The value of the unpaid
 

labor used for inproveuents was imputed by multiplying the number of man 

days by a wage rate of Cr$5.75 per day. 
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This program also associated the source of financing (credit, sav

with each of the capital expenditures
ings, and value of unpaid labor) 


making it poyibLie to prepare >ubtotal s in each of the three major caLe

gories by source of capital.
 

control
Land renting represents an alternative means of gainir , 

larger quantity of rusourcun nrd hu: it was analyzed as a mean5 
over a 

of capital formation. To do so, the : ,tnt At land owned Ainus land 

in far: .'. c,:i culated for
rented out plus land rent (on a per 0i, 

fu.r each of thn- :ubg rotup.s to show
each year between 1960 and 190 


changes in amount of land control ed,
 

_.'__a_____Pattern of (aiLal and rechna geyv 

The equntui l ,spccL W , ,pi i, acqu1sit ions and the adoption of 

the annual expendiLure
new tec.hnoloyv was analyzvd in v, partLs. First, 

on machinery .undequipment wat Au/lated for each of the i-,u,roups. 

usi.ng a technoI-
Secondly, the ainnuall accumuLativc- purenLaye of farmer s 

ube) was caLculdtoad for each of 
ogy practice (.ased on year of initill 

the subgroups.
 

inten-

The three phases of ana I '-ai: a bove (capital compo::,.in and 

,ure 

wvrie directed toward the objective of 

sity, capital investment and of financing, and pmat: tccn of capi

tal and technological change) 


farmers started m.king 
i, gnifi
determining when a patcLicular ,Croupof 


for.: of capital and/or technology and how
 
cant changes Ln particular 

the influence of public policy.
intensive was the change in re:pions . to 




CIHAPTER IV 

CAPITAI, COMPOSITI()N AND INTENSITY 

A major purpose of the analysis is to determine the effect and im

pact of goverhitc it policy on changes in capital and technology at the 

farm level. A starting point in this e.amination is the current capital 

various types of farm:s in
composition and capital use intensity on 

Southern Brazil that are a culmination of decisltons made by individual 

an economic environiment which wasfarmers over :, period of Limsie within 

set the : tagestrongly influenced by public polcicy. This chapter will 

pat tern and sequence of capital and technologicalfor looking at the 

changes that will f(ollow in the other chapters. 

in the analysis, farms are . ubgrouped by agricultural situation, 

farm size, fairm type, and level of technology, making, it possible to 

Len years.isolate differential patter :s of farri growth during the past 

capital used Are: land , bui ildings, machinery, live-The components of 

stock, and operating capital. For the ucasurement of capital- composi

values are expre,,,sed 10th i.n avu rage fariL investment. levels andLion, 

as a percent of total capital investment on Cab:h farm. For capital in

tensity, the level of investment is divided by the number of hectares 

operated (owned plus rented in minus rented out) on each farm and ex

pressed as cruzeiros (CrS) per hectare. 
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The reader is reminded thiat Agricultural Situation I is an area 

where unmechani .'d, traditiodl , : alli farm> are Locate(I in a LountL;in

ous region. ll =echn I'lytn i niA ic,:ultural Situation 1 ha:; beeRn 

accompanied by increased fLarm- i.; while a change in enterpri:e has )eieIi 

associated with the mechanization in Apricultural Situation 111. The 

mechanization in Agricultural. SituaLion IV has not changed farm size or 

enterpri se. 

Cap ta Coirpus i t ion 

This section reports un farm; Level di fferences in capital used by 

examining the relation. hip betwuin capital coipos ition and fLirL type, 

farm size and technology uti 1i intz ai i thin and between arricul Lur;! 

situations for each of Lhe ca iI conpornn in> 1i .. 

In general, the following i:i .aritt ieK and diffferences are apparent: 

(1) Land and buildings are thP tost i~m:(JzrtanL part of tLm [s0, urce base 

for all farms. (2) High machinery investment in characLristic of crop 

farms, larger farms, and farms uLizI.:ing a high level f iechanical 

technology.
 

Machinery InvcLstment Per Farm 

Machinery is generally considar2(d to be a substitute for labor and 

therefore as farm size increase , i.1i; expected that machinery invest

ment would be a larger percent of the capital composition of the farms. 

It is also assumed thaL as the farms change from livestock to crop en

terprises, they would have more machinery because the land would be more 

intensively cultivated, particularLy in comparison to range livestock 

farms. The analysis confirms thes e ass ertions. 
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For example, in the agricultural situations where a broad range of 

farm sizes exists, such is in Agricullural Situation II and to some ex

tent in Agricuktural Situation IV, Lle percentage of capital that is 

as great on the Large farms as on
invested in machinery is almost twicP 

arms (Figure 3). In Agricultural Situation IV, the percent
the snall 

12 to over .0 percent, and in Agriculinvested in machinery goes from 

it rangesmuchanizod crop farms,tural Situation LI, which has highly 

from 17 to 34 percent. 

is that the very iarge farms in
AnotUer interesting observation 

have a smaller percent A their capi
Aricu]1tural Situations Ii and II 

to the large farms. This dif
taI invested in mchinery in compar ison 

ference relates to an increase in u'.portanc of time land variable. The 

land in natural
farms have a much c rema r percenLage of their very large 

pa s.ture and therefuare are uscing" it 1es intensiw lely thus while the ab

value of machinery may increa-'se between large and very large
solute 


farms (Tables 5 and 6), its percentage relative 'to land actually de

creases.
 

seemscomposition for machineryTherefore, the pattern of capital 

to total investenLt in the 
to reach a maximum percentage in relation 


small and very large, for :omewhat

medium to large farm sizes. Both 


part of their capital invested in

different reasons, have a smaller 

the smalL farms because they substitute inexpensive family
machinery; 

labor for costly machinery and as indicated above, the very large farms 

because of land use intensity. 

land underIt is probable that the larger farms may have too much 

it all intensively. Thus, from 
one management unit to adequately farm 
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Investment in Each Agricultural Situation According 


Figure 3.--Percent Composition of Farm Capital 

Farm Si'e, Southern Brazil, !960
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a policy viewpoint, it would be easier to get a greater intensification
 

of agricultural production in Agricultural Situation II than in Agricul

since more forms in the former are concentrated intural Situation Ill 

the medium si,.e. Thus, it may not b. pussible to stimulate capital in

tensification to a maximum degree, wher. large farms predominate. In 

this case mriany farms would continue t, use ou:e land resouc es exten

sively. 

As expected, crop farms within the various atriculturaI situations 

have a greater percent of their total investment in machinery than do 

other types of farm,. In Agricultural Situation I1, the p,:rcent invested 

treater than the livestockin machinery by crop fa rms is thr ee times 

farms, and in Agricultural Situation IlI there is a sevenfold difference 

(Figure 4).
 

In general, the non-crop farms have less than 10 percent of their 

total investment in machinery while the crop farms have between 20 and 

30 percent. This also explains why agricultural situations that have a 

larger constituent of crop farms (Agricultural Situations 1I, ITi, and 

IV) have a higher average percent of total investment in machinery (Fig

ure 5). 

Nor is it surprising to find that farms with high levels of mechan

ical technology have two to fifteen times more investment in machinery 

than farms with low levels of mechanical technology (Figure 6). Machin

ery investment also increases as the Level of chemical technology in

creases, indicating that the two types ,f technologies are complemen

tary. 



Each Agricultural Situation According
 
Figure 4.--Percent Composition of Farm Capital Investment 
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in Each Agricultural Situation,
Figure 5.--Percent Composition of Farm Caoital Investment 

Southern Brazil, 1969 
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1969
Figure 6.--Percent Composition 
of Farm Capital investment 
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Livestock Investment Per Farm 

As farms in each agricultural situation become less oriented toward
 

livestock and more oriented toward crop production, the amount invested 

in .ivestock as a ratio to tLa i.nv -SLr~ent would h Uxpeocted to decline. 

The results of the analysis; support thin contention. 

The agricultural situation.s in which cro p ia rs predominate (Agri

cultural Situations II and IV) have relat ivelyle .s of their total in

vestment in livestock than Agricultural Situation ill where a large num

ber of farms raise cattle on lasture or Agricultural Situation I where 

sizable numbers of hogs are rai ed (Figure 5). 

The relationship between fa rm type and livestock is more pronounced 

in Figure 4 where it is seen that one-thi rd of all capital on live' tck 

farms in Agricultural Situation ill is invested in livestock. This 

livestock investment is about three Limes greater than on crop farms in 

the same situation. This magniLude of difference in 1.ivestock invest

ment between livestock and crop farms is the same in Agricultural Situa

tion II, but the livestock investment of the lives tock farms in this 

situation is only one-third of that of similar farms in Ag ricultural 

Situation IiI. '['his differun in value reflects not oniy' the differ

ence in value per animal_s (,.swinu vs. beef) and the number u; animals per 

farm, but it should be kept in mind that the sample of livestock farms 

in Agricu. Lura. Situation 11 only iicludes eleven farms and may not be 

fully representative of liv esto.k farms in thi ; agricultural situation. 

Livestock investment as a percent of tota jLnve t.uto nt does not vary 

greatly within an agricultural .is tuation in relation to size except in 

Agricultural Situation I1 (Figure 3). Investment in livestock as a 
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percent of total investment declines as the level of technology in

creases within an agricultural situation. it is probable that much of
 

to
this relationship is due to the relationship of technology farm type:
 

the farms with high levels of technology are predominately crop farmw
 

with little livestock (Figure 6).
 

Operating Capital Investment Per Farm
 

Since major components of operating capital are associated with the 

adoption of chemical technology (fertilizer, lime) and mechanical tech

nology (fuel, oil, rubber), it is expected that crop faims would have a
 

larger proportion of their total investment in operating capital.
 

a
Except for Agricultural Si tuation I, the crop farms do have 

investent in operating capital comparedgreater percent of their total 

to the non-crop farms. In Agricultural Situation II, the difference in 

farms is about tenfold, while in Agricultural Situalivestock and crop 


seven (Figure 4). Most of the

tion 1i1 the difference factor is about 


difference is attributed to the crop farms' use of larger quantities of
 

associated with their larger
fertilizer and larger machinery expenses 


ajority of the farms in Agricultural
machinery investment. Since 	a 

we in Figure 5 that it has the largest
Situation II are crop farms, see 

percent invested in operating oapital. 

is noted that investment inExcept in Agricultural .Situation 1.1,it 

as a perceaL_ of total investment has little relationoperating capi tal. 

'The reason for the diff rence in Agricultural Situationto farm size. 

II as we see l.ate r in the analy'sis, is that the larger farms adopted im

them moreproved crop practices and mechanization sooner and have used 
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intensively than the small farms (Figure 3). There is also a wider 

variation in farm sizes in this situation. 

Building Investment Per Farm
 

Since the need for buildings does not increase proportionally with 

farms would have a smaller partfarm size, it is expected that the large 

of their total investment in buildings and s incc many of the la rge farms 

crop farms using high levels of tchnology, it in,Loncivabl.e thatare 

crop farms and farms using high levels of technolo. .inht Als have a 

of their total investment in buildings.smaller percent 


in relation to
The interesting differences in building investment 

farm type is not between crop and non-crop farms (which are abuit the 

same), but between different types of livestock farms. The mixed farms 

I and II with hogs as their prcdominate typein Agricultural Situations 


twice as much of their total investuent in
of livestock have almost 


buildings as do the livestock farms in Agricultural S-ituations II and
 

number of
III which are primarily range livestock farms with a iinimal 

buildings (Figure 4). 

any consistent relationslhip between per-There does not seem to be 

and the level of techmology (Figtotal inves tmcnt in buildingscent of 


in genecral, as farm size increases,
ure 6). Figure 3 indicates that, 

the ratio of building investment to tot t investment doe> decline. 

Land lovestitent. Per Farm 

In the larger per;aperive, the armo,.tt invested in land as a per

starts 
centage of total capital invetnMent is residual because everyone 

of land and then adds machinery, livestock, and buildings.
with a parcel 

http:armo,.tt
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find that in those situations where a
 Thus, it is not surprising to 


large percent of the total investment is tied up in the other forms of
 

land would be smaller. Specifi
capital, that the percent inves ted in 


.arge farms, and farms with high

cally, we would expect that crep fArws , 

invest
levels of mechanical technoulaoy would have less of their total 


mert in land. 

the analysis. Figure 4 shows that 
Indeed, this is what we find in 


have only two-thirds of
 crop farws in Agricultural Situations II and IlI 

It is noted that percentages for 
the amount that livestock farms have. 


for a given agricultural -touation.

mixed and crop tarms arc the >ame 

Capital Intensity 

In this section, the capital variables are expressed on a per hec

to
 
tare basis to study the intensity with which capital has been added 


Breakdowns are made by agricultural situation,
the basic land resource. 

farm size, and farm type. 

Differences in overall capital intensity are clearly related to 

farm size; those agricultural situations with a large number of small 

I and I. ) have the highet total invest
farms (Agricultural Situations 


farm size
 
per hectare while Agricultural Situation III with larger

ment 


Much of the difference
has the lowest investment intensity (Table 6). 


to a large buildin, invesLti:ent for intensive livestock
 can be traced 


farm areas whereas the crop farms and

enter)rises in the two smailler 


range L. farms in Agricul.tural Situations II and lII do not haveivestoclk 


need as many bui1dings and what building investment they do have is
 
or 


Since Agricultural Situation I is
spread over a larger land base. 
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TABLE 8.--Intensity of Capital Investment According to Type of Capital 
and Agricultural Situations, 

Southern Braz/il , 1969 

Situation I Luatilon ituation Situation 

Type of Capital. 1 11 1i IV 

Number of Farms 378 255 169 99 

(Crs/Ha.) 

Operating 80 167 80 132 

Machinery 155 342 148 466 

Livestock 300 107 124 148 

Buildings 639 305 86 504 

TOTAL 1,174 921 438 1,250 

oriented to intensive livestock production on a small land base, it is 

not surprising to find that it has the highest livestock investment per 

hectare. Although Agricultural Situation IIl has a large quantity of 

livestock, extensive cattle production methods spread the value of live

stock over a large number of hectares, resulting in a low livestock in

vestment per hectare.
 

Operating capital and machinery investment per hectare is much
 

higher in Agricul.tural Situation: 1I and IV primarily as a result of the 

government ' policy to encourage mechanization and the use of modern 

crop inputs such as fertilizer and herbicides. In these two situations, 

farm size is large enough to make effective use of ,achinery, but smali 

enough to use the land intensively. Mechanization is alsu taking place 

in Agricultural Situation ill, but started later. Also, many of the 

farms are so large that the manag.ement factor probably limits unechaniza

tion to only part of the farm leaving the rest in range livestock 
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not
production, resulting in a machinery investment per hectare that is 

as high as in the other wheat producing region. The level of machinery 

investment ib low in Agricultural Situation I because of small farm size 

and topography limitations. 

Farm Type 

Although there are no strong differences in capital intensity among 

the farm types in Agricultural Situation I, the cffect of farm type on 

investment per hectare is apparent in Agricultural :;ituations 11. and III 

We see that the crop farms have a greater investment per(Table 9). 


hectare in operating capital and machinery, and less in livestuck in
 

comparison to the other farm:s. Machinery investment per hectare on the
 

crop farms ranges from C r$40b in AgricuLtural Situa tion IV to Cr$150 in
 

Agricul tural Situation I, while on the range livebt nck and mixed farms 

it is Cr$157 to Cr$22. This would suggest that the crop farms have been 

able to make greate r use of government incentives than livestock and 

mixed farms. 

The livestock farms have a larger per hectare investment in live

stock than do the crop farms, but in Agricultural Situation II we note 

that the mixed farms have a higher livestock in c: y ratio than do the 

the face Qt the range livestocklivestock farms. This is expla[ned by 

farms havP th:ir livestock investment spread over a large number of hec

tares while the hog and dairy cattle enterprises on the rmi:zs-d farms are 

much more intensive operations on a smaller land area. 

The li gh building/Land ratio in Agricultural. Situation I is also 

indicative of the intensive hog and dairy operation, with their sizable 



-o Type of Capital, Agricultural Situation,
 TABLE 9.--Intensity of Capital Investment According 


and Far: Type, Southern Brazil, 1969 

Situation
 

3ituation III IV:Si2uation 	 1 i1 tuation IT 

1Mixed Livestock Mixed 'rop Livestock Crop Crop
Type of CapitaL Qrop 

, 9Number :f Fa+r: 7: 17 ii 52i! 	 {2 

12 163 133
23 	 199
09 16
Operating -5 


299 466
75 140 384 22 

Machinery 157 150 


134 2_,07 92 176 63 148
330 	 240Livestock 

504
88 84
411 581 261

Buildings 628 661 


298 609 1,251

1,120 636 951 936


TOTAL 	 1,200 
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building investment carried on a small land base. The reason that the 

mixed farms in Agricultural Situation II have more building investment 

than either the livestock or crop farms is explained by the fact that 

there is ].ittle need for livestock hous ing on range livestock farms, and 

there are not a lot of buildings on the crop farms. In contrast to the 

livestock farms, the mixed farms need buildings for their hog enter

prises but are much smaller than the crop farms and thus have a higher 

building investment per hectare than the other two farm types. 

Farm Size 

It can be concluded from Table 10 that livestock investment per 

hectare varies inversely with size. Two reasons can be cited: in Agri

cultural Situations II and IV most of the larger farms are crop farms 

with little i .':,>tock, and the range livestock farms in Agricultural 

Situation IIl spread their livestock investment over a large number of 

hectares.
 

Several facto- ince the relationship between farm size and 

machinery investme.. per hectare. There is little machinery in Agricul

tural Situation 1, resulting in a machinery investment pcr hectare that 

is comparable to the much larger farms in Agricultural Situation III. 

This is possible because although the farms Ln this situation have a 

much larger :investmcnt in machinery the ir average size is al.so much 

larger, resulting in a machinury/land ratio of the same magnitude as 

in Agricultural Situatioln i. 



TABLE lO.--Intensity of Capital Investment According to Type of Capital, Agricultural Situation, and Farm
 

Size, Southern Brazil, 1969
 

Situation T Situation III Situation IV 

M, IaLi u L ar C - .a Lar"t Very Large Sn.al1 Medium LargeType of Capi taIll s: i 

10 4 - 3- 1Nu mb e r o f F - .7 - - ; 

,r$./'H i.) 

130 13b 130
Operating :4 51 L33 142 21i 7 . 19 

329 b03 421Machinery lfl i1- 475 155 503 293 14S 	 147 


116 174 135 100
Livestock 316 201 232 120 48 50 13% 


Buildings 676 404 706 290 180 91 112 0 616 433 349 

412 1,249 1,307 1,000TOTA. 	 1,237 780 1,566 737 941 605 479 
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Su-mmary 

and the crop farms in Agricultural Situations II,
The large farms 

higher ri.ichinery and operating capital in-
III, and IV generally have 

than the small, i,r.-crop farms who have high per
vestment per hectare 

can see that 
hectare investments in buildings md l.ivc sLock. Thus, we 

all of the agricul.
differences in lew, l of' investment per hecta re in 

farm type.to farm size and
tural situations are closely related 



CHAPTER V
 

CAPITAL FORMATION AND ITS FINANCING
 

The previous chapter on capital composition and intensity focused 

on investment levels in various forms of capital at a point in time. It 

must be kept in mind that certain capital components depreciate faster 

than others and thus are replaced at more frequent intervals. Therefore, 

capital composition at a point in time does not accurately reflect the 

expenditures over time for a particular capital component. 

This chapter focuses on the dynamics by which these level. of capi

tal stocks are attained on farm: n the four agriculturali situations in 

Southern Brazil. Absolute amounts of farm expenditures for each of the 

various types of capital over the previous decade and the bource by 

which they were financed are examined. 

Several coiceptual, problems arise when the inves tment behavior of 

individual farmer's is rel ated to capital formation over time in the ag

ricultural sect-or. Fro,. a po 1icy perspective, we are looking at the 

farmer's ,ocation of investment funds to various forms of capital that 

will allow more intensive use of th existing land base. IIowever, the 

individual farmer considers a broader range of investment alternatives 

including additions to h is land base. 

The non-land capital investments (net of depreciation) are generally 

considered as additions to the capital stock in the agricultural sector. 

81 
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However, land acquisitions (purchases and/or rentals) are merely trans

in the capital
fers between individuals and do not represent increeses 

stock of the agricultural s;ector. On the other hand, land acqui-sition 

represents a logical choice for individual fa rmers who are building up 

their productive capital base and is an alternative use 0f ownced or 

Land base expansion Iay or may not be accompaniedrented capital funds. 

by capita1 investments at the intensive marg in. 

Since this study is concerned with the impact of public policy on 

farm level allocation of resources, land transactions tmst be included 

as a form of investment. Thus, addiitional, land purchases ,and rentals
 

that represent the farmer's con. cIous choice jver alternat ivc no- land 

capital uses such as fertili .cr, machinery, or improvemcnts are included 

in the study. The initial land transaction for each farm is excluded,
 

n addition to increa.se in the land base through l.and rcnti .gand/ 

or purchases, the study al so examines additions to the original land 

base by consideriig investments in land and building improvements, ma

chinery purchases, and new buil dings. 

Credit, savi,.n.s, and unpaid L.abor investment represent the 

investments and land expenditures can bevarious means by wlich capital 

financed. The use of a particular credit source can be strongly influ

enced by public policy, especially credit which is often extended on 

special terms for certain capit al inputs. These policies can also pro

mote profitabe situations for certain types of farms that provide thfem 

with and induce them to make inves tmnts from their cash reserves.
 

Accumulative capital expenditures for purchase. and improvements
 

during the past decade and their sourc2 of financing as well as land
 

http:increa.se


83 

renting are analyzed by examining interregional differences and then 

examining the di fferences betwcer farm sizes and types within a region. 

To facilitate comparisons, group averages are presented on a per hectare 

basis. All values are expre sed in lq69 cruzeiros per hectare operated. 

Compari sons Between Sit.uaLions 

Comparisons of i nvestentI <xpei iure itn var ious forms of capital 

across agr icultural, situation> detmn-f.rttu' sever.il pointLs. Situations 

with the highest level of investnent during the pa,.- decade have been 

those where there are a large number of crop farms, Agricu. ltural Situa

tions II and IV (F]igure 7). Inve-tnments in these situations have been 

about twice as great as in A;riculturail Situations I and III, where a 

mixed agriculLure prudotinaLeu (Table 11). 

Machinery has been the single tuost important investment between 

1960 and 1960 except in SiLtuation 1. In the reg ions where policy has 

induced heavy tiechani zatLion of crop farms (Agricultural. Situations 11, 

III, and IV), one-half t, two,-thirdK of the total inve L:unt duriing this 

period has been in IS~chinery. The exception is Situati5on 1, where over 

one-half of the investment in the last ten years has been made in im

provements. This is. not surp riing since these farms are in an area 

where topography limits mechani zat.ion and land consolidation, and thus 

efforts to increase prud uction a re largely limited to itprovements in 

the existing resource base. 

The purchase of additional land has been the least important fort 

of investment during the past decade except in Agricultural Si. tuation I.I 

where mechanization has been accompanied by land consolidation. Land 

http:sever.il
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Figure 7.--Cap iLa] Ilivcs tr w I Per Hectaru Acco udilig to Type of Capital, 
Soil rc o ) f i I I aia ciin. in Each Ag,> cu I.ii-a 1. S i tu;lt ioN, 

Soi tiL rn Brazi I, 19u9 

Situation I Situation i1 

400 400L . 

300 300 

200 200 

100 100 

A A 

Cr /i1 >itu'i uIoi II Cr$/Ha S tua i 1 V 

4OO 4.00 

300 oo..3.0 

200 200 

100 100 

- 0' . 
A B A 

TYPE OF _A' I Al. SOURCE OF FINANCING 

A = LAND UNPAID LABOR 

B = MACHINERY 
LREDIT 

C =IMPROVEMENTS 

SAVINGS 
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TABLE ll.--Capital Investment by Cruzeiros Per Hectare and Percent According to Source of Financing
 

and Type of Capital in Each Agricultural Situation,
 

Southern Brazil, 1969 

Situation IV
Situation I Situation II Situation III 


Type of Investment and
 
Cr f.,Ia. Percent Cr$/Ha. Percent r $/lcentSource of Financing Cr/ila. 	 'r'/;a. ercent 

Land
 
..--
Unpaid Labor 


4 1.9 4 0.616 4.7 14 2.3Credit 
50 23.4 137 19.655 16.0 109 i5.4Savi :gs 

141 20.271 20.7 123 20.7 54 25.3
Subtotal--Land 


Machint r"
 

i'npa id Labor 	 -- -- -- --

185 26.5
93 253 42.7 73 34.L
rpd 	 Lta 32 


12.6 ]9 31.4
53 15.5 141 23.8 2>avings 
404 57.910-0 46.7Iubtott	I--Machinery 7-- 24.S 394 66.5 


ts

Imreomen 

11 1.6
16 4.7 4 .7 ..
Vn-iaid Labor 

5.6 18 2.6
C redi t 56 16.3 13 2.2 12 

qav ins 115 33.5 59 9.9 48 22.4 123 17t7 

2.0 152 21.9
17 54.5 76 12.S 60 


All Investments
 11
4+.7 4 .7 --
Unpaid Labor 16 	 i-


41.6 ?'27 29.6
104 3M.3 280 47.2 89
Cred it 

479 68.8
 

'23 u5.0 309 52.1 125 <-.4
Savings 


100.0
343 100.0 593 100.0 214 100.0 697

Total 


99
169
37 	 ,-
Nutmber of Farms 

, . .J + .
 

t-q 
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purchases have iccounted for between one-fifth and one-fourth of the
 

total investi t:nt. 

Savings II. ,L..: the most ir:portant source of funds for investment 

during the past ten years, supplying between 50 and 70 percent of all 

funds. This is particularly true for land which has been alniost exclu

sively financed by savings,. Be tw:ei, '0 and 50 percent of the funds for 

in thoseinvestments during the 1960's has coi-,e from cr,.dit sources and 

regions where crop farms predominate (Agricultural Situations Ii, Il, 

and IV) over 75 percent of the credit ha,, been used to purchasc machin

cry.
 

Unpaid labor investment accounts for only about 5 percent of the
 

total financing and, although it is not very important in any of the 

regions, it is more important in Agricultural Situation I where there 

are numerous small farms with underemployed labor. 

Coparisons Within Situations 

Farms in Agricultural Sitiuatir-n I show little difference among the 

four groups in their investment pattern; during the past decade (Figure 

8) and therefore no further anialy,, of this region wil he undertaken. 

In Agricultural Situation II there is a wide variety of farm types and 

sizes (Figure 9). Thus, in this region, a fairly comprehensive compari

son is possible. In Situation II, the focus is on farm type differ

ences and in Situation IV farm .ize is the method of comparison. The 

following analysis will, therefore, focus on Agricultural Situation II, 

with Situations III and IV serving to support and contrast with the re

sults noted in Situation II.
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lnve.s timent Pc r kct.rc Accordi g to Type of Capital,Figure 8.--Capital 
Source of i.nein , m.i ',..: Sizc-°I'ypL, Agricu].tural 

Situiation I, :,.,utlLern Brazil, l')69 
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100j 0 100[j 
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TYPE OF CAPITAL SOURCE OF FINANCING 
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* .**CREDIT 

C = IMPROVEMENTS 

SAVTNCS 



Type of Capital, Source of Financing, and Farm Size-Type, Agricultural Situation II,
 
Figure 9.--Capital Investment Per Hectare According to 


Scuthern Brazil, 1969 
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Agricultural Situation II 

In the past ten years, dramatic changes have occurred in Agricul

tural Situation I1. Many of the cattle ranchers have cither sold or 

rented their land to crop farmers who utilized government nubsidized 

credit to purchase machinery and idopt mvw technolo-y practices in order 

to produce wheat on a larger land ase. Some cattle ranchers have moved 

directly into crop farming. The bulk of the credit has gone to medium, 

large, and very large crop farms which have used Lhe credit ;ainly for 

the purchase of additional machinery. Over 75 percent of the total in

vestment on large farms in Agricultural Situation II in the past ten 

years has been in machinerv (Table 12). On the other hand, livestock, 

mixed, and small crop firms have utilized fewer crueiro. of credit than 

have the other farms in the same region. 

Land purcha-es have been less important, ranging from 13 percent of 

total investment on the small crop farms to 50 percent on the livestock 

farms in Agricultural Situation Il1. The land purchase, have been fi

nanced almost exclusively by savings. This leads us to speculate that 

the high wheat prices have generated large cash flows, particularly for 

the larger crop farms. Instead of using the cash saving: to buy iachin

ery, they probably have used govrnment subsidized credit to buy the 

machinery and have used the extra cash to rent and/or buy additional 

land from the ranchers. The increased land base in turn requires more 

machinery to maintain minimum levels of mechanization. Thus, policies 

for increasing wheat production and encouraging mechanization appear to 

complement each other and lead to greater concentration of control over 

the land variable.
 



TABLE 12.--Capital Investment by Cruzeiros Per Hectare and Percent According to Source of
 

Financing, Type of Capital, and Farm Size-Type. Agricultural
 

Situation II, Southern Brazil, 1969
 

Type of Investment and
 

Source of Financing 


Land
 
Unpaid Labor 

Credit 

Savings 


Subtotal--Land 


Machinery
 

Unpaid Labor 

Credit 

Savings 


Subtotal--Machinery 


Improvements
 
Unpaid Labor 

Credit 


Savings 


Subtotal--Improvements 


All Investments
 
Unpaid Labor 

Credit 

Savings 

Total 


Number of Farms 


Livestock 

Cr$/ a. Percent 

...........
 
0 0.0 


61 49.2 


61 49.2 


............
 
7 5.6 


43 34.7 


50 40.3 


1 .8 

0 0.0 


12 9.7 


13 10.5 


1 .8 
7 5.6 

Y'6 93.6 
124 100.0 

11 


Small Mixed Medium Mixed 

Cr$/Ha. Percent Cr$/Ha. Percent
 

4 4.3 4 1.2
 
11 11.7 66 19.1
 

15 16.0 70 20.3
 

4 4.3 43 12.5
 
0 0.0 96 27.8
 

4 4.3 139 40.3
 

6 6.4 9 2.6
 
48 51.0 20 5.8
 

21 22.2 107 31.0
 

75 30.6 136 39.4
 

6 6.4 9 2.6
 
56 59.6 67 19.4
 

32 34.0 269 78.0
 

4 00.0 345 100.0
 

19 11
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Improvements have been an important investment on the mixed farms 

and the small crop farms in Agricultural Situation It, particularly on 

the small mixed farms where So percent of their investment during the 

past ten years has gone into improvemi.ents. This would indicate that 

those farms that are not in a pos ition to increase farm size through 

land consolidation or to extensively mechanizc, have sought to remain 

competitive by imprcving their exist ing resource base. 

A plausible reason for a lower total inves tmut per hectare on the 

very large crop farms in comparison to the large crop farms is that the 

very large crop farms are so large that the management constraint pre

vents all of the land from being intensively farmed, resulting in a 

lower per hectare investment. 

Agricultural Situation III 

In Agricultural Situation III there is a large difference in the 

average level of investment between the livestock and crop farms (Figure 

10 and Table 13). The large and very large crop farms have invested, 

respectively, twelve and three times more cruzeiros per hectare than 

[ivestock farms of the same size. 

One-half to two-thirds of the investment on the crop farms has gone 

into machinery during the 1960's with a majority of it (83 percent) be

ing financed by credit. In contrast to-the crop farms, the livestock 

farms have made larger investments in land and improvements, with most 

of the funds coming from savings. 
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Type of Capital,Figure ]('.--Capi L. Tnvestment Pcr flectare According to 
Souce of Firm . Vir:: Size-Type, A ricultural 

Situation 1Il, Sotjthern Bra'i 1969 

LARGE CROP VERY LARGE CROP 

Cr$/Ha cr$/HIa 

400 4oo 

300 300 

200 200 -. " . 
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____,-------______ 
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SOURCE OF FINANCING TYPE OF CAPITAL 
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..CREDIT 

C = IMPROVEMENTS 
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TABLE 13.--Capital Investment by Cruzeiros Per Hectare and Percent According to Source of
 
Financing, Type of Capital, and Farm Size-Type, Agricultural
 

Situation III, Southern Brazil, 1969
 

Very Large Very Large
 
Large Livestock Livestock Large Crop Crop
 

Type of Investment and
 
Source of Fina.icing Cr$/Ha. Percent Cr$/Ha. Percent Cr$/Ha. Percent Cr$/Ha. Percent
 

Land
 

Unpaid Labor ................
 
Credit 1 1.9 3 2.2 16 2.5 8 1.7
 
Savings 20 37.0 51 37.5 11 1.7 77 16.2
 

Subtotal--Land 21 38.9 54 39.7 27 4.2 85 17.9
 

Machinery
 

Unpaid Labor ................ 
Credit . 2 3.7 17 12.5 349 53.5 222 46.8 
Savings 0 0.0 16 11.8 70 10.7 67 14.2 

Subtotal--Machinery 2 3.7 33 24.3 419 64.2 289 0I.0
 

Improvements
 
Unpaid Labor 1 1.9 1 .7 4 .6 1 .2
 
Credit 4 7.4 9 6.6 122 18.7 13 2.7
 
Savings 26 48.1 39 28.7 80 12.3 86 18.1
 

Subtotal--Improvements 31 57.4 49 36.0 206 31.6 100 21.1
 

All Investments
 
Unpaid Labor 1 1.8 1 .8 4 .6 1 .2
 
Credit 7 13.0 29 21.3 487 74.7 243 51.3
 
Savings 46 85.2 106 77.9 161 24.7 230 48.5
 
Total 54 100.0 136 100.0 652 100.0 474 100.0
 

Number of Farms 43 49 22 55
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Agricultural Situation IV
 

The importance of machinery as a form of investment and credit as a
 

source of financing is evident in this situation (1.[gure ii). The
 

machinery investment ranges from 40 percent of the total investment on
 

the small crop farms to 80 percent on the large crop farms (Table 14). 

On the small, medium, and large crop farms, 40, 36, and 60 percent of the 

machinery investment has been financed by credit, respectively. This 

would suggest that the large farms have had better access to the subsi

dized credit or have been in a better ponition to take aidvantage of it
 

than have the small and medium crop farms in Agricultural aituation IV. 

Relative investment in land decreases as farm si:'e increases with 

the large farms making only one-fourth the investment (7 percent) in land 

that the small farms have made (3l percent) during the past Len years. 

Regardless of the farm size or level of investt:.ent, land purchases have 

almost exclusively been financed by savings. 

Although the composition of the investments has n.aried durit.g the 

past decade by farm size 'a Agcultural Situation IV, the total invest

ment during that time on all throo sizes if farms has been about the s 

same, Cr$700 per hectare (Table 14).
 

Land Renting
 

Just as the farmer can borrow the money to purchase machinery, or 

borrow the machinery through leases, the farmer can also borrow land by 

renting it and thus increase his land base. This alternative has been
 

used quite extensively in Southern Brazil to gain operational control of
 

a large land area. Therefore, land renting will be discussed as a sup

plement to traditional capital formation.
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to Type of Capital,Figure ll.--Capital Investment Pcr Hectare According 
Source of Financing, and Farm Size-Type, Agricultural 

Situation TV, Southern Brazil, 1969
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TABLE 14.--Capital Investment by Cruzeircs Per Hectare and Percent According to Source of
 

Financing, Type of Capital, and Farm Size-Type, Agricultural
 
Situation IV, Southern Brazil, 1969
 

Small Crop Medium Crop Large Crop
 

Type of Investment and
 
Source of Financing Cr$/Ha. Percent Cr$/Ha. Percent Cr$/Ha. Percent
 

Land
 
Unpaid Labor ............
 

.3 6 .8 1 .1
Credit 2 


Savings 207 30.9 147 20.7 58 8.2
 
8.3
Subtotal--Land 209 31.2 153 21.5 59 


Machinery
 
Unpaid Labor ............
 

Credit 114 17.0 135 19.0 351 49.6
 

Savings 172 25.7 239 33.7 223 31.5
 

Subtotal--Machinery 286 42.7 37L 52.7 574 81.1
 

Improvements
 
Unpaid Labor 15 2.2 11 1.5 7 1.0
 

5.8 22 3.1 13 1.1
39
Credit 

Savings 121 18.1 150 21.1 54 7.6
 

Subtotal--Litorovements 175 26.1 183 25.7 74 10.4
 

All Investments
 
Unpaid Labor 15 2.2 11 1.5 7 1.0
 

21.0 365 51.6
Credit 155 23.2 13 

74. 33 47.4
Savings 500 74.6 536 


100.0 710 100.0 707 100.0
Total 670 


Number of Farms 43 46 10
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The following is an analysis of the changes in the amount of land
 

controlled (owned plus rented in minus rented out) over the ten-year
 

period 1960-196q.
 

Comparisons Between Situations
 

There has been very littl, change in the quantity of land owned or 

rented during the past nine years in AgricuLtural Situations I and IV 

(Figure 12). In centrast, there have been subsLntial changes in land 

tenure in Agricultural Situationn , and I. In addition to land pur

chases, the farmers have substantially increased their land resource by
 

renting (Table 15).
 

Comparisons Within Situations
 

Agricultural Situation II
 

Farm type and size are important indicators of the direction of 

land cont ol changes in this agricultural situation during the decade of 

the 60.s. For example, large and very large crop farms have gained con

troL over a subs tantially Larger land rcsource base both through land 

purchases and land rentals during the period of analysis (Figure 13). 

The increased incidence of renting out of land among the naull mixed, 

small crop, and range livestock farmis would suggest that this is one 

means by which control of the land resource has migrated from the small 

to larger crop farms and from livestock to crop farms in Situation 

(Table 16). 

The other avenue o1 increasing the land base is by purchases. It
 

might be expected that the larger farms have acquired their land from
 

the small farms, but the small farmers who were interviewed have not
 

II 
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Figure 12.--Index of Land Owned and Operated, Four Agricultural 
Situations, ,:;outhern Brazil, 1960-69" 

Situation I Situation 1I 
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TABLE 15. Comparison of Annual Tenure Distribution by Agricultural Situation, Southern Brazil,
 

1960-69
 

Net Change
 

Yeac 1960-69
 

Situation 196 1961 1962 ib4t!')3 1965 19ob 1967 1968 1969 Ha. Percent 

(Hectare, Per Far:) 

Situation I
 

Land Owned 21.4 21.7 22.3 23.o . _4.- 2L.2 24.1 23.9 24.1 2.7 12.7
 

Land Renteda -1 -. 1 0.0 6. .0 -. -. 2_ -. 3 -. 2 -. 2 -. 1 -. 5
 
Land Operated 21.3 21.6 22.3 23.0 -3., 2-.i 24.0 23.8 23.7 23.9 2.6 12.2
 

Situation II 
Land Owned 3.9 75.2 76.1 78.3 t'7. . c7. I 103.0 33.5100.4 2q.l 

Land Renteda 13.0 9 .6 13.9 c.2 II 1.3 1.0 23.3 3). 31.9 12.9 21.7
 

Land Operated -6.9 4.7 -0.7 7.5 7,.2 - (3. 112.8 1I1.L 130.8 134.9 -8.0 55.2
 

Situation III 

Land Owned 3 . 2 392.2 405.- 425.2 565.2 -. 76.9 487.8 503.-+ 520.7 %35.5 147.3 33.7 
a
Land Rented 48.9 49.2 42.3 40.9 34.0 36.6 29.2 13.i I i-.') 8,6. 8 37.9 8.7 

Land Operated 437.1 441.4 448.1 466.1 499.2 513.5 517.0 5b.5 ;)3. 622.3 15.2 42.4 

Situation IV 

Land Owned 43.6 43.5 43.7 44.2 -4.4 44.8 46.1 ,.3 46.6 46.6 3.0 6.8 

Land Renteda .4 . .6 .8 .6 .b .6 .4 .7 .5 .1 .2 

Land Operated 4'.0 44.2 44.3 45.0 45.2 45.4 44.7 46.7 7.3 47.1 3.1 7.0 

aNet land rened = hectares rented in minus hectares rented out. 

0 
0 



Figure 13.--Index of Land Owned and Operated by Farm Size and Type, Agricultural Situation II, Southern Brazil, 1960-69
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TABLE 16. Comparison of Annual Tenure Distribution by Farm Size and Type, Agricultural Situation II,
 
Southern Brazil, 1960-69
 

Net Change 

Year 1960-69 

Farm Size 
and Type 101 1K)u3 19u2 11465 1966 1967 196: 1969 Ha. Percent5>ou 196i 

(Hectares Per 1 )r : ) 
Small Mixed 

Land Owned 33. 33." 34.0 33.4 30.9 30.6 ,.6b 30.6 24.8 23.9 -q.9 -36.8 

Land Rented a -(.(I --u . -6. ( -f.9 -6.1 -4.> -5.2 -6.5 -p.9 -5.3 1.6 5.9
206 0.1Land Operated 22> 26.5 24. 25.7 25.4 24.1 18.9 -.6 -8.3 -30.9 

ma ll Crop 
,Land O n"c .3 1.3 i..5 1 .- 22.5 7.2 2.5 28.3 2-.0 2,7.9 '?.6 45.7 

aLand Rcnt 2.7 2.3 2.1 27.7 7 2.5 -1.6 -2.7 -2.6 -10.6 -13.3 -63.3 

Land Ope rated 21.0 2-.I 20.0 21.5 p5.2 30.0 26.9 25.6 25.1 17. -3.3 -17.6 

Medium Mixed 
Land Own ed 37.3 37.4 37. 3. 41.1 41.0 44.2 42.9 4Q.4 41.9 4.6 12.3 

Land Renteda 0.0 -1.1 -1.7 -I.S -2.0 1.2 .6 1.1 -.6 -2.2 -2.2 -5.9 

Land Opernted 37.3 36.3 36.0 37.0 39.1 42.. 44.8 44.0 42.6 39.7 2.4 6.4 

Medium Crop 

Land Owned 27.7 29.2 31.3 31.2 31.7 33.3 33.9 33.6 33.9 33.4 5.7 20.1 

Land Ren5 4.3 3.8 .6 4.5 3.8 13.4LandtdRe .7 7. 3'4 .. ...u.. 3 .9.5 3 5 

Land Operated 2s.4 30.' 33.2 32.9 34.2 35.t: 3.2 37.4 36.5 37.9 9.5 33.5 

aNet land rented = hectares rented in m:inus, hectares r Lnted out. 

C)t-. 
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time. This would encourmade significant sales of property during this 


age speculation that many incremental purchases by larger farms represent
 

the liquidation of complete smr'all farm units. If this is the case, then
 

the policies have not only put the >nsail farm at a comparative disadvan

tage with regard to credit and machinery investment, but have also put a
 

the survival of small farm agriculture itself.severe stress on 


Agricultural Situation III 

The most noticeable tenure change in this agricultural situation 

during 1960-1069 was the increase in land controlled by large crop farms. 

Between 1961 and 1962 the amount o, land they owned increased 50 percent, 

but stabilized at that level (Figure 14). Since then, the amount ,f
 

land rented in has steadily inu.rea ed, reacthin, a peak in 196h (Table
 

17). On the very large crop farms, the increase in both land owned and 

land rented hab been le4s and more gradual.
 

The very large livestock farms have increased their size about 25
 

percent during the pa t ten years through land purchases. On the other 

hand, the large liveStock farms have had a stable ownership base, but On 

the average have rented 30 percent of their land out, probably to large
 

and very large crop farms. lhur , even in an agricultural situation 

is not a constraint, policies have facilitated even greater
where land 


concentration of land control by crop farmers.
 

Sunmia ry 

There have been substantial differences in the manner in which
 

farms of specific sizes and types have participated in the capital
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Figure 	 14.--Index of Land O,.iand Operated by Far::: )izc and Type 
Agricultural Si LuaLinL 111, SuuLhrn Bcazi t, L960-69 
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TABLE 17.--Comparison of Annual Tenure Distribution by Farm Size and Type, Agricultural Situation III,
 

Southern Brazil, 1960-69
 

Net Change
 

Year 	 1960-69
 

Farm Size
 

and Type 1960 1961 1962 1963 196 4 1905 1966 1967 1968 1969 Ha. Percent
 

(Hectares Per Farm)
 

Large Crop
 
Land Owned 38.7 41.0 65.3 b5.3 66.5 66.5 66.6 65.8 65.5 65.5 26.8 40.3
 

Land Renteda 27.9 43.6 39.4 33.3 33.3 34.2 38.3 49.9 63.0 55.5 27.6 41.4
 
Land Operated 66.6 84.6 104.7 98.6 99.8 10(3.7 104.9 110.7 128.5 121.0 54.4 81./ 

Very Large Crop
 

Land Owned 331.2 340.8 34(*1, 374.2 390.6 395.6 419.9 447.9 476.3 512.5 181.3 39.8
 
a
Land Rented 124.1 108.0 97.2 130.0 110.5 101.1 	 105.3 127.7 229.0 233.6 109.5 24.1
 

j25.2 575.6 705.3 746.1 290.8 63.9
Land Operated 455.3 448.8 446.7 504.2 501.1 496.7 


Large Livestock
 
11.3
Land Owned 176.3 176.3 186.4 186.0 187.2 189.6 188.6 191.6 192.5 189.5 13.2 


Land Renteda -59.9 -61.3 -58.2 -57.7 -59.1 -61.2 -69.6 -29.4 -34.0 -52.7 7.2 6.2
 

Land Operated 116.4 115.0 128.2 128.3 128.1 128.4 119.0 162.2 158.5 136.8 20.4 17.5
 

Very Large
 

Livestock
 
Land Owned S09.2 S12.9 S31.1 671.5 981.0 1015.1 1028.4 1031.7 1060.0 1075.1 265.9 29.6
 

a 45.8 64.2 41.0 54.7 80.6 75.7 -12.9 -1.4
Land R2nted 38.6 99.6 S7.1 50.6 


Land Operated 897.8 912.5 91S.2 922.1 1026.8 1079.3 1060.4 1086.4 1140.6 1150.8 253.0 28.2
 

aNet land rented = hectares rented in minus hectares rented 	out.
 

C, 
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to be substantial
growth process. Actually in some cases there appears 


resource transfer (land) between farms.
 

The record of investments in farm level capital follows closely the
 

intent of the agricultural policies. Machinery, for example, is the
 

major type of capital formed during the past ten years, with the large
 

farms investing more cruzeiros per hectare in machinery during this
 

period of time than have the smaller farms. A gteater percent of the
 

machinery investment on large farms has been financed by credit than on 

tne smaller farms. 

Several reasons may explain this. First, many of the small farms 

may be too small to profitably mechanize, but since the credit in input 

can not use it for other inputs. Second, the larger farmsspecific they 

have a larger collateral base against which to borrow for the large 

Third, aithouAh the governmentloans needed for an expensive input. 


to individual farms and gave special
established maximum loan levels 


farmer groups, banks would naturalincentive to spread credit among :li 

ly prefer to make large loans whenever pussible because of lower service 

This may explain the greater use of credit and machinery by the
 
costs. 


larger farms.
 

land base may also be related to these policies.
Changes in the 


to plant more wheat
For example, mechanization allowed the larger farms 


the present land base and/or plant wheat on additional hectares obon 


tained by renting or purchasing. The resulting increase in wheat pro

increased the

duction coupled with the high support price would have 


the smaller

cash flow of the large farms substantially more than that of 


large farms would have been
 farms. Out of this increased cash flow, the 
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able to save funds to be used to rent or purchase land (perhaps small
 

parcels of the farms who could not individually afford to mechanize).
 

The large farms could in turn use this expanded land base as leverage to
 

buy machinery.
 

Thus, the early adoption of machinery by the large farms would
 

allow them to bid up the price of land and therefore block entry by the
 

smaller farmers.
 



CHAPTER VI
 

PATTERN OF CAPITAL INVESTMENT
 

AND TECHNOLOGICAL CHANGE 

The final phase of the investigation is the examination of the pat

tern of investments and adoption of technolounical practices. The pur

pose of this chapter is to determine if specific groups of farmers are 

early adopters and if certain technological practices are more readily 

accepted than others. 

Two measures are used to study the sequential aspects of capital 

formation and technological change during the past decade. First, since 

machinery was the major form of capital investment for most farms and 

subsidized credit was a principal source of financing, annual invest

ments in machinery per hectare operated are calculated for each agricul

tural situation and subgroup. The annual value of the investments is 

expressed in 1969 cruzeiros per hectare operated to permit comparison 

across size classifications. To remove extreme variation, a hree year 

moving average was used. Annual expunditure levels for machinery acqui

sition allows a comparison butween fanner groups on both relative inten

sity and sequential distribution of expenditores over the ten-year
 

period.
 

Second, to study the adoption of new technology (other than mechan

ical), the annual accumulative percent of farms using each of several
 

improved crop practices is calculated for each agricultural situation
 

109
 



110 

Selected crop practices include fertilizer, improved
and subgroup. 


seed, insecticide, soil analysis, and herbicides.
 

Patterns of Machinery Investment
 

In the crop farm areas, there was a sharp increase in level of new
 

investment until 1963 which was followed by a decline (Figure 15) A
 

Both the
second surge of investment occurred later in the decade. level
 

and degree of change are greater in Agricultural Situations II and IV
 

In Agricultural Situawhere mechanization has been more pronounced. 


tions I and III investment levels have been low and relatively stable.
 

Since machinery investments are not an important activity in Agricul

tural Situation I, this area is not included in the size and type of
 

farming analysis that follows.
 

Since Agricultural Situation II has great diversity in both size
 

area is used to illustrate the size and enterprise
and enterprise, the 


differences noted while the observations in Agricultural Situaticns III
 

support and contrast the results in the transition reand IV serve to 


gions.
 

apparent when comparisons are
Three significant differences are 


made by size and enterprise (Figure 16). First, crop farms have made
 

Secondly,
substantially more investment than have livestock farms. 


within crop farms, the large crop farms are investing much more inten

sively than the other size groups. Finally, among crop farms there is
 

a definite sequence in the intensity peaks of investment by farm size.
 

The very large farms, for example, reached a peak of investment inten

sity in the 1962-63 period. Smaller size groups reached peaks at
 



Figure 15.--Comnparison of Annual Machinery and Improvement 

Investment Per 11ectare for Each Agricultural 
Situation, southern Brazil, 1960-69 
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Figure 16.--Annual Machinery Investment Per Hectare by Farm Size and Type, Agricultural Situation II, Southern Brazil, 1961-68
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successively later dates; the large crop farms in 1964, the medium crop 

farms in 1965, and the small crop farms in 1967-t8. However, by this 

time (1967-65') the large and very large crop farms were already begin

ning a second peak of machiihery inve tUrent activity. 

In Ag ricuLural. S'.itu ation I l., cru, farms invested much more heav

ily in machj litry thllan hav' Ii '(-tLock fa rm>; avid large crop farms are 

again invest-in, t VU]yo in again occur ini.:.ruintens ieak,' invc-.tment 

1963 and 196e- (Fi2t re 17). 

In Agricultural Situation IV where farm size diffe-rences are not as 

pronounced, the larg(e crop fairis invested at greater per iit.e arc levels; 

howev-r, no apparciLt size Lrend in terms of timing of peak investments 

is noted (Figure 18). An early peak occurs in each farm size about l063 

with a later peak in 1968. 

These results lead to several conclusions concerning the impact of 

policy on the timing and intensity of capital investments. 

The greater ttvel of inves tment on crop farms, particularly large 

crop farms, is consistent with the thrust of policy (wheat incentives 

and special credit for mechaniz'itii n) and the resource situation on 

large farms that allows a more rational use of mechanic 1 Lechnology. 

On the other hand, the sequencinc, of investment that appear> to favor 

larger farms, when combIned with previous findings (Chapter V) on tile 

dynamics of land control and acquis tion, both provide a plausible ex

planation and are cause for concern about distributive equity in agri

cultural growth.
 

First, a possible explanation for the observed size sequence is
 

that larger farms not only possess the production resource base that
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Figure 17.--Annual Machinery Investment Per Hectare by Farm
 
Size and Type, Agricultural Situation III,
 

Southern Brazil, 1961-68
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Figure 18.--Annual Machineiry Investment Per Hectare by Farm
 
Size and Type, Agricultural Situation TV,
 

SouLhern Brazil, 1961-68 

Small Crop Medium Crop
 
Cr$/HA Cr$/IIA 

100 100 
90 9O 

80 - 8O 
70 - 70 

60 6 
50 50
 
40 40
 

30 30 

20 20 
10 10 

00 I I
 

1961 62 63 64 65 66 67 b8 1961 62 63 64 65 66 67 68
 

Large Crop
 
Cr$/HA
 

100
 
90 

8o 

70 

60 
50
 

40 

30
 

20
 

10 
0 D26 I I 

1961 62 63 64 65 66 67 68 



116 

most easily accomnodates mechanization, but alo are in a knowledge and 

risk bearing environment that will allow earlier awareness and accept

ance of attractive incentives. A[no, larger farmers are more likely to 

be part of the local institutional s tructure and thus receive earlier 

and more favorabide consideration by banks and others involved in admin

istering k4overn::oLet programs. This would b, especially true where 

limi ted amount .- credi t avai able.ALcOlC ssional are , 

Two explanatins are plausible for the second .urge of investment 

activity for nw,.ilnery acquisition noted in the 1967-6o; period. First, 

renewed eQha.is was given to the special credit program (t:re funds and 

more attractive tarm-) A mo re -in nificant possibility, however, is 

apparent when one considers the patt.ern of land expansion experienced 

by the large and very large farms , especially during the latter part of 

the decade. One could hypothesize that the earlier inves tment peaks 

(1963-64) represented an initial response to favorable government poli

cies and that subs equent years of high prices led to the observed pres

sure on land control, which by the end of the decade had increased aver

age size of farms in the large and very large groups by KreaLer than 

50 percent. This would naturaLly have neacssitated a scond investment 

effort to adequately mechaniz:e the new land area controlled by thc 

larger farms. Thud, the rein forcing effort of favorable product prices 

and financing of inputs has resulted in considerable concentration of 

productive resource and continued dominate participation in special 

government incentives by the large crop farms. The unfavorable income 

and resource distribution implications are clear.
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Improved Crop Practices
 

Government credit has not been limited to the encouragement of
 

mechanization hut has also been directed toward stimulating the use of 

other modern technological inputL.unh as improved seed, fertili zer, and 

IV the amount of operating capiplant protection chemicals. In (hapter 

tal was used as a proxy value for this forh of technology but represented 

use at one point in timne (1969). Time v-eriue. data for other years on 

operating expenses are nut availablc. Information was obtained, however, 

on the year in which each farmur initiated the use ot each specific 

The method used to ::,a-,ure change in use of crp technology,practice. 

then, is the accumulating percent of farms using a crop pract ice in each 

of the years 1.960()-69. This measure indicates the magnitude but not the 

intensity of use.
 

of modern technologyThe following section will show that the usei 

and with machineryhas increased over the past decade, as was true the 

and land control. patterns discusscd earlier, the Larger farms have 

adopted the modern technology first and at a faster rate than smaller 

farms in the same and other regions. 

Comparisons Between Situations 

the useThere has been substantial growth during the past decade in 

in areas crop predomiof new crop practices, especially the where farms 


Agricultural
nate; Agricultural Situations 11 and I.V (Figure I). In 

Situation II, the use of most crop practice has grown at about the same 

the farms in 1960 to 90 percent in 1969).rate (from about 30 percent of 

It would appear that sufficient price certainty and financial resources 
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Figure 19.--Percentage of Farms Using Specified Crop Technology
 
Practices for Each Agricultural Situation and Year
 

of Initial Use, Southern Brazil, 1960-69
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Figure 20.--Percentage of Crop Farms Using Fertilizer by Farm Size
 
and Year of Initial Use for Each Agricultural
 

Situation, ,outhern Brazil, 1960-69 
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Figure 21.--Percentage of Crop Farms Using Improved Seed by Farm
 

Size and Year of Initial Use for Each Agricultural
 

Situation, Southern Brazil, 1960-69 
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Figure 22.--Percentage of Crop Farms Analyzing Soil by Farm Size
 
and Year of Initial Use for Each Agricultural
 

Situation, Southern Brazil, 1960-69
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Figure 23.--Percentage of Crop Farms Using Insecticides by Farm
 

Size and Year of Initial Use for Each Agricultural
 
Situation, Southern Brazil, 1960-69
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Figure 24.--Percentage of Crop Farms Using Herbicides by Farm
 
Size and Year of Initial Use for Each Agricultural
 

Situation, Southern Brazil, 1960-69
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begin use at an earlier date and to reach maximum levels sooner, For
 

example, in Agricultural Situation II, 50 percent of the very large
 

farms were using fertilizer in 1960 (Figure 20). By 1967, 100 percent
 

were users. Large farms reached 100 percent use by 1969, while by this
 

time medium and small farms were at 90 and 80 percent, respectively.
 

Similar size patterns, though at different use levels, are apparent in
 

other agricultural situations and crop practices.
 

Surmlary 

The data and analysis presented in this chapter supports the fol

lowing conclusions: (1) Yearly investment in machinery during the past
 

ten years has been low in Agricultural Situation I and on non-crop farms 

in the other regions. (2) The large farms in Agricultural Situation II 

reached a peak level of machinery investment in 1963 and each succes

sively smaller farm size reached a peak in subsequent years. (3) In
 

farms reached a peak about the same
Agricultural Situation III, all the 


time, although the large farms reached a higher level.
 

Agricultural Situations II and IV have the highest percentage of
 

farms using modern technological crop practices. in these regions we
 

find that the larger farms reached a comparable level of utilization
 

one to two years ahead of the next smaller size of farm.
 



CHAPTER VII
 

SUMMARY AND CONCLUSIONS
 

The objective of this study has been to describe historical changes
 

in the farm level capital tock and the use of modern technological
 

practices on various farm situations in Southern Brazil, including the
 

impact of government policy. In particular, we have looked at the
 

capital composition and intensity that is the result nf investments
 

made during the past ten years, the nature and financing of these in

vestments, and the patterns in which these investments and modern tech

nological practices were adopted.
 

The 901 farms in the sample were divided into subgroups by farm
 

type (livestock, mixed, and crop) and by farm size (small, 0-19.9 ha.;
 

medium, 20.0-49.9 ha.; large, 50.0-199.9 ha.; and very large, 200+ ha.)
 

within each of the four major agricultural situatioiis studied.
 

Capital composition was studied by comparing the amourt invested in
 

various forms of capital (land, buildings, livestock, machinery, and
 

operating expenses) with the total capital investment per farm. Capital
 

intensity was determined by dividing the amount invested in each of the 

capital items by the number of hectares operated to give a measure of 

capital stock independent of size.
 

To investigate the nature of investments and the source of financ

ing, the various types of investments were aggregated into three major
 

categories (land purchases, machinery purchases, and improvements), and
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the amount invested in each category during the past ten years was ex

pressed on a per hectare bas" . In addition, it was determined whether 

the sou -ce of financing for the investment came from savings, credit, or 

unpaid labor. The pattern of changey in the capital stock and the adop

tion of technology was investigated by computing the annual investment 

in machinery during the past decade and determining the number of farm

ers that were using various technological practices during each year of 

the decade.
 

The results indicate that large farms and crop farms, particularly 

in Agricultural Situations 11 and IV have a larger percent of their 

total investment in machinery and operating expenses than do the zmaller 

and non-crop farms. This is also true on a per hectare basis. 

This same pattern is evident in the investment expenditures over 

time in which a majority of the investment value during the pann decade 

has gone into machinery, with most of the machinery invcstment being 

made by the large and crop farms using credit. Land purchases have been 

less important and financed mainly by savings. The larger farms have 

also gained control over a larger resource base by bidding away land 

control from the small farms by both renting and purchasing additional 

land.
 

The large and crop farms not only had a higher level of machinery 

investment but they also started sooner than the smaller farms of the 

same type. In addition, the larger farms also led the way in adopting 

new technology. 

Within the larger farm sizes, however, intensity of capital invest

ment declines as farm size increases. That is, the most intensive
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capitalization occurs on farms in the 50.0 to 200.0 hectare range, while
 

farms larger than this invest less capital per hectare of land. It is
 

probable that the very large farms may have too much land under one man

agement unit to adequately farm all of it intensively. From a policy
 

standpoint, it would probably be easier to get a greater intensification
 

of agricultural production in area-, of moderate farm size. Thus, it may 

not be possible to stimulate capital intensification to a maximum degree 

where very large farms predominate. In this later case, many farms 

would continue to use some land resources extensively.
 

Impact of Public Policy
 

The descrip' on of farm level capital and technological changes has
 

not explicitly incorporated a public policy component. However, there
 

is an apparent linkage between farm level capital investment patterns
 

and the nature of public policies during this time period. This section
 

interprets the farm level investment patterns in light of the policies
 

used in Southern Brazil during the 1960's to stimulate agricultural pro

duction.
 

Brazilian policies to increase agricultural production have been
 

oriented toward subsidization of capital intensive modern technological
 

inputs and price supports. In particular, the Brazilian government has
 

provided credit, often at negative real rates of interest, for machinery
 

and fertilizers and supported the price of wheat at twice the world
 

price.
 

These policies have substantially altered the economic environment
 

faced by farmers in Southern Brazil by encouraging mechanization and the
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adoption of new technology which in turn has had secondary effects on 

the system. In Agricultural Situation II the large farms have rented 

and/or purchased additional land while small farms have experienced a 

decrease in land control. In Agricultural Situation Iii the chan;es in 

land tenure have been associated with chanqes in enterprises with the 

large cattle farms either selling or renting their land out while the 

crop farms who have planted wheat have incruaed farm size through pur

chase and renting. All of these factors have influenced changes in the 

capital stock at the farm level in Southern Brazil. 

It would appear that a majority of the subsidized credit: provided 

by the government during the past ten years has been absorbed by the, 

large crop farms to purchase machinery in order to grow more wheat which 

at supported prices generated a larger cash flow for the larger farms 

which could be used to purchase more machinery and land. 

Timing appears to have been critical in this process, as larger 

farms moved iQP mechanized wheat production first. High levels of 

financing for both machinery acquisition and operating expenses undoubt

edly left the considerable personal resources generated fro the high 

wheat price supports available as savings for additional investment. 

With machinery acquisition and operating funds covered by credit, these
 

savings were naturally available for further expansion at the extensive 

margin. The resulting land purchase and renting pressure placed a high
 

opportunity cost on owning and operating land. It is apparent that
 

small and non-crop farms found it more profitable to sell or rent part
 

of their land resources than to continue farming them. The continued
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demand for special government credit by farmers expanding their resource
 

base restricted participation by a broader spectrum of farmers.
 

One could also hypothesize, at least on the credit side, that sup

ply allocation in the face of this heavy demand was also a factor in
 

limiting the degree of participation in special programs. That is, if
 

large farmer demand for credit was sufficient to exhaust supplies, it
 

would be natural for the banks to prefer lending the bulk of their funds
 

in larger, less risky loans. Also, with larger loans the cost of serv

icing is less.
 

Future Research
 

The question remains, however, as to whether these policies have
 

also resulted in serious misallocation of resources. It is clear that
 

normal market mechanisms have been altered, especially with credit. The
 

degree to which access has been limited to particular individuals and
 

farm situations would suggest that misallocation of resources would have
 

resulted. Several additional research studies are suggested by this
 

possibility. First, productivity studies that focus on the difference
 

between farm types and sizes would suggest whether resources have flowed
 

toward their most productive use. Also, studies of economics of farm
 

size or economies of scale would indicate whether ther are economic jus

tifications for the rapid increase in farm size or whether this is mere

ly the result of favorable policies that have tilted in the direction of
 

farm size expansion. Finally, if it appears that policies have resulted
 

in serious misallocation of production resources, then a study of the
 

allocation procedure for these policies should be undertaken. That is,
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if the design of policies did not envision the changes noted in resource
 

ownership and use, then either the design itself or the implementation
 

of the policy was faulty.
 



APPENDIX A
 

COMMODITY PRICES, LAND VALUES,
 

AND LABOR WAGE RATES
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COMMODITY PRICES
 

Agricultural Situations I, 1i, and IV 

Item Price (Cr$) 

Livestock: 
Bulls 250 

Cows 225 

Fat steers and claughter cows 215 

Yearlings (steers and heifers) 170 

Calves 45 

Boars 80 

Sows 85 

Fat Hogs 95 

Weaned pigs (not fattened) 50 

Non-weaned pigs 10 

Poultry 1.40 

Sheep 27 

Oxen 250 

Horses 150 

Mules and asses 100 

Crops: 
Corn 10/sack 

Soybeans 15/sack 

Wheat 24/sack 

Mandioca (cassava) 80/ton 

Rice 12/sack 

Agricultural Situation III
 

Livestock:
 
245
Cows 

120
Calves 

180
Yearlings 

175
Heifers 


Steers (2-3 years old) 245
 

Steers (3+ years old) 270
 

Other steers, heifers, and yearlings 180
 
15
Lambs 


Old ewes 
 30
 

Vtethers 
 20
 
50
S.ws 

75
Other swine 

3
Poultry 
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Crops: 
Wheat 
Corn 
Soybeans 
Rice 
Flax 
Buckwheat 
Sorghum 
Sunflowers 
White potatoes 
Cassava (mandioca) 

25/sack 
8/sack 
15/sack 
15/sack 
18/sack 
9/sack 
7/sack 
10/sack 
14/sack 
lO/sack 

LAND VALUES 

Agricultural Situation I 
Agricultural Situation II 
Agricultural Situation III 
Agricultural Situation IV 

Cr$325/Ha. 
Cr$500/Ha. 
Cr$225/Ha. 
Cr$700/Ha. 

LABOR WAGE RATES 

Agricultural Situation I 
Agricultural Situation II 
Agricultural Situation III 
Agricultural Situation IV 

Cr$1,100/Year 
Cr$1,725/Year 
Cr$1,725/Year 
Cr$1,725/Year 
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