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The existence of large quantities of unused agr icultur a l l a nd in Br azil 

and the expected i nverse r elat i onship between farm s i ze and va r i ous measur es 

of product i on per land unit are documented. Re asons fo r the inver se 

relationship are deduced. Product i on is so large i n smal l fa r m sizes because 

intensity of resource use overwhelms the fact that h igher-valued c r ops a r e 

grown on large farms and y ields tend to be higher t here . The dispr oport ionate 

contribution o f small farms to tota l agricultur al ?red uc tion and mar ketable 

surplus i s measured and t he supposit i on t hat capital ized intermediate a nd 

large farms seem destined to play a larger role i n fu ture pr oduction in Braz i l 

i s argued. 
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Despite its enormous debt, Brazil is often represented as a Third World 

economic colossus. Indeed, it is now the eighth largesc economy in the world ; 

Brazil's gross national product (GN P) may surpass that of Italy by 1990. ~he 

country is often ?raised for having a posit i ve t=ade surplus and , until 

recently, robust economic growth. While manufacturing achievements are 

usually c=edited as the essence of th i s process, 

farming has per:or~ed a vital supporting role. Graham, Gauthier, and Mendon~a 

document postwar economic progress1 in which agriculture grew at 4.5 pe r cent 

a year on average :ram 1950 to 1965 and at almost 5 percent per yea r from 1965 

to 1980. The other Latin American countries have poorer records . 

These growth accomplishments are impressive, but agriculture in araz il 

suffers fr om de£ec~3 traceable to its hig hly inegalitarian pat::ern of resource 

and income distribu tion. While t!1e subject of equity was !'lotly deoat ed '::>y 

economists in t !'le 1970s, 
2 

it is dcuct=ul wnether any other =cunt=! in the 

world i llust=at:?s ::he "growth wit'.1 inequality" fiaradigm bet:ter t:1an does 

Brazil. 

Political de~ands : esulting == om t his situat:ion were suppr~ssed unt:i l :~e 

1980s ; proolems si.;r:aced ·11 it:. :1 the i nstallar.:on of Jose Sa r :1ey as ;:he coun t=!':; 

fir st civilian ? =~sident in :wo decades , however . In fact, inequalities in 

ag ricul tu r e were ~o r. a new pnenomenon even in the 1970s. They had been wel l 



documented for the early 1960s by a study (CIDA 1966) which co nc luded that 

repercussions from an inequitable distribution of land were responsi~le Eo r 

premature migration of far~ people to cities, lac k of adequate Ea r~-secto r 

employment , waste of resources on t he part of latifundistas, a nd pcve rty fo r 

the majority of those employed in the sector. 

Most of the ?oor in rural Brazil had not been lifted by mode r n economic 

growt~ into an era of ?lent1; rather, a substantial and persisten t undercl a ss 

had appeared. Indeed , the military governments for two decades p r ac~:ced a 

"hold the line" a t titude on matters of equity while single- mindedly pursu i ng 

economic growth targets. 

A distribut:onal emphasis--taken from the agrarian reform plank o f the 

plat:orm of president-elec~ Tanc:edo Neves--was revived by President Jose 

Sarney after the elected president's death, only to be dropped a yea r or so 

later and completely abandoned under the new constitution, establ i shed in 

October 1988. In January 1989, in an austerity pac kage, the Mi nist:y of 

Agrarian Refo rm was eliminated. 

Even so , the agrarian structure of Brazil and its implicat:o ns for t he 

nat:on's agricultural economy is a topic of continued interest . Agra r:an 

structure is loosely def i ned as the institutional framewor k of ag r i culture , 

incl~d ing, inte r al:a , :ar~-s1ze and owner ship patterns, cor:esponcing 

econc::iic status o r class g roup i ngs (Kane.!. 19/l) , and certai n assoc i ated 

factor-9roduc: and :actor-:actor rel at:ons. Land d istribut:on, in the abs e nce 

of ~ore d i rect infor~ac:on, s hows : oughl1 what t~e s i ze d is t:i~ut:on o f i ncome 

in :ar~i~g i s like~y t o ~ e. Cont:i=ucion s of Ear~ persons t o ag r :cul tural 

g rowt~ a nd :~ei r ac=:ued benef i ts ::c m ag::cu l t u r e var y acco r=ing ~o t~eir 

pos ~ ~:on i n t~e ag raria n s t:uctur e . T~e ag rarian st:ucture ~a y als o 

f ac:::tace tne =~oice of tec~nology . And , sinc e the agra r ian st:uct ur e 
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ac:s as a sort of p rism through which ?Ublic goods must filter, the likely 

beneficiaries of government expenditure can be predicted by understandir.g it . 

It is assumed that the introduction of low-cost, high-?ayoff, new :ar~i~g 

technology is a primary reason for most change in contemporary agrarian 

structure in Brazil. But there are other influential factors, some of which 

1
. . 3 

occur concurrently , such as land speculation, government po icies, 

intergenerational subdivision, agricultural use o f the front ier , and fea r of 

future agrarian reform . 

Our proposal in this article is modest: to delimit the canvas upon wnic~ 

an artist of Brazilian mic=oeconomic detail might subsequently 9aint a 

portrait. More specifically, the objective of this paper is to make a tabular 

presentation of Brazilian agricultural census data (Censo Aorocecuario 1970, 

1980), which will provide a rudimentary description of Brazil 's agrarian 

structure and the changes within it that are occurring. We focus upon 

4 
analyzing and comparing published census data for 1970 and 1980 . There are 

some shortcomings in using this i nformation. First, the data are aggregated 

and averaged across individual farms and the statistics presented should be so 

interpreted. (On the other hand, the census da ta observations form a 

statistical universe rather than just a "representative" sample . ) A second 

limita tion of the 3razilian census is that many data are combined ac =oss :ar~ 

activities (fo r example, the ~alue o f fer:ilizer used i n soybeans, cor~ , 

bananas, and so :orth , is added and report ed as fertilizer use fo r a 

9artic~lar Earm-si=e ~roup). Gi~en the di7e rs it7 of Braz il ' s agr:c~lture , 

such aggregation ~ay blur impo rta nt dis t i~c:ions about the nature of 

p r oduc:ion i n the 7a rio us siz e groups in di£!erent regions of the c=unt=7· 

Third, one ~ay question the weather ~or~alcy in 1970 and 1980 . Several ste~s 

are taKen to minimize potential dist=r::ons. The analysis utili=es ~ational 
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level data as well as those for one representative state from three distinc :: 

farming regions--the northeast (C~ar~) , the western frontier (Ma t o Gcosso ) , 5 

and t he southeast (Parana). Additionally, data on c =opping patterns and 

physical yields are provided by farm- s ize g roup fo r eac~ oi these three 

states. Finally, a check of production data reported by the Inter- !\merican 

6 
Bank indicates that. weather pattens during those years were relatively 

normal . 

The first sec~ion of this paper desc =.:.bes t he intercensal dis c:ibut: on o f 

agricultural resources; in fact , it is a comparison of two snapshots of 

Brazil's agrarian st:uc;:ure taken a decade apart. An im~ortant quest.:.on 

addressed is whether the land-distr1bur..:.on ?attern has become mor e 

concentrated over time. 

In a second section, we explore the use and produc;:ivity of inputs in 

Brazilian agriculture. Particular emphasis is given to var iations i n :esource 

use and productivity by their position in t he agrarian structure as defined by 

farm-size categories . Among the quest.ions addressed are: (1) Do certain 

fac~or-factor r elationships vary among the farm- size classes? (2) Does the 

usually ac~epted generalization of an inverse relationship between :arm size 

and ?roductivit7 characteriz e 9razilian agriculture and, if so , why? (3) How 

does land use ·1ac1 ac:oss s.:..ze g rou;>s ? ( 4) What. :a rr:1-s1z e sc:ar.a conr.:ibu:::: 

most t o agricultural growth . 

We thereby ;>rovide a small step toward responding to the de Janvry 

c:.:.r..:.que ~f ~n:ecetl i:ig so:ud;..es of sc : uc -:ural ana.i~·sis : "the st:uctural.:.s c 

desc : .:.pcion of the lat.:.fundio-~1ni!undio complex was a quanr.:tar. ive one 

c e nte r .:..ng on ~a r~ size rar.~er than a qual i cative one ~ased on mode s of 

produc::ion ar.d social relac.:.ons. The quantitative relation does not 

neces sar i l y c hange as t he qual1tativ~ one does , as the landlords ~ecome 
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large-scale capitalist entrepreneurs" (de Janvry 1981, pp. 147-4 8) . This 

study moves in the direction of providing a qualitative inte r p r etation of 

quantitative data from which it may be poss i ble to make infe r e nces rega rding 

resource-allocation policy. 

The Distribution of Agricultural Resources 

The dramatic nature of t he inequity problem in Bra zi l i s f r equently 

illustrated by the dated statistics of 1972, whic h t he Wor ld Sank st i ll used 

in its 1988 Development Report.
7 

These data show the top 20 percent of the 

population obtaining 66 percent of total income while the bottom 20 ?ercent 

receives only 2 percent. More recently, the World Bank has conc l uded , "Braz il 

has one of the most unequal distr i butions of national income in the wo r l d, a nd 

glaring disparities in the living standards, health status , a nd educat ional 

attainment of different segments of its population have persisted de s pite 

several decades of remarkable economic growth" (World Bank 1988a , p . l ) . 

Langoni (1973) calculates that t he Gini ratio describ i ng i ncome concentra tion 

in the decade of the 1960s rose for the wor kforce in t he pr imary no nmin ing 

sector from .SO to .57, while the Brazilian publicat i on, Re fo rma Aara r ia 

(1982), showed it as .58 in 1980 . Skidmore (1988, p. 286) cites data which 

show inequality g r owing subs tantially between 1960 and 1970 but mo r e slowly in 

t he 1970s. 

The consequence of inequitable distribution o f incomes is set i n context 

by the press. Fo r example, a Was h i ng t on Po s t a rt i cle noted , "Br azil , wnose 

enormous r esources and dynami sm ma ke i t Latin Amer i ca's most viable na t ion , is 

s eeing its u r ban s l ums wracked by v i olence, i t s countryside unsettled by land 

co nflicts and its health a nd eaucation se rvices decayed by neglect " (G r aham 
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1987). Others argue that distortions imperil Brazil' s growth, r a pid though it 

has been until lately. Periodic downturns b e twee n years o f high g r owt h 

indicate that Brazil's economic s tructure ma y not have a su fficiently fir m 

foundation. The Economist asserts, " ( Its) po pula tion grows by 2 . 3% a y e ar, 

half of Brazilians are under 20; this produce s l. 3m new worke r s e a c h yea r; a 

real GDP growth rate of 6% a year i s needed to absorb t hem; a pe r sonal savings 

rate of 25% is needed for that; (in 1 986) personal s avings fe l l to 15% , of 

whic h 3-4% went to service foreign debt and the b ulk o f the r est was needed by 

the government for its deficit and those of s tate owned c o mp a n ies " (Ec o nomist 

1987. The Inter-American Development Bank reported t hat in 1987 , Br a z il ' s 

gross domestic product (GDP) rose by only 2 .9 percent and " to a la r ge extenc , 

this deceleration reflected the fact that the stimulus to consumer spe nd i ng 

in 1986 ••• in the form of rising real wages and in a comprehensi ve 

price freeze could not be sustained" (IADB 1988, p. 361). 

The distribut i on of land is one factor in determining t h e d istr i but i on of 

i ncome in rural Brazil. The 1940 through 1980 census data i ndica te a l ac k o f 

any noticeabl e move toward a more equitable distribution of l and . In that 

period, the amount of agricultural land in the country r o se f r om 1 97 .7 mi l l ion 

hectares to 364.8 million, and the number of p roperties increased f r om 1. 9 

million to 5. 2 mi l lion (Ta ble l ) . I n o t he r wo r ds , t he ag r icu l tural hecta r a ge 

nearly d oubled and t he number of propert : e s rose by a bout two - and- a - hal f 

t imes, thus reduc i ng mean farm size from 103 hectares to 70 hect a r es . Bec ause 

o f t h e high l y unequal land d i s tr i but i on, me a n data by f arm-size g r ou ping s a r e 

mo re reveal i ng (Table 2) . 

An a bsolu te d r o p i n the r u r al po pulation of the c ouncry b e g an some t i me 

i n t h e late 1970s, falling f r o m 41 . 6 ~illion i n 1970 to 39 . 1 mi llion i n 1980 . 



7 

TABLE 1 

Property and Land Dist=ibution, Brazil , 1970 and 1980* 

FARM SIZE 
(in hectares) 

Under 1 
1 up to 10 
10 up to SO 
50 up t o 200 
200 up to 2,000 
2 , 000 up to 10 , 000 
10,000 and over 

Nat i.on 

FARM SIZE 
(in hectares) 

Under 1 
1 up to 10 
10 up to 50 
SO up to 200 
200 up to 2 , 000 
2, 000 up to 10,000 
10 , 000 and over 
Nation 

NUMBER OF 
PROPERTIES PER ~TEGORY 
1970 1980 % Change 

396 , 346 469,091 18 
2 , 122 , 784 2, 128,928 0 
1,592,538 1,625,381 2 

S57,183 652, 107 17 
220,909 254 , 952 15 

13 , 933 18 , 3 51 32 
1, 449 2, 345 62 

4,90S,642 5, 151 ,155 5 

TOTAL AGiUCULTURAL HEC'!'ARES 
1970 1980 % Change 

236 , 093 280 , 003 19 
8 , 847 ,4 03 8, 724, 254 - 1 

36,167,681 37,136, 292 3 
53,602, 425 62, 030 , 046 16 

108,312,985 129 ,154, 744 19 
SO, 788 , 449 67,521 , 29S 33 
36,190,429 60 , 007 , 780 66 

294, 14S , 465 364 , 85 4,U4 24 

% PROPERTIES 
PER C.\TEGORY 

1970 1980 % C~ange 

8 9 1 -- .) 

43 41 - 5 
33 3;: - .) 

11 Li 12 
5 5 10 
0 0 25 
0 0 54 

% LAND PER C.\TEGORY 
1970 1980 % C!1ange 

0 0 0 
3 2 - 20 

12 10 - 17 
18 17 - 7 
37 35 - 4 
17 19 7 
12 16 34 

* :qe have combined 15 censal cacego r:es into 7 , making br eaKs where t:ie masc 

mar~ed changes in type of lacer use occurr ed . Helpful in ~his : egard was 

t:ie war !< of da Silva {2..984, ?· 74) : "':'he ?ri.mary economic disc:..nc::.:on 

bet~een the capitalis~ c!ass ar.d ~he peasant : y is thac capital:..scs by 

defi.nit:on employ an equ!.valent: or greater amount of hi.::ed labor rela t: i7e 

to ~amily labor in the ?recess of commod ity produc:ion. " This ~allows 

L..m in ( l964, p . 22 i) : "~he ~mp loyrnent: of hired labor is the ?r :..nc:pal 

manifest:at:on of agr icultural capitalism. M 

Source: Co?ns o .:\a rooec'..lar:o, VI:!: recenseamen t:o ger3.l , ::.~10 , 25 •1ols . (Rio de 
Janeiro : Instit:ut:o a rasileiro de G~ografia ~ cs t:a tisc:ca, 1975) , Taoles lA ar.d 
lB ; ar.d Co?nso Aurccecuar:o , r:: cecenseamen t:o geral do 3r.Jsi l, 1980 , 26 vols . 
(Rio de Janeiro : Institute arasileiro de Geografi.a e Estat:istica, 198J- a4) , 
Taoles lA a nd lB . In subsequent: taoles , source will be ci.ted 3imply as C~nso 
Aqr~9~cuario , 1970 o r 1980. 
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TABLE 2.A 

Type of Labor per Hectar e , Brazil, 1970 and 1980 
( i n person-~onths) 

TOTAL LABOR PERMANENT WORKERS 
MEAN FARM SIZE PER HECTARE PER HECTARE 

FARM SIZE (in hectares) % % 
(in hectares) 1970 1 980 1970 1980 Change 1970 1980 c:,ange 

Under l . 59 .60 56. 5 4 49.25 - 13 0 • .; :: 0 . 32 - :3 
l up to 10 4. 2 4. 1 8 . 52 9. 78 15 0 . 09 0 . 14 c:; -_, 
10 up to so 22. 7 22.8 l. 94 2.21 14 0 . J 6 0 . 11 69 
50 up to 200 96. 2 95.l 0.56 0. 70 26 O. J6 0 . 10 60 
200 up to 2 , 000 490.3 506 .6 0 • .!. 7 0 . 23 37 0 . :J 5 0 . 09 So 
2 , 000 up to 10,000 3,645. 2 3 , 679.4 0.04 0 . 06 49 O. J2 0 . :J3 -
10 , 000 and over 24,976 . l 25 , 589 . 7 0. 01 0 . 02 90 O. Jl o. 0 2 109 

Na t i on 59 . 9 6 70 . 83 0. 71 0 . 71 l O. JS 0 . 07 Si 

UNPAID FAMILY LABOR TEMPORARY LABOR SHARECaOPPER LABOR 
PER HECTARE PER HECTARE PER HECTARE 

FARM SIZE % % % 
(in hectares) 1970 1980 Cnange 1970 1980 Change 1970 198 0 C!1ange 

Under l 53.11 45.33 -1 5 2. 94 3.69 26 0 . 14 o. 0 4 - 70 
l up to 10 7.90 8.68 10 0.47 0. 92 96 0 . 06 0 . 04 - 28 
10 up to 50 l. 67 l. 76 5 0.14 0 . 29 105 0 . J 6 o. 0 5 - l.4 
50 up to 200 0.38 0. u 9 0 . 07 0 . 24 222 0 . :J 6 0 . 03 - 13 
200 up to 2,000 0.07 o. 0 7 l o. 0 3 0 . 08 148 0. :J 5 o. 01 - :: 4 
2 , 000 up t:.o 10,000 0 . 01 0 . 01 9 0.01 0 . 02 97 0 . J2 0 . 00 - ::.L 

10 , 000 and over o. oo 0. 00 7 0. 00 0 . 00 98 O. JO 0 . 00 - 90 
Nacion o. sa 0 . 52 l: 0. 06 0 . 11 83 O. J2 o. n - 24 

[c:Jntinued 1 
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TABLE 2.B 

Type of Labor per Hectare, Cearaa, 1970 and 1980 
(in person-months) 

TOTAL LABOR PERMANENT WORKERS 
MEAN FARM SIZE PER HECTARE PER HECTARE 

FARM SIZE (in hectares) % % 
(in hectares) 1970 1980 1970 1980 Change 1970 1980 Change 

Under l .S4 .SS S9.07 SL 9 7 - 12 0 . 8S 2 . 01 136 
l up to 10 4.2 4.1 9.32 9 .9 6 7 0 . 08 0 . 2S 224 
10 up to SO 22.9 22.6 2.16 2.45 14 0 . 03 0 . 17 409 
SO up to 200 94.7 93.4 0.65 0.8S 31 0 . 03 0 . 11 311 
200 up to 2,000 4S9.2 449.5 0.20 0.30 S3 0. 02 0 . 06 289 
2 ,000 up to 10,000 3,473.0 3,427.7 0 . 06 0. 11 92 0 . 01 O.J3 157 
10,000 and over 20,684.6 lS, 772. 4 0. 02 0.0 8 22 4 0.00 0 . OS 1949 
Region 49.37 47. 30 0.96 1.17 20 0 . 02 0 . 07 319 

UNPAID FAMILY LABOR TEMPORARY LABOR SHARECROPPER LABOR 
PER HECTARE PER HECTARE PER HECTARE 

FARM SIZE % % % 
(in hectares) 1970 1980 Change 1970 1980 Change 1970 1980 Change 

Under l S3.42 44.91 -16 4. 22 S.00 19 O. S8 0 . 06 - 90 
1 up to 10 8.03 8. 0 7 l l.14 1. 60 41 0.07 o.os - 39 
10 up to SO 1. 70 l. 63 -4 0.36 O. S9 6S 0 . 0 6 0 . 06 - s 
SO up to 200 0.42 0.41 -5 0.14 0. 2 8 96 0 . 06 0 . 06 7 
2 00 up to 2,000 0.08 0. 0 8 -9 0.06 0.11 10 4 0 . 04 a . OS 1 8 
2,000 up to 10,000 0.01 0. 01 4 0 . 02 0. 0 5 193 0 .02 0 . 02 16 
10,000 and over o.oo 0. 00 40 0. 01 0. 02 lS9 0 . 01 0 . 00 - 72 
Region 0.74 0. 73 -1 0 . 1 6 0. 2 9 77 0.05 o.os 8 

[continued l 



FARM SIZE 
(in hectares) 

Under l 
l up to 10 
10 up to SO 
SO up to 200 
200 up to 2,000 
2,000 up to 10,000 
10,000 and over 

Region 

FARM SIZE 
(in hectares) 

Under 1 
l up to 10 
10 up to 50 
SO up to 200 
200 up to 2 ,0 00 
2,000 up to 10,000 
10,000 and over 

Region 

10 

TABLE 2.C 

Type of Labor per Hectare, Mato Grosso, 1970 and 1980 
(in person-months) 

TOTAL LABOR PERMANENT WORKERS 
MEAN FARM SIZE PER HECTARE PER HECTARE 
(in hectares) % % 

1970 1980 1970 1980 Change 1970 1980 Change 

.Sl .38 50.S8 96 . 9S 92 0 . 98 3.34 Z61 
4.S 4.8 7.21 8 . 98 2S 0 . 07 0 . 10 44 

22.9 23 . 9 L 90 2 . 21 1 7 0 . 0 s 0 . 08 30 
98 . 9 102.4 0.4S O.S3 19 0 . 03 0 . 06 8 6 

66S .6 649.8 0.08 0.11 38 0 . 0137 0 . 0327 128 
4,063.9 4,1S7.0 0.02 0. 03 70 0.0075 0 . 0 228 20 4 

21,339 .6 24,967.1 0 . 01 0.01 7S 0 . 00 43 0 . 0087 1 0 2 
433.69 S87 . SS 0.10 0 . 10 4 0 . 0006 0 . 0110 164 8 

UNPAID FAMILY LABOR TEMPORARY LABOR SHARECROPPER LABOR 
PER HECTARE PER HECTARE PER HECTARE 

% % % 

1970 1980 Change 1970 1980 Change 1970 1980 Change 

49.27 91. 07 8S 0.32 2 . 16 S67 0 . 0000 0 . 1 731 
6.98 8.53 22 0.16 0 . 24 52 0 . 0063 0 . 0051 - 1 9 
1. 77 l. 97 12 0.08 0.16 109 0 . 00 42 0 . 0064 S3 
0 . 38 0.42 9 0 . 03 o.os 62 0 . 0030 0 . 0039 27 
O. OS29 0 . 0 S31 0 0 . 0086 0 . 0187 11 6 0 . 0009 0 . 0009 - 3 
0. 0072 0.0072 0 0.0026 0 . 0070 166 0 . 0002 0 . 0002 1 
0.0013 0.0012 -7 O.OOlS 0.0027 73 0 . 0000 0.0000 - 12 
0. 0 811 0 . 0 697 -14 0.00 58 0 . 0061 6 0 . 0004 0 . 000 4 11 

[continued) 
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TABLE 2.D 

Type of Labor per Hectare, Parana, 1970 and 1980 
(in person-months) 

TOTAL LABOR PERMANENT WORKERS 
MEAN FARM SIZE PER HECTARE PER HECTARE 

FARM SIZE (in hectares) % % 
(in hectares) 1970 1980 1970 1980 Change 1970 1980 Chang e 

Under l .so • 42 62.26 61.14 - 2 0 . 8S l. 03 21 
l up to 10 S.4 S.4 4.64 6.61 43 0 . 0 7 0 . 12 66 
10 up to SO 20.8 21. 6 2.36 2 . 39 9 0 . 09 0 . 13 43 
SO up to 200 90.9 92. 7 0.74 0 . 83 31 0 . 1 2 0 . 1 7 42 
2 00 up to 2,000 474.3 48S.S 0 . 29 0 . 32 30 O. l S 0 . 16 6 
2,000 up to 10,000 3,491.S 3 ,4 08 . 3 0 . 1 0 0.13 63 0 . 07 0 . 08 J 

10,000 and over 33,663.S 24 , SS7.7 0.08 0 .13 S6 0 . 0 7 0 . 10 42 
Region 26.38 36.09 l. 6S 1. 36 -1 8 0 .11 0 . 14 31 

UNPAID FAMILY LABOR TEMroRARY LABOR SHARECROPPER LABOR 
PER HECTARE PER HECTARE PER HECTARE 

FARM SIZE % % % 
(in hectares) 1970 1980 Change 1970 1980 Change 1970 1980 Change 

Under l S3 .04 S9. ll 11 8 . 30 0.90 - 8 9 0 . 07 0 . 10 46 
l up to 10 S.98 6.0S 1 0 . 34 0 . 38 13 0 . 01 a.as 280 
10 up to SO 2. 0 s 1. 88 -8 O.lS 0.29 102 0 . 0 3 0 . 08 1 63 
SO up to 200 0 .44 0.41 - 6 0.16 0.21 34 0 . 03 0 . 04 41 
200 up to 2,000 0 .06 0.06 -10 0 . 07 0 . 10 46 0 . 0 1 0 . 01 - 18 
2,000 up to 10,000 0 . 01 0. 01 -11 0.02 0. 04 122 0 . 00 0 . 01 242 
10 , 000 and over 0.00 0 . 00 -14 0. 01 0 . 0 2 177 0 . 00 0 . 00 
Region 1. 39 l. 00 -2 8 0.13 0 . 18 36 0 . 02 0 . 03 82 

Source: Table 1, above ; Censo Aarooecuario , 1 970 , Tables 16 and 20 ; Ce n so 
Aarooecuario , 1980, Tables 20 and 22. 



Meanwhile, because of city-based fa r m laoo r, total labo r-~onths ut i l := ed 

during t he year inc:eased crom 208 ~illion tO 260 ~i llion be tNeen 19/Q ar.d 

8 
1980, or by 25 percent nationwide. There was an inc:ease i n labor-~ont :'ls 

employed in agriculture of 17 ?ercent i n C~ara and of 33 percent i n ~ato 

Grosso, and a decline of 8 perc~nt in Parana. The Parana d ecrease i n l aoo r 

use cor:esponded with an especially high level and inc:eased use oc 

labor-saving technology . 9 

Agricultural land grew a ?ercent in the 1950s, 18 perce n t in t~e l960s , 

and 24 percent in the 1970s , indicating an inc:easingly viable f : oncier a nd 

the inexorable expansion of settl ement. The total number of fa rms inc:eas ed , 

but at a dec:easing rate, during the same period-- 62 ?ercent i n the 1950s, 41 

percent in the 1960s, and 5 percent in t he 1970s-- implying tha t larse :ar~s 

were established on the more recently added land. 

The number of farms and the : ural population are still gro wi ng i n 

absolute terms in the traditional Northeast and the recently occupied f r on t ier 

North. In the Southeast and South, t he number of properties a nd r u r3l 

population are declining, and in the recently settled Central~~est, the numne r 

of properties is growing slowly . Agricultural land is growing i n al: reg i o ns , 

at a slow rate (between 0.5 and 0 . 6 ?ercent a year) in the South anc 

Southeast, and a t a rapid rate i n t he two regions oc recent occupa : :on i r. the 

10 
North and Cent=al-'.~est (3 .3 and 7 . 9 ?ercent, res;;ec~i·1e.i.y) · 

Nhile the f=ontier is accommodating :he high race oc 3r3=iliar. ?opul a t :on 

growt!'l and the concomitant ir.c:ease o c c:ie wor !<=arce, settlement c: ':. he :\.mazcn 

o f:ers a highly duo1ous sol~ tion t o 3raz i :'s ?OPUl 3tio n ? rool~m . ~~e 

develc pmenc of t~ e E= ont i er ac= 3 as 3 saf~~y val~e oy r e l : eving scc : a : a nd 

polit:cal pre s sur e , but i t is ?U =~:r.g 3r3z il ' s : cng-run economic E~:~ re and 

t he g l cbal ecosys t em it3elf in 3e r ious j~o9ardy (o ran:::o rci and ::;:;.cc :~ i..98S) i 
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this type of colonization delays the day when arazil needs to co nf=ont its 

land- ::enure problems on its already settled areas. 

Landlessness is another aspect of the issue . According to ?o~e r (1988) , 

there are about 3 million per.nanent , salaried rural workers, 5 mill i on 

temporar7 agricultural workers, l million squatters, and 2 million : enters and 

sharec:oppers. While these numbers will decline as farm lacor ~aves t o 

cities, the temporary workers a re already largely urban- based , s e asonal 

. 11 farmworkers, or boias fr~as. Most of the Pamer group is in dire need oi 

land. And Table 2 ind icates that land available per fa r :nworker d r opped i n 

nearly all farm-size groups between 1970 and 1980 . 

Thus, Tacle l shows that in the 1970s, additional agricultur3l land was 

most likely to augment the large farm-size categories. Further:nore, an 

agrarian structure exhibiting high land concentration in 1940 became more 

concentrated by 1980. In Brazil, unlike some other countries of the region, 

no land refor:n inte r vened to change the position or the shape or ::!":e Lorenz 

curve very much in forty years . The Gini coefficients , calculated ::om the 

agricultural censuses for 1940, 1950, 1960, 1970, 1975, and 1980 , were . 825, 

. 837 , .836 , .8 38, .850, and . 853. Bet·..,ee!l 1970 and 1980, the Gi ::i coef::icie!lt 

increased in ?arana (from .69 to .73) and dec:eased slightly in c~ara ( . 78 t o 

.77) and ~ato Grosso ( .93 to .90 ) . Sr:izil's overall Gi ni coef :: ic i ent f o r lane 

concent: ation in 1980 was slightly highe r than G~atemala's in 19- 9. The only 

count:7 recording a higher Gi~i coef:icient (considering census : e~o r:s 

availacle in 198 8) 
1: 

in Lat.:.n Americ:i was ?araguay, at • 94. 

These findings on conc2nt:aticn roughly agre~ with obs er?a :icns in 

arazi~ian reg ions ':Jy :lor:::ian ( l.9 82) , ·.o1ho :epor:s re l ati•1e st.ac1.:. .:. : y : n 

farmland conc2nt:at.:.on in t he count:7 as a whole, but a slight t ~~ce!lcy fo r 

the Gin1 ratio to :ise in t he S0ut~ and to osc il~a te in t he No r~:: . 
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Inequalities, Hoffman concludes, stem largely from growing interregional 

inequalitj', which is defined as an inc::ease in the difference of ;nean farm 

size for various regions over time. 

Characterizina Production and Productivitv in Brazil's Aaricult:.lre 

The agricultural economy oi arazil has been dominated by the :az enda and 

the plantation from colonial days. 13 Thus, it has usually been assumed that 

the agrarian st=ucture of Brazil is bimodal (Johnston 1966; ~ohnston and c:a r ~ 

1982); one can interpret Table l and Table 3 as an illustration of that point. 

Inputs and Resource Allocation 

In Table 3, the majoritj' of the establishments (we have no choi=e ~ut to 

assume that each is owned by a different individual, though this prooably 

understates the concent:ation in the hands of a few, for scme owners doubtless 

own more than one disc::ete property) are in the small-farm categories while 

most of the agricultural land is in the hands of large commercial farms. 

Cropland and capital are concentrated in middle- and large-sized properties. 

A higher percent of total labor is used on small farms than on large ones. 

Bimodality is not a strict dichotomy and is less so in 1980 than in 1970: the 

amount of labor and capital in the SO-to-200-~ectare cohort is around 

one-fifth of the total, and that size group and the next larger one grew 

during the decade, ~hen measured by percentage of total far~ receipt3 and ne~ 

inccme. These obser?ations gi?e some credence to those who believe that a 

capitalized fami:y-f~rm sector is becomi~g ~ore impor:ant in :at:n American 

agric:.ilture. 

One note'.vcr-:=:y conclusicn :ram Taoles 3 and 4 is t!"lat a large numoer of 

labor resources ar~ employed by small farms. 3ra=ilian :ar~s U? to :o 

14 
hectares account for a: ~ercent of the ?roperties but only i: percent or 



TABLE 3 

Percent of Inputs and Outputs, by Farm Size, in Brazil, 1970 and 1980 

' 0 F ·r o 'l' A L 

FARM SIZE Agricultural Total Farm 
(in hectares) Proi~e rties Land Croeland Labor caeitaL_ Recei.eE.L Net Income 

l 970 1980 1970 1980 1970 1980 1970 1980 1970 1980 1970 1980 1970 

ll nd er l 9 8 oa oa l l 6 6 l l l l 

l up to 10 41 43 2 3 11 16 33 36 7 12 12 16 

10 up to 50 32 33 10 12 27 35 32 34 20 29 27 30 

50 up to 200 13 ll 17 18 23 22 17 14 20 24 22 19 

200 u p to 2 ,000 5 5 35 37 29 22 11 9 32 20 29 16 

2,000 up to 10,000 oa oa 19 17 7 3 2 l 15 10 7 6 

10,000 and over oa oa 16 12 2 1 1 0 6 3 2 2 

a. 0 = l ess than H. 

Source: Calculated train Ce~so ~ropecuario , 1970, '!'ables 9, 27 , 31, and 34; Ce~~ ~ropecuario , 1980 , 
'i'al.Jl1:: ~ JU, .!.'J , J~ , and J4 . 
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16 

32 

21 

24 
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1980 
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19 

34 
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TABLE 4 

Percent of Inputs and Outputs, by Farm Size, in Ceara, Hato Grosso, and Parana, 1980 

F A R M - S I z E G R 0 u P I N G S 

FAHM SIZE Agricultural Total Farm 
(in hectares) Pro~rties Land Croplan_!L Labor caeital Receiets Net Income 

Under l ( 3 I 1, 2)a ( 0 , o, 0) ( 0 I O, 0) ( 2 , 1, 1) (l, o, 0) (1, o, 0) (l, 0 , 0) 

1 up to 10 (45, 32 ,4 5) ( 4, o, 7) (l l , 4 I 14) (33, 2 4, 33) (12, 1, 11) (19, 4, 14) (25, 7, l 7) 

10 u p to 50 (33,26,42) (l 6, 1, 25) ( 2 5, 8 I 39) (33,23,44) ( 2 2 , 4, 31) ( 27 , 7 I 3 7) (3 6 ,10, 4 0) f--' 
a-. 

50 up t o 200 (14, 17 , U) ( 2 ll, 3 , 21) ( 43, 9, 23) (21,1 6,}] ) ( 26 ,1 5 , 22 ) ( 26 , 8, 22 ) ( 2 EJ I a, 201 

200 up to 2 ,00 0 ( 4 I l 8 I 2) (4 0,20 , 33 ) (13,41,20 ) (10, 21 , 8) ( 29 , 2 2 , 29) (21,35,22) (14,28,19) 

2,000 up t o 10,000 ( 0, 4, II) (11,32,10) (7,26, 3) (l, 9, 1) (8,37, 6) (4,28, 4) (-6,27, 3) 

10,000 and o v e r ( o, ) I 0 ) (2,44, 4) (1,12, 1) ( 0, 6, 0) ( 2 , 21 , 2) (l,19, 1) (0,19, 0) 

a . (Ceara , Mato Gr o sso , Par a n a ). 

Source : C:al c 11l a t t: .i fr om ~~!!:.;1> ~ropec~~r_i o , 

3 2 , and 3 4. 

1970, 'l'ahles 9, 27 , 3 1 , und 3 4 ; ~~!!~ ~ropec 11 ~ ri o , 1 9 1:! 0 , 'l'ahl es l fl , 2Y , 

I 
I 
I 
I 
I 

I 
I 
I 

I 
I 

- - _ _____________________ _J 
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the agricultural land, 39 9ercent of the crc?land, and 28 ?e r cent of the 

c.:ipital. Capital is a sc.:irce resource and land might ~e considered a .:;evereiy 

rationed factor. C0rresponding 9ercentages for 1910 were 84 , 15 , 52 , and 4~. 

which show that claims on scarce resource ~y small farms became Neaker during 

the 1970s. 

Meanwhile, the farms of less than 50 hectares employ 71 ?ercent of the 

clearly abundant resource, the agricultural wor kfo rce (this 9ercentage was 76 

in 1970). The use by small farms of labor instead of capital is to the 

general social benefit of the economy . If lacer were not employed in 

small-farm agriculture, it might well transfer to cities and towns, where it 

would likely join swelling un employment o r the substantial i nfo rmal sec~or 

there. While labor is doubtless "underemployed" in small-Earm agriculture, 

this condition appears preferable to its being openly unemployed . 

At the same time, there are several indicators that land use which 

permits rather large acreages to go idle even in light of uncerem?loyed labor, 

is a malady that especially plagues the middle- and large-fa r m sec:or. One 

indication is the impressive amounts of land in the "fallow or not utilized 

ag r icultural land" categor7 (Table 5). Another sign (see Tabl~ 6) is the 

rather large amount of natural pastu re, especially on large far~s. About 

one-~ hird of the agricultural land ln Ceara and ~ate Grosso is in ~acural 

pasture in 1980, while the figure is less :~an 10 ?ercent i n mo re c~mrne rcial:/ 

oriented ?aran~. Of course , there is no way in wnich ~e can estimate how ~uch 

natural ?astureland is suitacle :or improved ?asture or how ~uch ?as tureland 

could ~e utili=ed for c:ops. 

C~nt:ari:y, there are several optim1s:ic ~oi~ts on land use t~ac could ~e 

made from ~acl~s 5 and 6 . ~h1le agricultura l hec:.:ires rose d ramat :c.:il:y 

between 1910 and 1980, the amounts of land in the ''unused and fallow tt category 
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TABLE 5 

Fallow or Unused Agricultural Land, Brazil, 1970 and 1980 

% OF 
FALLOW OR TOTAL FALLOW OR % OF 

UNUSED LAND FALLOW OR UNUSED LAND TOTAL 
FARM SIZE IN 1970 % OF TOTAL UNUSED IN 1980 % OF TOTAL UNUSED 

(in hectares) (ha.) AGR. LAND LAND (ha.) AGR. LAND LAND 

B R A Z I L 

Under l 4,895 2.1 0 4,625 1. 6 0 
l up to 10 788,539 9.0 2. 4 593,804 6. 3 1.3 
10 up to 50 5,624,318 15.6 16.8 4,594,370 12.2 13 . 7 
50 up to 200 7,189,530 13.4 21. 5 6,788,332 10 . 9 20.3 
200 up to 2,000 11, 871, 069 ll. 0 35 .5 11,114,144 8 . 6 33 . 2 
2,000 up to 10,000 4,594,040 9.0 13. 7 5,372,879 8 . 0 16 .l 
10,000 and over 3,338,070 9.2 10.0 4,965,601 8 . 3 14 . 9 
Nation 33,410,460 ll. 4 100. 0 33,434,255 8 . 5 100 . J 

C E A R A 

Under 1 145 3.0 0. 52 l. 3 0 
l up to 10 36,519 7.8 2.1 17,931 3.9 2. 1 
10 up to 50 261,822 14.2 15.1 141, 621 7.6 16 . 'i 
so up to 200 516,862 16.l 29.8 265,289 8.1 31. 2 
200 up to 2,000 697,283 14. 7 40.2 340, 838 7.3 40 .l 
2,000 up to 10,000 181,330 13.0 10.5 79, 072 6 . 4 9 . 3 
10,000 and over 38,900 9.0 2. 2 4,930 2.2 0 . 6 
State 1,732,861 14.3 100.0 849,733 7 . 2 100 . 0 

MAT 0 G R 0 s s 0 

Under l 5 1.8 0 19 4.6 0 
l up to 10 6,690 3.2 0.3 5,044 2. 9 O.l 
10 up to 50 89,295 12.6 3. 7 48,460 7 . 1 1. 3 
50 up to 200 113, 285 10.1 4.7 110,186 5.7 2.3 
200 up to 2,000 524,580 6.4 21. 9 747,128 5.7 19.3 
2,000 up to 10,000 664,137 4.7 27.7 1,163,434 5 . 6 30 . 3 
10,000 anci over 996,548 4.i 41. i 1,697,550 5 . 9 45. 0 
State 2,394,540 5.2 100.0 3,771,802 5 . 3 100 .J 

p A R A N A 

Under 1 47 1. 9 0 101 2. 1 0 
1 up to 10 56,1:0 3 . 6 2.5 29,735 2. 7 ~ 1 ". -
10 up to 50 723, 112 16.0 32.S 375,258 9.1 28 . 9 
so up to 200 710, 520 24 . 0 32.2 404,878 11. 6 31. l 
200 up to 2,000 537,SiO 14 . l 24. 4 363, 014 6.3 27 . 3 

2 , 000 up to 10,000 118, 712 8.3 5.4 74 ,3 75 4. 4 5 . i 
10,000 anci over 57,645 13.2 2. 6 52,556 7 . 9 4. 0 
State 2 , 203,726 15.l 100 . 0 1,299,917 7 . 9 100 . 0 

Sourc~: Table 1, above ; C2nso Aarco~cu~c~~ . L970, Table 9; Censo Aarooecu~rio, 
i aun "'-,:...·.,. io 
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TABLE 6 

Land Use: Crops and Pastures, Brazil, 1970-198 0 

% TOTAL LAND % TOTAL LAND % TOTAL 
-FARM SIZE IN CROPS IN NATURAL PASTURE IN IMPROVED 

(in hectares) 1970 1980 % Change 1970 1980 \ Change 1970 1980 

B R A Z I L 

Under l 93 90 -3 2 2 - 7 1 1 
l up to 10 69 64 -4 11 11 -a 4 6 
10 up to 50 32 35 9 24 21 -14 8 11 
50 up to 200 14 18 33 37 29 -23 10 15 
200 up to 2,000 7 11 61 47 35 -25 12 21 
2,000 up to 10,000 2 5 122 52 35 -33 11 20 
10,000 and over 1 2 198 48 31 -36 6 11 

c E A R A 

Under l 83 84 1 3 l -54 l 0 
l up to 10 65 68 4 10 9 -8 0 0 
10 up to 50 35 39 13 24 25 1 1 l 
50 up to 200 21 25 23 32 32 -o l l 
200 up to 2,000 13 17 35 38 38 -o l l 
2,000 up to 10,000 8 15 87 39 39 1 l 2 
10,000 and over 7 17 144 19 35 82 l 5 

MAT 0 G R 0 s s 0 

Under l 90 78 -13 3 8 147 0 2 
l up to 10 82 82 l 2 2 -13 0 5 
10 up to 50 33 35 8 12 9 -24 0 26 
50 up to 200 9 15 58 33 17 -4 9 0 32 
200 up to 2,000 2 10 400 54 29 -4 8 0 34 
2,000 up to 10,000 0 4 745 6.5 37 -43 0 24 

- 10,000 and over 0 l 1659 102 37 -64 0 12 

P A R A N A 

Under l 71 71 1 12 3 - 72 3 5 
l up to 10 80 76 -:i 3 4 16 5 7 
10 up to 50 48 58 21 7 7 - 2 12 14 
50 up to 200 22 40 71 u 10 - 25 20 24 
200 up to 2,000 14 23 63 19 lJ -34 30 38 
2,000 up to 10,000 5 11 1.:.4 25 12 -53 22 28 
10,000 and over 0 10 18347 5 3 - 32 7 5 

Source: Table 1, acove; Censo Ac rocec~ar:o , 1970, Table 9; Censo Aarocec~ario, 
1980, T.:.ble 18 . 
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remained just about constant. Countrywide, 11.4 percent of t ocal ag r icultu r al 

land fell into this category in 1970, and d.5 perc ent in 1980 . Of :~e ~hr ee 

states, areas and percentages i n the ":allow or not utilized" category dropped 

in Ceara and Parana--both dramatically. There was more land not ut:lized in 

Mato Grosso in 1980 than in 1970, which, due to its frontier nature, is to be 

expected. Indeed, the low 1970 percentage as well as the fairly low :980 data 

are more surprising. 

Also, there has been some conversion of natural pasture to improved 

pasture (Table 6). Land that was improved bet~een 1970 and 1980 appear s 

largely to be in the middle- and large-Earm sizes. In terms of addit : onal 

improved pasture, the ~ato Grosso case is ?articularly dramatic . ~or eover, 

proportionally more cropland appeared in the 1970s in larger farm siz es , e ven 

though the 1970 and 1980 figures were very low. 

It may be estimated that 33 mill i on agricultural hectares l i e id l e ; as 

shown previously, there are at least 11 mi l lion landless or partially landless 

families in Brazil. This observation raises quest i ons about t he merit of a 

land-tenure st=ucture that permits such wastefulness. To a l andless :amily, 3 

hec:ares is a king's ransom. What is more , percentage of natu ral pas:ure 

countrywide inc=eases with farm size; it would be remarkable indeed i f t her: 

were not some marqin : or converting so~e substantial f ract ion ~f tjis ? COper:y 

to more intensive use. To argue otier~•1se, one would have t o asser: :~ac e ven 

t hough the conversion from natural t o improved pasture occurred at a : 3pid 

ra:: i n large-Ear~ 3izes in the 1970s, the margin is now used up ; i: is h:qnl1 

unlikely t~at this is t:ue. Except in ~ato Grosso, Table 7 indicates : hat 

more improved ?asture has been acccmpanied ~y an increase in car:1i~g 

(We canno t explain ~ate Gcosso's ~rratic negative behav ior in 
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TABLE 7 

Livestock Head per Hectare Pasture, Brazil, 1970-1980 

1970 1980 % CHANGE 1970 19 80 % CHANGE 

B R A Z I L C E A R A 

Under l 42.12 38.99 -8 52.88 113. 69 115 
1 up to 10 2.54 2.94 16 2.93 3 . 72 27 
10 up to 50 1.07 l. 31 23 0.82 l. 03 25 
50 up to 200 0. 65 0.86 32 0.48 0 . 63 32 
200 up to 2,000 0.48 0.69 44 0.30 0 . 45 49 
2,000 up to 10,000 0.33 o. -19 47 0.19 0.30 61 
10,000 and over 0.22 0.29 32 0.15 0.25 72 
Total 0.51 0.68 33 0.42 0.58 38 

MAT 0 G R 0 S S 0 P A R A N A 

Under 1 169.30 19.20 -89 14. 40 21. 65 so 
1 up to 10 14.26 2.00 -86 2.44 3.12 28 
10 up to SO 3.06 0.46 -8S l. 44 l. 83 27 
50 up to 200 1.14 0.33 -71 l. 04 l. 43 38 
200 up to 2,000 0.48 O.lS -68 0.91 l. 32 46 
2,000 up to 10,000 0.33 0.12 -6S 0.63 1.13 79 
10, 000 and over 0. 30 0. 16 -47 o. 44 0.31 8S 
Total 0.3S O.lS -59 1.04 1.43 37 

Source: Censo Aarocec~ar:o, 1970, Table 36; Censo Aarocec~ar:o, 1980, Tacle 

3S. 



carrying capacit1 in light of its reduction in natural ?asture a nd its 

inc=ease in improved pasture. ) 

One surprise is the amount of unused and fallow land in the middle ranges 

of farm size in the country data and those for Parana and fo r Ceara (~able 

5) • In ~ato Grosso, the percentages of unused and fallow wasteland a r e 

relatively low, but largest ?ercentages are in the largest sizes, as we 

expec~ed but did not find for the other two states. Extension agents and 

agricultural technicians have noted tha t farmers can make more money ~y 

holding land for speculative purposes rather than investing in improved 

practices. 15 

The picture that emerges from these data is one of a g reat deal of unused 

land tied up in medium-sized f arms and large estates while the small-Earm 

sector is probably utilized to the point of exhaustion. Indeed, there is some 

indicati on that smallest farms were cutting back in land-~se intens ity in the 

1970-co-1980 period, which may well be related to overuse of the land 

resource. They also seemed quite stable in size (Table 2), and this may mean 

that they have already reached some c=itical minimum area. The census does 

not tell us (but perhaps subsequent analy sis will) whethe r land is immediately 

carved out at the frontier by large farmers or whether small farmers c l ear the 

timber and the brush only to be displaced l ater by large fazendeiros and / o r 

spec~lators. We suspec: t hat both ?ractices are common and t hat we are not 

likel1 to find many stable pP.asant communities at the frontier. 

I ncomes and Productivitv 

The fac: that the labor- intensi ·1e meciod of comoining resour~~s on s~al: 

farms results in incomes abcve what wou~d be expec~ed by examining : he 

pro9or~ion of nonlabor fac:o rs used is a :ur:her a nd pP.rhaps more i~9or~~nc 

test of the econcmic contribution of the small farm in arazil. As Table 3 

I 
I 
I 
I 

I 



demonst:ates, a large proportion o f total agricultural production i n the 

count:y originates on farms under 50 hectares; t hese farms--wit h 1 : pe rce nt of 

the land--yield ~O ?ercent of farm receipts and earn half o f t he count : y ' s net 

agricultural income.
16 

Of the three states selected for compar ison, t wo 

exnibit a pattern quite similar to the count:ywide data (Table 4) ; only :1a to 

Grosso, the frontier state, diverges from the ?attern. Mato Gross o is t~e 

most classically bipolar case examined here; its land area is t aken u9 

preponderantly with large farms, and output is ?reduced and scarce o r 

quasi-scarce factors are used in their greater part by this l arge- Ear :n 

sector. In ~ato Grosso, farms that are over 200 hectares in siz e occupy 9 6 

percent of the agricultural land, account for 79 percent of t he c : op l and a nd 

80 percent of t he capital (and only 36 percent of the labor ) , and generate 82 

percent of the gross receipts and 74 ?ercent of the net income. I n Ceara a nd 

Parana, the small farm dominates this measure of agricultural performance, as 

17 
in countrywide averages. 

Based on the countrywide data, it can be infer:ed that the 46 mi:l ion 

hectares allocated in small-scale units (out of Brazil's 365 mill i on hectares ) 

produce between two- fifths and one-half of its agricultural product. Thes e 

small farms cannot be dismissed as simply subsistence producers, far~ers who 

consume their ou t put and, hence, do not make a useful contribu t ion beyond tne 

farm gate to t he count:y's economic development. Economic de velopme n t 

requires t hat food oe t:ansferred in abundance , and cheaply, t o ~ he nontar:n 

sector, where i t j ecomes a wage good. Tacle 8 s hows that i n al: si=e 9ro ups , 

a :nean of ov~r 86 ?ercent o f to tal ?reduction is mar keted . Wh1: e :nar ke t abie 

c . .... . ... a r :ns , 1 ... i s al.:zc 

s ubstantial on s~all far:ns. Fa r:ns f:om 1 to 50 hectares in s i z e :nar ke t 78 

~ercent of wha t t~ey ?roduce coun t : ywide. On t he basis o f t hese data, t he 



t endency of s ome to regard s mal l -scale produce r s a s subs istence g r owers, who 

support themse l ves with t heir own p r oduction but have l it t le excass to sell, 

i s incorrect . Small produce r s are , indeed , q uite i nt eg ra t ed into the mar ~ec . 

Thi s seems to contradict Furta do (1 972, pp. 98-99) , who wri tes , "In 

e xercis ed only a small i nf luence in t he Brazil, the ?easant community • 

p r ocess of accumulation. 1118 
On t he o t her hand, wi t hout t he wealth o f data 

on the matter which the 1980 census prov id es, referr i ng t o fa r ms under 100 

hectares as "petty producers," da S ilva (1978, p. 163) concluded: "pect7 

production • •• is responsible for the greater part of t he ur oan food supply . " 

Two other quest i ons are now appropr i ate: Which o f the s even size grou~ s 

is responsible for the bulk of ag ricultur a l production. And , i n which siz e 

cohort is production growing most rapidly? The most nee i ncome from a s i ngle 

category in 1980 was generated by the 10-50 hectare g roup (Ap? endix T~cle lM ) , 

which produced almost one-third of net income in agricul ture in the count =y . 

The percentage in 1970 from t he same category was somewhat g r eater. The 

category that generated the ~ost receipts was the 200-co- 2, 000 - hec : a r e f a rm , 

which accounted for about 30 ?ercent, while i n 1970, the 10- SO hec t a r e group 

generated h i ghest rece i pts . In Paca na and :eara , t he 10- 30 hec t a r e group 

generated the most net income and to t al recaipts in bo t h 1970 and 1980. In 

cont : a s t t o the o t her two s ta tes, i n Maco Grosso, the 200-co- 2,00 0- hec: a r e 

catego r 7 accounted for most fa rm :eca i pt3 in 1970 and 1980 a nd most ne e inc~me 

i n 1980; ~ost net income i n 1970 Cjme f rom the 2, 000-co- 10 , 000 - hec : a r e group . 

As Append i x l B 3hows , expo rt c : ops, usual: y cons ide r ed high ?alue ( ccf~2e , 

soybeans, sugar ) , and :ice product ion a r e concent:ated i n t he 

Dome s t ic c : sp ? r educt i o n , often consider~~ 

l o we r value (beans , man ioc, and ma ize) , is concent=a ted in the 

i a 
l - to- 200- nec : a r e ca tego r7 . -



• Reporting error. 

** • 9973. 

Source: Censo Aarooec~ario, 1980, Tables 32 and 33. 



In the country as a whole, Ea r ms Erom 50 to 10,000 hecta r es g r ew ( in 

ter~s of farm receipts and net income) at 3 fas ter rate than the 

under-50-hectare g roup. Similarly, in Maco Grosso, growth concenc=ated in the 

200-~o-10,000-hectare group, and, in Parana, most rapid g r owth in tocal 

receipts was in the middle-sized and large farms (over 50 hectar es and under 

10,000 hectares ) ; in Ceara, r e ce ipts in the over- 2 ,000-hectare g r oup grew 

fastest, but this was not matched with net income growth. 

A general conclusion is that middle- sized farms (and in some c~ses larse 

farms) appear to be poising themselves to ?lay a la r ger role in Brazilian 

agricultural production. Dur i ng the 1970s , they became mor e impor : anc 

economically by nearly all the measuremencs we use. This lends c = edi~il~t! co 

the work of the U.N. Economic Commission for Latin America and the Cariboean 

(C~PAL) , which fo r the past ten years has ~een wr i ting tha t agricul:u r e i n 

Latin America is modernizing (FAO 1978) and that the paradigm of st=ic: 

bimodalism with small, undercapital ized ?easant farms on one hand and 

unproduct!.ve escates on t he other needs t o be revised. The de•1elop:nent of 3 

more c~mmercially oriented agriculture is ?robably i n response to a need for 

export earnings , changes in cond itions of inc e rnal markets attendanc upon 

growth of a s ubstantial middle class a nd cit1-based i ndustr ies , the 

dissemi~at!.on o f green-revolution technology , a nd the fac t that the thr eat of 

land refor~ may be first vis i ted upon unp roduc:ive, idle , and undecexp:o1ted 

lands (as it was in most extant r efor~s of the last three dec3des1 

(~hiesenhusen 1989). 

Lehmann (_982a , 1982b) feels that c~e focus of this mcderni=at:on ap~ears 

to be on inter~ediate-si= ed fa r:ns.
20 Li~ewise , Scot: feels there ~s i 

b r ighc future fo r middle-si= ed fa r :ns in 3 r azil , bec3use they are l:kely to 

grow crops with a high income elasticit'l of demand as well as expor:3bles : 
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mi:c of entrepreneurial talent, low cost family labor and access to subsidized 

credit allows medium-sized :ar ms to outperform larger capitalist far~s oec3use 

of labour market imperfections, and to out?erform peasant farms owing to 

higher technical efficiency arising from capital market imper=ections, 

superior land quality and greater managerial skills" (Scott 1985, p. 31) • 

However, while middle-sized (and some large) farms are modernizing in 

certain parts of Brazil, a surprisingly large percentage of production is 

st i ll the domain of the small farm. The reasons for this small- farm 

production dominance in Brazil need to be explored. One plausible expl a nation 

is the existence of an inverse relationship between farm size and land 

productivity . Such a relation has been documented for different countries and 

different time periods
21 

and is so frequently stated that it is almost 

accepted as a universal relationship. Tables 9 and 10 show an inverse 

relation between product per agricultural hectare and fa rm size in Brazil and 

in each of the three states. 

Why does such a relationship prevail? Carter offers two explanation: (1) 

a correlation between locational features and farm size, and (2) specific 

characteri stics of farms in ~he different farm-size groups (for example, 

decreasing returns to scale and distinct factor use and al l ocation pac~erns ) . 

Appendix 2 presents a formal ve rification of the existence oi an in?e rse 

farm-size-?roduc:ivity relationship in Brazil in both 1970 and 1980, a ?at:ern 

which persists across regions of the country . The findings are that an 

inverse relationship ~r~vai:s even af~er controlling for land q uali:y (us in~ 

average land pric~ as a ?roxy) and that there are constant returns co scale . 

Finally, the inver3e re lationship disappears if t~e regression conc:als for 

input-~se intens ities . This result suppor:s Carter's second explanation . !n 

I 

I 
I 
I 

I 
I 



TABLE 9 

Relationship between Land, Labor, and Capital Productivities, Brazil, 1980 

(expressed as ' of Under 1 Unit) 

TO'l'AL RECEIPTS PER NET INCOME PER 
~'ARM SIZE 

A<J • Land Cropland Labor Capital A<J • Land Cropland Labor 
(in hectares) llectare Hectare Unit Unit Hectare Hectare Unit 

B R A Z I L 

llnder l 100 100 100 100 100 100 100 
l up to 10 35 50 184 H8 33 47 175 
10 up to 50 18 47 428 72 16 41 369 
50 up to 200 9 45 658 59 6 31 456 
200 up to 2 ,000 ti 47 1290 51 4 28 763 
2 ,uoo up t o io,ooo 3 50 2230 27 l 27 1213 
10,000 and over 1 51 1950 22 0.1 6 219 
llati ona l 7 47 55 5 34 363 

C E A R A 

llnder l 100 100 100 100 100 100 100 
1 up to 10 11 14 5li 9H 15 19 79 
10 up to 50 4 8 84 74 5 11 109 
50 up to 200 2 7 129 60 2 6 141 
200 up to 2 ,000 l 6 207 44 l 3 143 
2 ,000 up to 10,000 1 4 370 25 neg neg neg 
10,0llO anJ over l 4 649 23 0 . 3 2 243 
Hcyi onal 101 10 2 

Capital 
Unit 

100 
84 
64 
39 
30 
15 

3 
39 

100 
130 

95 
55 
30 

ne9 
10 

[continued) 
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(Table 9, Relationship between Land, Labor, and Capital, cont.) 

TOTAL RECEIPTS PER NET INCOME PER 

FARM s1zi:; Cropland 
(in hectares) 

Ag. Land Labor Capital Ag. Land Cropland Labor Capital 

llectare Hectare Unit Unit Hectare Hectare Unit Unit 

MAT 0 G R 0 S S 0 

Under l 100 100 100 100 100 100 100 100 

1 up to 10 9 9 105 116 10 10 119 135 

10 up to 50 3 9 184 68 3 8 167 64 

50 up l o 200 2 9 312 50 1 6 197 32 

200 up to 2 ,000 l Ii 1005 45 0.5 4 479 21 

'1. ,1100 up tu JU,000 0.6 11 1163 29 0.3 6 999 18 I l 

lll ,O llO dnd over 0.3 16 1826 35 0. 2 9 1059 21 10 

H~yional 0.6 10 630 39 - 6 371 25 

P A R A N A 

llnder 1 100 100 100 100 100 100 100 100 

l up to 10 17 16 162 164 20 19 193 200 

10 up to 50 12 15 318 148 13 16 331 156 

50 up to 200 ti 16 649 1 25 Ii 14 564 11 2 

200 up to 2 ,000 5 18 1 074 93 5 15 897 81 

2 ,U OO up to 10,000 3 19 1462 81 3 17 1308 7 5 

10 , 000 c. nd o ver 1 ] 2 757 58 0 .7 6 368 31 

l<c'.] i o nd l - 1 b 378 1 22 - 16 366 

Source : f~!1 so ~9£2P<:cua rio, 19BO, Tables HI, 20 , 22 , 2<J , 3'1., and 34 . 



particular , both labor and percent3ge oi land planted to c r o?s have a 

signifi cant impact on yield. 

To support these findings, Table 6 shows that small fa r ms crop a lar ge r 

percentage of their area than do large farms and cropland yields more :arm 

receipts and net income than whatever is produced (for example, livestock) on 

noncropped land. During the 1970s , there was an increase in the percentuge oi 

large-Earm property that was cropped, and hence the residual betNeen cropped 

land and total agricultural hectarage (which, presumaoly , includes :armland 

devoted to the farmstead, pasture, infrastruc~ure, fences, irrigat:on worKs , 

forests, and so on) was reduced. Interestingly, the elasticity of ou~~ut with 

respect to farm size in 1980 ( .20) is only half of its 1970 value ( . 40 ) . 

Countrywide, 90 percent of the land in the smallest-Earm categor7 was c rop~ed 

in 1980 ; this figure dropped to 2 percent on the very large farms (~able 6j . 

The relationship between the percent of total land in crops and far~ size is 

indirect; on the other hand, the percent change in t he former calculation from 

1970 to 1980 is related directly with :arm size. The subfamily units register 

a 3-?ercentage-point loss in total land i n c rops (a drop of 9 3 percent to 90 

percent ) while the land in c r ops doubled on the largest units (f rom l to 2 

percent) . The idea expressed earlier, that adjustments a r e ~eing ~ade to 

i ntens ify p roduc~:on on middle- si=ed ar.d l arge farms, is : einforcad. 

Grea ter cropping intensity goes hand in hand with g r eater lacor use ?er 

hectare. C:opped land r equires more lac or than noncropped land ; : jus, small 

f3 rms use more labor per un:t of out?u: ~~an large ones . The heavier re lianca 

on labor on small fa r'!t\S also :eflec~s :he abundance of an underempi~yed :ami:1 

labor force. As Ta bles 2 and 11 show, small far~s count =:TWide ~se a ~uc~ 

larger unpaid ~ami_y-labo r input than lar~e ones. r: is ?rooaclJ t~e c3se 

that the smaller farms (up to the "me~ium-sized " farm at least) use t~is 
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unpaid component of their labor fo rce until its ~arg inal ?reduct is close to 

~ero. Farmers rely heavily on ~ amily labor in the small-size cohorts in 

Pacana and Ceara, but then family laoor as a percent of the labor fo r ce falls 

precipitously ( family labor is relied upon l onger in Mato Grosso) . When labor 

comes to represent an out-of-?Qcket cost for wages (or when there are real 

opportunities for family labor in an alternative job ma r ket) , the Earm- ?a1d 

wage will be reduced only until that wage equals its ~arginal produc:. As 

wage labor comes to predominate , production ?er hectare drops shar ?li , as 

illustrated after the first three small-far~ size cohorts or so in ~aoles 9 

and 10. (Table 11 also shows the changing constitution of the far~ labor 

force with declining family labor and sharecropping and inc=easing wage labo r 

in all size categories.) 

Other differences in r esource allocation are also cor:elated wit~ far~ 

size. Countrywide, small farms are also more capital intensive than 

medium-sized or large farms (Tables 9 and 12). This is only roughly t=ue when 

we scrutinize the states separately, however. In no case do far ms ove r 200 

hectares utilize more capital per agricultural hectare than the very smallest 

category. Fertilizer is ?robably t he capital input with most influence on 

yield , ~nd, in all cases , fertilizer per agricultural hectare is negatively 

correlated with Ear~ size . ~his is not sur?r ising: the smaller t he :arm , the 

higher the percent of c:opland and, hence, the :ertilizer needed per hec:are . 

Noc unexpec:edly , wh en fer:ilizer pe r hectare cropland i s examined, c~e i9 80 

r ela t ionship oecomes quite direc: count ::lW ide . In commercial and ~ighly 

capitalized ?arana, where c =o?land as a ?er centage of agricul:u:al l and is 

high through ~any sizes (~able 4) , t~e ?ic:ure is les3 c l ear . Om1c:ing the 

tiniest far~s, fer~ili=er ~se ( ~~cle l:) : :ses s~arp ly frcm ?easanc through 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 10 

Brazil, Relationship bet~een Two Product Measures per Factor Un it 
(in constant 000 cruzeiros) 

TOTAL RECEIPTS PER 
FARM SIZE AGRICULTURAL HEC'!'ARE NET INCC.'!.E PER HECTARE 

(in hectares) 1970 1980 % Change 1970 1980 % Change 

B R A Z I L 

Under l SS.6S S9.70 7 36.99 38 . 77 s 
l up to 10 16.47 20.99 27 10.54 13. 00 23 
10 up to SO 7.36 11. OS 50 4.50 6.20 38 
SO up to 200 3.22 S.43 69 l.59 2.4S S4 
200 up to 2,000 2.10 3.48 66 0.94 l. 34 43 
2,000 up to 10,000 0.96 l. 6S 72 0.4S O. S8 31 
10,000 and over 0.46 0. 54 19 0. 23 0.04 - 63 

Average 3.03 4.22 39 l. 34 l. 98 48 

CE A RA 

Under l 50. 70 110 . 91 119 23.S4 49.86 99 
l up to 10 7.83 1 2.50 60 4. 66 7.73 S6 
10 up to 50 2.65 4. 35 64 l. 60 2.58 51 
SO up to 200 l.26 2. 0 2 60 0.66 l.15 65 
200 up to 2, 000 0. 70 l. 33 90 0.30 0. 41 27 
2,000 up to 10,000 0.33 0 .87 164 0.12 - 0 . 67 - 642 
10,000 and over 0.10 l.13 997 0.0011 1.19 19 
Average l. 38 2.51 82 0.74 l.15 55 

M A T 0 G R 0 S S 0 

Under l 122.23 190.46 S6 79 . 54 111. 98 41 
l up to 10 21. 80 17.34 - 20 12.49 11. 51 - 7 
10 up to SO 7.61 7.55 - 1 4.20 4.01 - 5 
SO up to 200 2.41 3.20 33 1.10 1.18 7 
200 up to 2,000 0. 82 2.11 158 0.36 0 .59 60 
2,000 up to 10,000 0. 44 l. 07 143 0. 21 0 . 36 71 
10,000 and ove r 0.28 0 . 52 86 0 . 12 0 .18 50 

Average 0.6 9 l. 21 76 0. 36 0.42 18 

p AR AN A 

Under l 190. 07 140. 15 - 26 83.78 73.60 -1 2 
l up to 10 16.79 24.46 46 10 . 27 15.3 6 50 
10 up to 50 9.35 1 7 .43 86 5.55 9.sa 72 
50 up to 200 5.08 12 .34 143 2. 0 i 5. 5 i li5 
200 up to 2, 000 5 . 24 7.9i 52 2. 42 3 • .:2 45 
2, 000 up to 10, 000 2. 19 4. 21 92 0 . 91 l. 99 119 
10,000 and over 13 . 02 2.23 - 83 11. 39 0.57 - 95 
Average 

Source: Table 1 , above; Censo Acrooec~a r~o . 1 970 , Tables 9 , 31 , and 34 ; 
- - . .., ! 



FJl.111 S lil:: 
'IOl'AJ. [JI.In~ 

( in liectares) 1970 1900 

llnid l ll,414,001 14,313,617 
l lip tD 10 75,Ju2,4tJ6 U~1 J 5U,865 
JO 1ip to 50 70,014,J:LY 81,9J5,215 
5U tp to 200 29,YOl,bfl:L 43,6n,452 
LOO up to 2, 000 lU,290,832 2Y,809,UJ9 
2, 000 tp to 10, OllO 2,152,)19 4,274,672 
l 0, tlOO an..i OV\:r 451,3U9 1,424 ,742 

Nati<:.) 208,0-lU,406 25~, l:l01,050 

lJrde r l 281,946 201 , 835 
l l\) to 10 4, 345, 515 4, 564,581 
10 lp to 50 3,96Y, 151 4, 551) I YO) 
50 up to 200 2, 091,491 :.1,805,434 
21)0 lp to 2, 000 9fl, l 5Y l,4l 5,4T7 
2,000 up to 10,000 u0 , 6j9 JJ?,569 
10,000 arrl owr 10, ~170 JU, 099 

l<...:J icn 11,716,U-/l 13,6Y3,UY8 

'INll.E 11 

'fypes of. lalx>r ard Olarge, Brazil, 1970-1980 
(in persc1r-m:~1ths) 

AS EEK»n' ~ I mR RRE IN NlllQJifi\JRE 

l:'ami l ;z: 1 aboc Perrmnent Iii red I at:x>c 'Jatp;:>rary lat:x>c 
\ Olafl3e 1970 1900 \ O\an]e 1970 1900 l Char¥]e 1970 1980 l Char¥]e 

BRAZIL 

25 94 92 -2 l l 6 5 7 39 
13 93 89 -4 l l 32 6 9 71 
17 86 80 -8 3 5 4U 7 13 80 
46 68 58 -14 11 15 33 13 22 70 
63 39 28 -27 33 37 14 18 30 62 
99 10 13 -27 51 52 l 21 32 51 

216 9 5 -44 66 72 lO 19 22 17 
2!> 81 72 -11 7 10 50 9 16 82 

CEARA 

- 28 90 86 -4 l 4 168 7 9 35 
5 86 bl -6 l 3 203 12 16 32 

15 79 67 -16 2 7 347 17 24 45 
34 65 47 - 27 4 13 213 22 33 50 

51 42 25 -41 8 21 l.54 28 39 33 
71 16 9 -59 19 25 54 29 44 53 
65 6 3 -59 10 66 532 34 28 -20 
17 75 63 - 17 2 0 245 l7 25 47 

Sharecrqp::rs 
1970 1980 % Charge 

0 0 - 66 
1. 0 - 38 
3 2 - 24 
8 5 -43 

11 5 -52 \,J 

9 3 -67 w 

6 0 - 95 
3 2 -34 

l 0 -89 
l l -43 
3 2 -17 
9 7 -18 

21 17 - 23 
36 22 - 40 
49 4 - 92 

5 4 -11 

(CXX\tinuedl 



(Table 11, Brazil, 'fypes of liiboc arrl <l1aN]e, cx:tlt.) 

AS mo:Nl' <F 114.0CR RUE IN PGnanm.JRE 
'lurAL I />D'll 

1.-'All·t srnt:: Family latxx Permanent Iii red labor ~ry Ial:x:>r ---
(in lu.:Ldccs) 19711 ]900 i OWJJe 1970 1980 % Olan]e 1970 1980 i Olan:je 1970 1980 i Cl1ao]e 

MATO GROSSO 

llil.i e r l 14,019 40,332 172 97 94 -4 2 4 88 2 248 
1 llj_J tu JO 1, sou, "/':;;7 l,':;;44,ll~J 2 'J7 95 -2 l l 15 2 3 22 
Ill up LO 50 l,J4J,3JU j, ':;; :Lil, b:.!4 ]) 93 U9 -4 3 3 29 4 7 80 
:.u lp tu :wo 500, 120 1 ,CJJ'::i, :L:.!l 107 tl5 79 -8 7 11 56 7 lO 37 
21 111 up lD 2, 000 62J,4lll l,379,4b4 121 69 50 -27 18 31 n ll 18 56 
2, UOO Lp tH 10,000 247, 454 615, 7'::i5 149 41 24 -41 43 77 79 15 24 56 
IO, !JOO arrl ov..-::r 152, 991 360, 1 OU ] J5 18 10 -47 60 69 15 22 21 -1 
l<ojiCXI 4,3~ll,UU9 6,49':;;, 657 48 85 70 -17 9 lU Hll 6 11 89 

PARANA 

llrrle r l 151,038 2tl9, 726 92 85 97 13 l 2 23 13 l -89 
l tit) t o 10 10, lf/O, CJ ':;;':;; 7, 2~l,Ub5 - 2tl 9) 92 -2 l 2 61 5 6 9 
10 l{l to ':;;0 10,527,7J9 9,U27,411 -7 ll8 79 -11 4 6 39 6 12 96 
~ l\) tu 200 2,164,679 2,UU7,045 33 57 49 -16 16 21 26 21 25 19 
200 l{l lD 2, 000 1, 11l,66J I, 731,057 56 21 17 -l'J 51 49 -5 24 31 31 
2, (JOO 1 p to ll I, ()()() D 2, 047 211, 348 60 8 5 -31 73 60 -18 18 31 73 
)(1,000 uni Olk f 3b,0':1U U':;; , 200 1J6 0 -45 !!9 Ul -9 ll 19 Tl 

R...;.g iw 24,l !H, 319 22 , 32J,b'::i2 -u 84 74 -13 7 11 58 8 ]3 65 

So.m::e: 1olJ1e l, c.Jx~ ; <:Cn~ hJ rq>€01a ri o , 1970, '!~bl es 16 ani 20; Cenro ~rq·JeU 1ar!~· 19UO , 'l~bl e:s 20 an'! 22 . 

SharecrqJ?ers 
1970 1980 i Olarge 

o.oo o. 18 
0.09 0.06 - 35 
0.22 0.29 )l 
0.68 lJ.73 7 
1. 20 o.&4 -30 
1.01 0.60 -411 
0.31 o. 16 - 50 
0.41 0.44 7 

0 () 49 
0 l 269 
l 4 155 
4 5 26 
4 ) -27 
2 4 167 
0 0 
l 3 121 

w 

"" 

I 
I 
I 
I 
I 
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TABLE 12 

Capital Use per Hectare, Brazil, 1970 and 1980 
(in constant 000 cruzeiros) 

1) Countrywide 

k'l::R'i'ILIZER USE 
FAHM SIZI:: 

(in hectares) 

Pl::H lll::C'i'_A..:...R_I:: __ _ 

FERTILIZER USE PHR 
llEC1'ARE IN CROPS 

1970 1980 % Change 1970 1900 % Change 

llradc r l 0. 86 1. 04 21 1.00 l. 25 26 

1 up tu 1ll II. H 0. 71 Ul 0.74 1. 37 86 

I II up LO 50 0. Lb ll . 64 143 1.04 2.34 1"1.4 

5 () Ill) LO 2 IJ I) o. l 7 u.42 157 1. 63 3.12 91 

~OU ll LJ LO 2 ,000 (l. l) o. 34 169 2.46 4.70 91 

L I 000 11µ to 10,000 U.OJ (). 15 J50 1. 97 3.48 7"/ 

10,11011 ulld O Vt:( u . Ul ll. 0 ~ 679 0.69 3.76 444 

Nd Lion 0. l j O. JI 14"1. 

TOTAL NON-LAND 
CAPI'l'AI. USE l>ER HECTARE 

1970 1980 % Change 

llndtr l 76.69 118 .15 54 

l up to 10 2U. 57 46.44 63 

1 (l up to 50 16.62 29.86 80 

5 0 ll lJ to L llO 9.5J 18.28 92 

L IHI up LO :! I (l(l() 3.86 13.56 251 

L,llllll II(> tu l ll, llllll 4. J I j L. OU lUO 

1 Cl I lJlJll und OV<.; L l . 'J -l 5 . ll 6 l bll 

lluLiun u. ~4 15 . n. U£ 

MACllINl::RY VALUE 
___ P_l::R llECTARE 
1970 1980 % Change 

1.17 l. 58 35 
0.98 1. 89 93 
1.04 :l. ~3 1U2 

0.6li 1. 88 178 
0.46 1. 25 172 
0. l y o.uo 316 
0. 0 £i 0.24 20U 

MACHINERY VALUE 
PER HEC'l'ARE CROPLAND 
1970 1980 % Change 

1. 26 l. 75 39 
1. 60 2.96 85 
3.21 8.30 159 
4.88 10.23 110 
6.61 11. 20 69 

8.48 15.86 U7 
14.44 14.93 ) 

TO'i'AI. NON-LAND CAPITAL USE 
Pl::R lll::CTAHI:: CHOPLAlm 

1970 1980 % Change 

82.58 130.71 58 
46.63 72.67 56 

51. 34 84.56 65 
68. 70 99. 41 45 
55. UO 121.65 l 8 

}Yll.'J'J £4 (). 6 ., "1.6 

) 5 ., • ll j 31"1.."l.6 - J:j 

n . 'J5 llJ.11 5 55 

lcontin11ed) 

w 
1n 



(Table 12, Brazil, Capital Use per Hectare, cont.) 

2) Ceara 

l'' t::R'rl I.I ZER USE FERTILIZER USE PER MACHINERY VALUE MACHINERY VALUE 
FARM SIZE l'l::R lll::C'l'ARE lll::C'l'ARE IN CROPS PER llECTARE PER llECTARE CROPLAND 

(in hectares) 1970 1900 \ Change 1970 1980 \ Change 1970 1980 \ Change 1970 1980 \ Change 

Under l 0.78 l.08 39 l. 30 l. 70 31 l. 71 l. 91 12 2.07 2.29 10 
l up t o 10 u.07 0.17 148 0.18 0.42 132 0.25 0.49 95 0.39 0.73 87 
J 0 up to 50 U.02 (). 04 uo 0.12 0.23 86 0.13 0.40 221 0.36 l. 02 184 
5l) UlJ t O 200 0.0060 0.0189 213 0.07 0.17 131 0.)2 0.36 200 0.57 1. 40 143 
200 up t o 2,0CJO 0. 0031 U. Ul 5U 3'13 0.06 0.13 104 o. 12 0.44 266 0.95 2. 58 171 
2 ,uoo up to 10,000 0.0011 0.0073 564 0.04 0.12 213 0. 0 Ii 0.57 648 0.94 3.75 300 
10 ,000 anrl over U.0006 0.0026 312 0.03 0.06 88 0.15 0.79 409 2.18 4. 54 109 

Region U.008& 0 . 0 2 40 171 0.10 0.20 95 0.12 0.43 254 0.63 1. 75 178 
w 
c:n 

'l'OTAL NON-I.AND 'l'O'l'AL NON-LAND CAPI'l'AL USE 
CAPI'l'AL USE P~R llECTARE PliR lll::C'l'AHE CROPLAND 

1970 1980 ' Change 1970 1980 ' Change 

Unde r l 112.56 255. 22 127 136. 42 304.83 1 23 
) lip t o 10 16. IH 2Y.BO 77 25.89 43.95 70 
10 up t o 50 6.79 13. 44 98 lY.53 34.17 75 
5U up t u 200 4. ) 9 8.99 114 20 . 2 6 35 .93 77 
2UO lip t o 2 ,0 00 2.U2 6.96 146 22 . 2 1 44. 41 100 
2 , 0 0 0 11 p t o 10 , 000 1. tJ 5 7.60 310 JU . 4 5 50 . j 3 17 3 
10 , 000 ei n d over 0.92 11. 4 5 1141 1 2 .97 b6. 00 409 
H~g i un 

(continued) 



(Table 12, Brazil, Capital Use per Hectare, cont.) 

3) Mato Grosso 

l:'ER'fl LIZER USE FERTILIZER USE PBR MACHINERY VALUE MACHINERY VALUE 

FARM SIZE Pt:;R llEC'l'ARE llECTARE IN CROPS PER HECTARE PER HEC'£ARE CROPLAND 

(in hectares) 1970 1980 ' Change 1970 1980 ' Change 1970 1980 ' Change 1970 1980 ' Change 

Under l l. 87 2.43 30 2.33 3.79 63 l. 74 5.45 214 l. 92 6.96 261 

1 up to 1 0 U.0297 0.06 114 0.04 0.10 164 0.44 0, Ii? 98 0.54 1. 06 96 

10 up to 50 U.0174 0.05 178 0,06 0.18 197 0.47 2.07 338 1. 45 5.88 305 

Sil up to 2110 0.0064 o. 0 5 679 0.08 0.40 420 0.31 l. 47 376 3.35 10.10 202 

200 up to 2 ,000 0.0026 0.12 2942 0.25 l.17 359 0.13 1. 24 841 6,54 12.30 88 

2 ,000 up to 10,000 0.0021 0.05 2206 0.48 1. 24 159 0.07 o.5o 590 15.29 12.48 -18 

10,000 and ov~r 0.0002 0.02 10399 0.3L l. 67 439 0.04 0.20 371 58.15 15. 57 -73 

keg ion 0.0022 0.0!> 2213 0.14 1.08 659 0.08 0.57 579 5. 0 5 11. 55 129 

w 
-..I 

'l'OTAL NON-LAND TOTAL NON-l.AND CAPITAL USE 

CAPITAL USE P~H tll::CTARE i>HR llt:;C'l'AHt:; CROPLAND 

1970 1980 ' Change 1970 1980 ' Change 

Under l 209.33 395.16 89 232. 32 504.25 117 

1 up to 10 17. 17 30.70 79 20.98 37.25 78 

10 up to 50 13. 1 2 22.69 73 40. 22 64.32 60 

50 up t o 200 8.08 13.19 63 87 . 41 90.42 3 

200 up L O 2,000 4.58 ~.61 110 226 .81 95 . 20 -5 8 

2 , 000 up to 10, 000 3 . 05 7 . 41 143 642.43 184. 88 -71 

10,000 and over 1. 75 2 .~ 7 70 2343 .18 226 .14 - 90 

kt?g i on 3 . 06 6 . 30 106 185. 59 128 . 63 -31 

(continued) 



(Table 12, Bra~il, Capital Use per Hectare, cont.) 

4) Pacana 

FARM SIZE 
(in li~clal· cs) 

Under l 
l up to 10 
10 up to 50 
50 Ul,> to 200 
20 0 up to 2 ,000 
2,000 up to 10,000 
10,000 and OVt:C 

Region 

FERTILiiER USE 
Pl::R lll!:C'rARE 

1970 1900 ' Change 

1. 85 1. 74 -6 
0.37 0.88 137 
0.36 1.15 224 
0.36 1.16 223 
0.42 0.80 93 
0. l 4 o. 3l 126 
o.oo 0. l 2 8197 

FERTILIZER USE PER 
llECTARE IN CROPS 

1970 1980 ' Change 

2.97 2.80 -6 
0.62 l. 43 129 
1. 01 2.36 135 
2.05 3.27 60 
5.11 4.15 -19 
4. 31 3.71 -14 
2. 74 2.56 -7 
l. 07 2. 8 5 168 

'l'OTAL NON-LAND 
CAPl'fAL USE PKR lll::CTARE 

1970 1980 ' Change 

llnder l 3 61. 98 457.90 27 
l up to 10 36. 51 48.44 33 
10 up to 50 25.16 37.88 51 
50 up to 200 16. 91i 31. 96 88 
2CJ0 up to 2 , 000 18.16 27 . 29 50 
"1..,000 up to 10,000 11. 16 16.Y4 52 
J0,000 unrl OVt:!C 11. 00 12.52 14 
Ht!~ i o n 

MACHINERY VAWE MACHINERY VALUE 
PER lll::CTARE PER HECTARE CROPLAND 

1970 1980 ' Change 1970 1900 ' Change 

12.44 9.32 -25 17. 61 13.08 -26 
0.97 2.46 154 1. 20 3.22 167 
1. 29 5.86 354 2.70 10.13 275 
1. 32 6.82 41 5 5.66 17. 0 l 201 
1. 05 3.27 210 7. 57 14.40 90 
0.40 1. 04 162 7.40 9 . 0 7 22 
0.29 0 . 54 89 543.64 5.57 -99 

3.38 11. 52 241 

TOTAL NON-I.AND CAPITAL USE 
P~R llECTAHE CROPLAND 

1970 1980 ' Change 

512.64 642.39 25 
45.4 5 63.43 40 
52.64 65.47 24 
72 . 57 79.77 10 

130. 60 120 .31 -0 
252 .82 147.98 -41 

20 , 931:1.47 1 29 .14 -99 

Source: Table 1, above ; Ce[lSO Agropecuario, 1970, 1'a bles 9, 27, and 31 ; Censo ~E_2pecuac i o , 1 91:10 , 'l'ables 
lti, "/..Y , and 34 . 

w 
co 
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commercial farms, then drops on large and very large farms. The same U- sh aped 

relationship is found in Parana in machinery value per hectare c ropland (in 

the other cases examined, the relationship is direct), demonstrating 

middle-sized-farm modernization in a state where middle-sized commercial f a rms 

are important. The ratio of capital to labor (Table 13) rises throughout all 

22 
size categories. 

In most cases, the inverse relationship between cropland and farm s ize 

and the inverse relationship between labor and all nonland capital and far~ 

size overwhelm the effects of other factors at work that would show highe r 

land productivity on large farms. Large farms probably have more uni versal 

adoption rates of advanced technology, for they have more access to c=edit. 

We have shown that they tend to have more improved pasture (Table 6) and t hat 

they cultivate higher-valued c=ops (Appendix Table lB). In fact, they also 

obtain, on average, better yields for a given set of inputs. This is evident 

from the coefficients of the regression model (Appendix 2) which controlled 

for resource-use differences among farm-size categories. The next secti on 

will provide more evidence on yields. 

As in the discussion of farm receipts, while the small-far~ sector i s 

most highly productive, these farms are not the most dynamic in terms o f 

productivity change. The land productivity data (Table 10) show t he highest 

percent increases in total receipts per agric~ltural hectare fo r f a rm sizes 

ranging from 50 to 10,000 hectares. However, the larger farms in t his r a nge 

appear to have gx~erienced more signifi cant inc=eases in produc~:on costs 

(this is evident in the net-income based productivity figures shown i n Table 

10, partic~lar~y those for the state of Ceara ) . 
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TABLE 13 

Capital/Labor Ratio, Brazil, 1970 and 1980 

FARM SIZE 1970 1980 \ CHANGE 1970 198 0 % OiANGE (in hectares) 

B RA z 1: L C E A R A 

Under l l. S5 2.31 50 l. 91 4. 91 le: -
- I 

l up to 10 3.27 4. 7 5 45 1. 81 2. 99 66 
10 up to SO 8.37 13. 53 62 3. 15 5. 48 74 
50 up to 200 16.65 25.96 56 6.45 10 . 52 63 
200 up to 2,00 0 22.30 58. 74 163 14. 30 23 . 00 61 
2,000 up to 10, 000 99.17 190.80 92 32. 10 68 . 5 i 114 
10,000 and over lSl. 84 21 3 . 01 40 36. 52 139 . 68 2 83 
Total 9.79 2. 24 118 4. 33 8. 30 92 

MAT 0 G R 0 s s 0 p A R A ~ A 

Under l 4.14 4.08 -2 S.81 7 .49 29 
l up to 10 2. 38 3. 42 43 5. 70 7.33 29 
10 up to 50 6.91 10.2S 48 10. 84 15 . 34 46 
SO up to 200 18.0S 24. 84 38 22. 91 38 . 47 68 
200 up to 2, 000 60.06 91.13 52 62. 21 84 . 23 35 
2 , 000 up to 10,000 174.18 249.22 43 138 .17 13 4. 72 - 3 
10,000 and over 244.49 236.S4 - 3 133. 41 9 7 . 44 - 27 
Total 31. 87 63. 29 99 12 . 99 22 . 62 74 

Source: Ce n so Aorocecuario, 1970, Tables 16, 20 , and 27; Ce nso 
Aorooecuar i o, 1980, Tables 20, 22 and 29. 
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Phvsical Production 

Considering physical yield for major crops (Table 14) allows us to 

explore the distribution of production, of land productivi ty, and of output 

growth by farm size in more detail. Data on output, ac=eage, and yield are 

analyzed for seven crops. The analysis includes three principal export crops 

(sugar, soybeans, and coffee) and four pr i ncipal food crops (r ice , maize , 

beans, and manioc). In 1980, these crops represented the bulk o f production 

for Brazil (all seven crops accounted for 70 percent of c=opland with rice , 

corn, and soybeans accounting for 50 percent) and also for the s tates of 

Parana (seven crops equal 94 percent of c=opland ~ith soybeans and cor n 

equaling 65 percent) and Mato Grosso (seven crops equal 66 percent of 

23 
c=opland; rice and soybeans equal 53 percent) . The state of Ceara is, 

however, less well characterized by these seven crops (they equal only 28 

percent of cropland). 

Upon revisiting the issue of farm size and land productivity using the 

crop-specific data, the relationship between physical yield and area 

cultivated varies by crop and by region. Nationwide averages exhibit a direct 

relation between yield and f arm size for export crops. The t=end fo r rice a nd 

manioc is an inverted u-shape, favoring middle- sized farms, and corn and beans 

show no trend. In ?arana , expo rt crops are also charac~eri=ed by a jirect 

relationship with the exception that soybean yields are greatest on the 

10-to-50-hectare far~s. Manioc production exhibits the inverse r elation and 

o t her food crops show no t rend. In Ceara, an inverse relation is observed for 

corn, cof:ee, and bean ?reduction and the remaining crops exhibit an inverted 

U- shape pattern. In Maco Grosso , r ice and bean yields are inversely related 

to fa rm size bu t all other c rops show no trend. These obser?ations dr3w one 

to the c onclus ion that the noted inverse relationship betNeen fa r~ receipts 



TABLE 14 

Rates of Growth of Production , Area, and Yield, by Farm Size, 1970-1980a: Export Crops and Food Crops 

EXPORT c R 0 p s 
FARM SIZE 

Coffee Soybeans Sugar 
(in hectares) 

Product.b Area Yield Product. Area Yield Product. Area Yield 

B RA z I L 

llnder 1 -.13 - .39 .44 l. 69 l. 21 . 22 -.49 -.55 • 14 
1 up to 10 .92 • 38 • 39 .89 .15 . 65 -.11 -.35 .36 
10 up to 50 • Y1 .46 . 31 3. 28 l. 12 l. 02 .37 - • 0 5 .4 3 
50 up LO 200 .% . 66 .18 9.39 4.35 .94 .98 • 41 .40 
~uo up to 2 , 000 .70 • 49 • l 4 10. 24 5.63 .70 1.10 . 67 . 25 
2 , 000 up t o 10,000 .uo • 18 .53 23 , 65 14. 76 . 56 l. 94 l. 39 . 23 
10,000 dnd over • 34 -.14 . 55 68.95 44.62 .53 l. 70 l. 00 .35 
Average .&6 • 50 . 2 4 5.75 2 . 56 .90 l. 06 . 54 .34 

C E A R A 

Under l - . U9 -.77 -.55 -.ea -.81 .07 
l up t o 1 0 -.Ju -. 33 -. 06 -.08 - .4 9 .81 
10 up to 50 . 01:1 - .11 • 21 -.28 -.47 .36 
50 up to 200 l. 52 . 44 .7 5 . 09 -. 21 .37 
200 up to 2 , 000 ]. ~9 . 60 . 43 . 22 - . 19 . 51 
2 , 000 up to 10 , 000 - .4 0 • 34 - . 55 
10 , 000 eind OVt:!r -1 -1 " 

Averagt:! . 19 .01 .18 - . 04 - . 34 . 4 5 

. 1980 value - 197 0 value 
a . Gr o wth rat e i s ca l c ulaled s imp ly as: 

1970 
valu e 

b . Produc t . (product i on) = rate of growth in gross physical o utput ; area = rate of growth in hec tares 
cu lLivdL e<.l ; yield =- rate o t gro wth of yields . 

* No t grown in 1960. 
(continued ) 

J:> 
N 



(Table 14, Rates of Growth of Production, Export Crops, cont.) 

E X P 0 RT c R 0 p s 
FARM SIZI:: 

Coffee Soybeans Sugar 
(in hectares) 

Pcoduct . b Acea Yield Product. Area Yield Product . Area Yield 

MAT 0 G R 0 s s 0 

Under l -1 -.84 -.91 • 77 
l up to 10 ti. 5 7 8 . 94 -.04 21. 28 H.92 l. 25 - .89 -.93 . 48 
10 up to 50 3.72 4. 41 -.13 98.30 29.25 2. 28 -.82 - . 85 • 19 
50 up Lo 200 7. ·11 7.20 .06 515.15 1 53 . 53 2. 34 -.70 - . 77 . 31 
2UO up to 2 ,000 5.37 6. 63 -.17 2630.6& 868.32 2 .03 -.26 -. 61 .8 6 
2 ,0UO up to 10,000 4. 51 4.09 . 08 2604 . 31 8ti 5 l. 94 8.17 14 .09 -. 39 
10 , 000 and over - . Oti 5. 80 -.Bl • 41. 79 l. 45 . 64 .i:. 

w 
Avet"a<]e 4 • ., 2 5 .UO - . 16 670.70 258.79 l. 59 :t. 2 5 l. 45 .33 

p A R A N A 

Under l 3. 41 l. 69 . 64 • 50 0 • 50 l. 4 • 50 .66 
l up to 10 2. 0 6 .86 .65 .66 -. 21 1.10 . 99 . 29 . 55 
10 up to 50 3 . 59 1.2:.1 l. 07 6.54 2. 30 l. 29 .48 .1 5 .28 
50 up t o 200 2. 55 .93 .86 2~ . 25 14. 36 . 71 l. 56 l. 03 .26 
'..!110 up to 2,000 . !.14 .07 .82 22 . £!5 15.40 .4 5 l. 33 l.10 . 11 
'.l,000 up to 10,000 
10,000 and over -1 -1 • 

Average 2. 15 • 71 .84 9.71 4. 24 l. 04 2 . 25 l. 4 5 . 33 

• Not grown in 1970. 



(Table 14, Rates of Growth of Production, Food Crops 

F 0 0 D CR 0 p s 
FARM SIZE 

Rice Beans Manioc[Cassava Coen/Maize 
(in hectares) 

Product. Acea Yield Product. Area Yield Product. Acea Yield ' Product. Acea Yield 

B R A Z I L 

Under l .62 .36 .19 .003 .04 -.03 -.09 -.25 .22 -.07 -.06 -.01 
l up t o 10 -.01 - . 15 .17 - .07 -.06 -.003 - .18 -.28 .15 -.09 -.22 • 17 
l 0 up to 50 -. 07 - . 23 .21 .11 .04 • 06 -. 31 - . 38 .12 • 14 - . 11 . 28 
50 up to 200 .35 .17 • 21 . 4 4 .25 .15 -.23 -.32 .14 .43 .11 . 28 
LOO up to 2 ,000 l. 04 .U 2 .1 2 .4 2 .23 • l 5 -. 22 -.33 .16 .61 .26 .28 
i ,1100 11 p t o 10,000 2 .47 2 . lll - .09 • 60 .29 .25 -.20 -.16 -.04 • 72 . 37 . 26 
1'1 , UOO and ov~r 7. 29 8 . 'J 3 -.17 .74 .96 -.12 .02 -.13 . 18 .79 .76 .0 2 
Jwtcagt:! • ~j . 32 .16 .14 .07 .07 - .24 -.33 .13 .23 -.03 . 27 

~ 
~ 

c E A R A 

11 nde c 1 .29 .51 -.15 -.22 1. 69 -. 71 -.56 - .49 - .14 -.37 -.18 -. 22 
l up t o 10 2 . 30 . 74 . 90 . 34 5. 02 - .78 - . 23 -.39 . 25 -.003 .o -.02 
10 up to 50 • 6 7 . 32 .26 .36 5.82 -.80 -. 34 -.48 . 27 . 10 .09 . 01 
50 up to 200 .58 .32 .20 .45 6. 41 -.so -.32 -.50 .37 .27 . 19 . 07 
:wo up to 2 ,000 .06 -.06 .13 .38 5.91 -.80 -. 41 - .53 .26 • 30 .19 .09 
2 ,000 up t o 10 , 000 -.13 -. S7 1. 0 4 • 3 5 4.97 - .77 .13 -.15 .33 .26 -.07 . 3 7 
10,000 and OVE: C - .33 ) - .66 -.82 1.18 - . 92 - 1 -1 * 3.16 1. 75 . 52 
J..v~ r age .~ 6 . 35 .46 . 37 5.65 - .7 9 - . 31 -.46 . 27 .14 . 11 . 03 

* No t gro wn in l YUO . 

(continued ) 



(Table 14, Rates of Growth of Production, Food Crops, cont.) 

FARM SIZE 
F 0 0 D CR 0 p s 

(in ht:ctact:s) 
Rice Beans Mal'!ioc/Cassava CornLMaize 

Product. Area Yield Product. Area Yield Product. Area Yield Product. Acea Yield 

MAT 0 G R 0 s s 0 

ll nde c l - . 23 -.35 .18 -.45 -.47 .03 1. 93 .45 l. 02 .73 .19 • 4 5 
1 lip tll 10 -. 34 -. 41 .12 -.15 -.07 .24 -.36 -.45 .16 -.25 -.44 .35 
10 up to 50 -.27 -.34 .11 .45 .20 • 21 -.30 -.46 .28 -.13 -.33 . 29 
50 up to 200 . 61 . 52 .06 .82 .56 .16 -.02 -.23 • 27 .53 . 23 .24 
2 uO up to 2 ,000 6.96 6.40 .08 .47 .41 .04 -.14 -. 31 .25 .77 ,48 . 24 
2,000 up to 10,000 14.84 12.74 .15 .87 1.15 -.13 -.48 -.55 • 14 1. 43 .91 . 20 
10,000 and ovi::r 21. 41 2.66 -.18 .51 .22 -.55 -.25 -.40 .35 1. 76 . 03 .27 .i:. 

Ul 

Average 2 . 53 2.67 -.04 .41 .22 .16 -.25 -.40 . 25 • 30 .03 . 26 

p A RAN A 

Under 1 .54 . 16 • 32 1. 33 1.11 .11 1. 40 .91 .26 .91 .58 • 21 
1 up t o 10 -.5~ -.64 • 16 -.30 - • 32 .03 - . 18 -.38 .34 -.22 -.37 . 24 
10 up to 50 -.44 -.55 . 22 .003 -.13 .16 -. 41 -.53 .26 .11 -.14 .30 
5 ll up to 2 (JO -.07 - . 28 . 30 .53 .15 • 33 -. 28 -.34 .13 . 5 7 .18 .33 
2u0 up to 2 , 000 .20 -.11 .35 .46 • 0 ti . 36 -.12 -1.B . OB 1.09 .4 9 • 41 

2,000 up t o 10 , 000 .J7 . 12 . 23 1.13 • !> 3 .40 2.44 . 61 1. 14 .~ 5 .61 . 21 
10,000 and OVt::C 12.33 9.2 . 31 -1 -l 3.78 4 . 93 -.1 9 

Ave. cage - . 37 -.51 .20 -.07 - .18 . 13 - . 33 -.46 .25 .14 -.1 2 . 30 
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and farm size arises not because of yield but because small far ms use mo re 

land for crops and more labor per hectare, and this latter likely means more 

dense planting, more careful cultivation, and more plantings during each year. 

Differences in enterprise mix and yields also affect the produc~iv i ty of 

labor. Table 9 shows that a direct relationship exists bet~e en farm size and 

output per worker. The combination of cultivating a greater shar e of expo r t 

crops, using more land for noncrop activities which have a hig h yield per 

worker and using capital instead of labor on crops, could explain this 

relationship. 

Throughout this essay , farm-size st=at:a have been compared with r espect 

to various measures of resource use and productivity. These c ompar isons 

cannot be completely interpreted without consideration of differences in 

enterprise mix across farm sizes. Resource use and productivity will var1 

with farm activity (animal versus c=op production and, for example, soybeans 

versus manioc). Table 6 demonstrates that large farms engage proportionately 

less in crop production activities. The census data for the seven c=ops 

selected for this study (Append i x Table lB) indicate that, nat~onwide, the 

middle-sized farms (50 up to 2,000 hectares) are responsible for t he bulk of 

export crop and rice production. While this size of f arm also produces a 

substantial amount of corn, the 10-to-50-hectare farm produces the largest 

percent of the nat i on's corn and r i ce. The small-farm group (0 to SO 

hectares) produces the bulk of beans and manioc. FAO (1986) shows that uni t s 

up to 50 hectares in size cont=ibute most significantly to t he ?roduct~on of 

millet, potatoes, herbs, vegetables, and tobacco and that units up to 200 

hectares contribute most to the production of fruits and nuts . A general 

conclusion is that the small farms produce food crops whereas the medium- sized 

farms produce export commodities and the more commercial food c : ops . 
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Another issue can also be addressed at this juncture: What are the 

2 4 
sources of this output growth? Does the expansion of agricultural 

production reflect improved agricultural pract ices or simple expansion? Table 

15 summarizes the relative contribution of yield and area growth to output 

25 
growth. 

The data for the seven crops indicate that in the three states , a r ea 

h d 
. - . - - 26 expansion contributes more to output growth t an oes inc:easea y1e~os . 

The national average figures indicate a somewhat stronger impac~ oi yielc 

growth. 

In order to generalize these observations on the sources of growth, a 

simple regression was run using data from each farm- size group for the 23 

Brazilian states. The model (Appendix 3) examines the influence of various 

factors on the change in farm rece i pts from 1970 to 1980. The results clear ly 

indicate the significance of expansion of cropland (positive coefficient) and 

of pastureland (negative coeffic i ent for the southeaster~ states and a ?OSitive 

coefficient for the other areas). The other variables measure changes in the 

intensity of input use. These factors, which affect yields, have no 

statistically significant effect on output expansion . The yield inc:eases 

observed in the crop-specific data are l ikely attr ibuted to technological 

change (for example, the adoption of new c : ops and crop c:.ilt:.vars togei:.!1er with 

green revolut i on technology) . The unexplained va r iation in the regressions 

may be associated with such technologi cal change and with r andom variation in 

yields . Not sur?risingly , the unexplained va r iat:.on is highest in the 

southeast (38 percent ) , is significant in the northeast (23 percent) , and is 

27 
s mall i n the frontie r and no r~!"lwester ~ areas. Thus, the conclusion that 

area expans ion contributed r ela tively more to output gr owth than yield in the 

1970s is suppor~ed. T!"lis fi nd ing agrees with that of Graham et al. (1987) . 
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TABLE lS 

Relative Contributions to the Rates of Growth of Production 
from Area Expansion and Yield Increases 

CROP AREA YIELD 
CROP 

A.REA 

EXPANSIONa INCREASE EXPANSION a 

B R A Z I L CE AR A 

Export crops Export crops 

Coffee .sa .42 Coffee . OS 
Sugar .Sl .49 Sugar 100 
Soybeans Soybeans 

Food crops Food crops 

Beans • so . so Beans 100 
Rice .60 .40 Rice .37 
Manioc/ cassava Manioc/ cassava 100 
Corn/ maize Corn/maize .79 

MAT 0 GROSSO p AR AN A 

Export crops Export crops 

Coffee 100 ac Coffee . 33 
Sugar .64 .36 Sugar . 74 
Soybeans .39 .61 Soybeans 

Food crops Food crops 

Beans .54 .46 Beans 1. 00 
Rice 100 ac Rice 1. uo 
Manioc/cassava 100 ob Manioc/ cassava 
Corn/ maize .10 .90 Corn/maize 

YIELD 

INCREASE 

. 9S 
QO 

QC 

. 6 .3 
ao 

. 21 

. 67 

. 26 

ob 
ao 

a. Figures are rate of growth of area (or yield) as a fraction of r ate of 
growth of output. 

b. There was a slight increase in yield buc a large decrease in area, which 
meant a negative growth rate of output. 

c. There was a decrease in y ield , but area expansion was great enough that 
output growth was positive. 
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Conclusions 

Inequitable distribution may not be much ameliorated by growth, as the 

classic writings of Simon Kuznets (1966) affirm. 
28 

Government action i s 

frequently required. Indeed, economic growth itself may be limited oy 

inequitable distribution, if for one reason or another the export sector fails 

to respond and growth comes to depend on finding some latent demand dynamism 

in the domestic market. Also, if growth or policy do not distribute some 

income benefits to the poor, the potential exists for bringing contending 

groups to a political flash point, the issue transported, as it were, frcm the 

domain of economics to that of politics. This often happens when t~e ?oor, 

together with some members of the middle class, perceive that the incomes of 

the already well-to-do are continuing to grow while those of the middle and 

poor groups are stagnating or expanding too slowly. Where the military has 

control, repression may follow. Thus, it is still unclear whether a political 

explosion will occur in Brazil, or whether tensions can be alleviaced by the 

fact that a progressively decreasing proportion of the total population is 

engaged in farming. 

Efforts of the Brazilian government to pursue a solution to inequit7 and 

its socioeconomic consequences have been slow. Even before the constitut:on 

was sec in place, the government announced cutbacxs in farmland alloc~ced to 

reform from 62 mill:on ac=es promised in 1985 to 2.7 million acres in 1988 . 

Certain segments of the Roman Catholic Church, with fragments of t~e peasant 

population and the intellectual middle class, cont inue to argue for agrarian 

rafor~. Meanwhile, land invasions continue in 1988 as peasants take the rural 

equity issue into their own hands. 
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This paper examines agricultural c ensus data in an attempt to make 

observations which may illuminate somewhat the way in which agraria n st : uc t ur e 

is changing in Brazil. For example, one major quest i on in the debate about 

appropriate agrarian policy is whether improving labor productivity is more 

important in the course of de velopment in Brazil than is improving land 

product i vity . The former, labor productivity, is greater on l a r ge fa rm units 

while the latter, land productivity, is more favorable on small fa r ms. 

Answering the question would be difficult if marketable surpl us were ma r kedly 

different on large and small units. As we have shown, however, over 

three-quarters of product i on is marketed even on small farms. While it is 

true that large farms were making improvements to their farm ente r pr ises in 

the decade of the 1970s, most labor is still concentrated in t he s maller f arms 

while most capital is concentrated in the medium-sized and large ones. The 

attempt to maximize labor productivity in a Brazilian sett i ng would probably 

succeed only at the expense of more unemployment and/ or more severe 

underemployment. While labor is relatively abundant in t he economy , ca p i t a l 

is relatively scarce. Given Braz i l's seri ous debt problem, practices which 

economize on capital seem especially well-suited for agric~lture. We have 

shown that as nonland capital (especially ~machinery val ue " ) per hec t a r e of 

c:opland inc:eases, labor use per hectare tends to decrease . This is a 

phenomenon t hat af f ects the country ove r all as well as the t h r e e sample scates . 

Furthermore, whether Brazil is really a land-scarce economy is an 

unresolved issue . Indeed, government ?Ol i cies t:eat land as a ve r 7 abundan t 

factor. It is not taxed •1ery much, nor is much encouragement fo r land to 

produce more bui lt into Brazil's incent:·1e s tructur e . Fo r e xample , Bi nswanger 

argues t hat land i s wasteful ly used par tially because income-tax laws 

virtually exemp t agric~lture, thus converting it into a tax she lter . 
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Especially at the frontier, urban investors and corporations are competing 

vigorously for land to establish livestock ranches, he claims. Bue tax 

treatment even makes it attractive for wealthy individuals to buy land from 

small farmers in areas of well-established settlement. Large farms are able 

to profit because they receive subsidized credit and utilize it well 

(Binswanger 1987). 

Thus, when new lands come into production, they appear at the large- farm 

end of the scale and are not at the disposition of either the landless or the 

land poor. For the present, while surplus labor exists, it is extremely 

important for production per hectare to increase. When labor is ~ore fully 

employed, it will become more important than it is at present to st:ess 

increasing labor productivity. 

In summary, this preliminary examination of Brazil's agrarian st:ucture 

between 1970 and 1980 shows: (1) a high and growing concentration of 

agricultural land in Brazil, with large amounts of land still being added to 

production mainly on large farms as the frontier expands; (2) a 

labor-absorptive, small-farm sector, coupled with declining land availabilit7 

to smaller farms, a sector which paradoxically is responsible for a majo r part 

of agricultural production and uses capital relatively spar:ngly ; (2) a 

middle- and large-farm sector which uses land and capital quite extensively 

and labor sparingly , but appears to be changing more r apidly than the 

small-farm sector; (4) an inverse relat i onship between farm si=e and 

agric~ltural receipts per unit land, which is associated primar:!y wich mo r e 

intensive resource use; (5) a direct relationship between physical c:op- yields 

and farm size for many crops; (6) a pactern in which the larger far~s seem to 

be adjusting more rapidly (but from ver7 low levels) to new condic:ans as is 

wit~essed by obser7ing variables such as the percent of total land cropped and 
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fertilizer use per hectare exhibit an inverse relationship with fa r m size and 

while the percent change in these variables from 1970 to 1980 shows a di rect 

relationship with farm size; meanwhile, the small-farm sector may be nearing a 

point of overuse or even exhaustion of land; (7) a factor-u s e paradism in 

which capital is being substituted for labor, especially on middle- and 

large-farm sizes in commercial areas; (8) a labor-force composit ion that is 

changing as the role of family labor diminishes and sharecropping disappear s , 

both being replaced by wage labor; (9) an inverse relationship between farm 

size and product per hectare because intensive factor use on s malle r units 

overwhelms ~igh yields and higher-valued c:ops on bigger ones; and (10) a 

settlement pattern in which expansion onto new land was, in the 19/0s, of 

greater importance to increased production than higher yields. 

- - - - - - - - - - - - - - - - --- - -

I 
I 
I 

I 
I 
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APPENDIX TABLE lA 

Income Generation 

l) Countrywide 

(A) 
FARM RECEIPI'S PER CATEGORY 

(constant 000 cruzeiros) 
1970 1980 Difference % Change 

Under l 13,139,082 16, 71 7 , 460 3,5/8 , 378 27 
l up to 10 14S, 716, 457 183 ,096,7 30 37 , 380 , 2/3 26 
10 up to SO 266,319,489 410, 263,208 143, 943 , 719 54 

SO up to 200 172, 540, 391 336,566,688 164,026 , 297 95 
200 up to 2,000 222 ,417, 293 449,790,669 222 , 373,376 98 
2,000 up to 10,000 48,865,003 111,516,652 62,651,649 1 28 
10,000 and over 16,475,240 32 , 506,875 16,0 31 , 635 9 j' 
Nation 890,472, 955 l,S40,4S8,282 649 , 985 , 387 72 

(B) 

NET INCOME PER CATEGORY 
(constant 000 cruzeiros) 

1970 1980 Difference % Change 

Under l 8,731,984 10,8SS,145 2,123 , 161 24 
l up to 10 93,277,421 113,436,928 20 , 159,50 7 22 
10 up to 50 167 ,06 2,6 74 230,148,889 63,086,215 38 
SO up to 200 85, 28S ,061 151,758,898 66,473, 337 78 
200 up to 2,000 101,676,337 172,913,876 71,23 7,540 70 
2,000 up to 10,000 22,606,936 39,403,S23 16, 796 , 587 74 
10,000 a nd over 8,449,409 2,382,600 -6, 066 , 809 72 
Nation 487,08 9 ,820 720 ,899,8 59 233,810, 040 48 

(C) (D) 

% NET INCOME PER CATEGORY % FARM RECSIPTS PER CATEGORY 
1970 1980 % Change 1970 1 980 % C~ange 

Under l 2 2 - 14 l 1 - 25 
l up to 10 19 16 - l6 16 12 - 25 
10 up to SO 33 32 - 4 29 27 - 9 
SO up to 200 17 21 23 19 22 16 
200 up to 2, 000 20 24 18 2S 29 17 
2, 000 up to 10,000 5 s 21 5 7 35 
10 , 000 a nd over 2 0 -80 2 2 1 7 

[continued 1 

- - - - - - - -
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[Appendix Table lA, Income Generation, cont.] 

2) Ceara 

(A) 

FARM RECEIPTS PER CATEGORY 
(constant 000 cruzeirosl 

1970 1980 Difference % Change 

Under l 242 , 004 430,678 188 , 67 4 78 
l up to 10 3,649,909 5, 723, 499 2,07 3 ,590 57 
10 up to SO 4,882,908 8, 072, oso 3,189, 142 65 
SO up to 200 4,047,848 7,681,648 3,6 33 , 800 90 
200 up to 2,000 3,328,303 6,245,360 2,917 , 0S9 88 
2,000 up to 10,000 462,336 1,083,622 621, 286 134 
10,000 and over 42, 071 250, 392 208 , 321 495 

Region 16,6S5,379 29,~87,249 1 2 ,3 31, 870 77 

(B) 

NET INCOME PER CATEGORY 
(constant 000 cruzeiros) 

1970 1980 Difference % Change 

Under l 112,3SO 193,607 81, 2 57 72 
l up to 10 2,173,874 3,541,246 1,367, 372 63 
10 up to SO 2,946 , 085 4, 781 , 357 1,835 , 272 6 2 
SO up to 200 2,112,573 3,791,515 1,678, 9 4 2 79 
200 up to 2,000 1,445,247 1,932,702 487, 4 55 3 4 
2,000 up to 10,000 160,958 -827,181 -98 8 ,139 - 6 1 4 
10,000 and over 482 40,792 40 , 310 8370 
Region 8,951,568 13,454,038 4,50 2 ,47 0 50 

(C) (D) 
% NET INCOME PER CATEGORY % FARM RECEIPTS PER c.\TEGORY 
1970 1980 % Change 1970 1980 % Change 

I Under l l l 15 l l 1 
l up to 10 24 25 5 22 1 9 -11 

I 10 up to SO 33 3 6 8 29 27 - 7 
50 up to 200 24 2 8 19 24 26 7 I 
200 up to 2,000 16 14 -11 20 21 6 I 
2,000 up to 10, 000 2 -6 -434 3 4 32 I 
10, 00 0 and over 0 0 -100 0 l 2~6 I 

[continued ] 
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[Appendix Table lA, Income Generation, cont.} 

3) Mato Grosso 

(A) 

FARM RECEIPTS PER CATEGORY 
(constant 000 cruzeirosl 

1970 1980 Difference % Change 

Under l 35, 813 79,232 43,419 136 
l up to 10 4,563,724 2,980,559 -1,583,165 - 30 
10 up to 50 S, 383 ,981 S,188,216 -19S , 765 3 
50 up to 200 2,687,900 6, 240, 886 3,552,986 1 48 
200 up to 2,000 6,693,018 27,597,914 20 , 904, 896 3 40 
2,000 up to 10,000 6, 2 44,513 22,226,826 15,962,313 280 
10,000 and over S,951,589 14,828,088 8 , 876,499 l b6 

Region 31,560,539 79, 141, 721 49,548,676 16 7 

(B) 

NET INCOME PER CATEGORY 
(constant 000 cruzeirosl 

1970 1980 Difference % Change 

Under 1 24,8S4 46,582 21 , 728 87 
l up to 10 2,789,430 1 , 979 ,436 - 809 , 994 - 29 
10 up to SO 3,172,884 2,7S7,806 - 41 S, 078 - 13 
50 up to 200 1,310, 720 2,304, 110 993 , 39 0 76 
200 up to 2,000 3,100,710 7, 701. 963 4,601,2 S3 148 
2,000 up to 10,000 3 , 186 ,896 7,461,943 4, 27S,047 134 
10,000 and over 2,664,338 S,039,519 2,37S , 181 8 9 
Region 16,249,332 27,291,3S9 11 , 0 41,52 7 68 

(C) (D ) 

% NET INCOME PER CATEGORY % FARM REC:IPTS PER CATEGORY 
1970 1980 % C.'lange 1970 1980 % Change 

Under l 0 0 12 0 0 - 12 
1 up to 10 17 7 - 58 14 4 - 74 
10 up to SO 20 10 -48 17 7 - 02 
50 up to 200 8 8 s 9 8 - 7 
200 up to 2,000 19 28 48 7 35 414 
2,000 up to 10 , 000 20 2 7 39 20 2 3 42 
10,000 and over 16 1 9 13 1 9 19 - 1 

(cont i nued 1 

- - - -- - - -
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[Appendix Table lA, Income Generation, cont.] 

4) Parana 

Under 1 
l up to 10 
10 up to 50 
50 up to 200 
200 up to 2,000 
2,000 up to 10,000 
10,000 and over 

Region 

Under l 
l up to 10 
10 up to 50 
SO up to 200 
200 up to 2,000 
2,000 up to 10,000 
10, 000 and over 
Region 

Under l 
1 up to 10 
10 up to 50 
50 up to 200 
200 up to 2,000 

2 , 000 up to 10,000 
10,800 and over 

(A) 

FARM RECEIPTS PER CATEGORY 

(constant 000 cruzeiros) 
1970 1980 Difference 

461,098.8 664,177.0 20 3 , 078 . 2 
26,410,054.0 26,997,358.0 587 , 304.0 
42,412 ,501.8 71,618,456.0 29,205,954. 2 
14,825,295.3 42.,870,283. 0 28 , 044 , 987 . 7 
19,958,26i.4 42,588,706.0 22,630 , 438 . 6 

2,952,294.8 7,077,301.0 4,125, 006 . 2 
5,700,023.S 1,476,281.0 -4, 223,742. :3 

112 ,719,535.9 193,292,562. 0 80 , 573,026 . l 

(B) 

NET INCOME PER CATEGORY 

(constant 000 c=uzeiros) 
1970 1980 Difference 

203,244.6 349,067.0 145,822 . 4 
16,156,624.5 16,954,572.0 79 7 , 94 7 . 5 
25,197,412.6 39,357,402.0 14,159,989 . 4 
6,030,397.2 19,704,055.0 13,673,657. 3 

9,222,563.2 18,785,547.0 9,562,983.3 
1,227,248.0 3,345,070.0 2,117 , 822 . 0 
4,984,300.4 378, 961. 0 -4,6 05 , 339 .4 

63,021,790.5 98,874,674.0 35 , 852,883 . 5 

(C) (D) 

% Change 

44 

2 
69 

1 89 
113 
140 
- /4 

71 

% Change 

72 
5 

56 
227 

104 
173 
- 92 

5 7 

% NET INCOME PER CATEGORY % FARM RECEIPTS PER C.~TEGORY 

1970 1980 % Change 1970 1 980 % C~ange 

0 0 9 0 0 -1 6 
26 17 - 33 23 14 -4 0 

40 40 -o 38 3i - 2 
10 20 108 12 22 69 
15 19 30 18 22 24 

2 3 73 3 4 40 

8 0 - 95 5 l -as 

I 
I 
I 
I 
I 

I 
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APPENDIX TABLE lB 

Distribution of Crop Production by Farm Size 
(I of total produced by each size class in 1980) 

FARM SIZE 
COFFEE SOYBEANS SU~ RICE BEANS 

(in hectares) 

B R A Z I L 

Under 1 0.0 0.0 o.o 1. 7 1.1 
1 up to 10 9.9 4.0 1. 7 11. 6 2S. 9 
10 up to so 30.4 29.3 1.a 14 .S 39.3 
SO up to 200 29.4 25.7 14.3 20 . 9 21. 3 
200 up to 2,000 28.0 34.8 SS.l 35.9 11. 3 
2,000 up to 10,000 2.2 5.1 17.2 12.2 1.1 
10,000 and over 0.1 1.1 3.3 3.2 0.1 

c E A R A 

Under 1 0.2 0 0.2 0 . 7 0 . 6 
1 up to 10 17.9 0 18.98 42.3 29. 9 
10 up to 50 38.99 0 23.l 29.5 32.99 
50 up to 200 33.8 0 28.3 19.7 22.6 
200 up to 2,000 8.9 0 29.2 7.6 12.7 
2,000 up to 10,000 0.2 0 0.3 0.2 1. 2 
10, 000 and over 0 0 0 0.0 o.o 

MA T 0 G R 0 s s 0 

Under 1 0 0.0 a.a 0 . 0 o.o 
1 up to 10 22.3 0.98 0. 5 S. 6 29.96 
10 up to so 38.4 5.7 1. 6 5 . 9 33 . 8 
50 up to 200 24.3 9.8 1. 6 6.8 17.3 
200 up to 2,000 10. 7 50. s 5.2 44.2 13. 7 
2,000 up to 10,000 2. 4 23.7 26 . l 25 . 9 3. 9 
10,000 and over 1. 96 9.3 64 . 9 11. 6 1. 3 

p A R A ~ A 

Under 1 0.0 o.o 0.0 0.2 0.2 
1 up to 10 1 7 . 2 4. 2 0.9 21. 2 32. 3 
10 up to so 41. 4 33.3 6. 8 40. 8 48. 1 
SO up to 200 19. 5 32 . l u . s 1/.5 14.7 
200 up to 2,000 20 . 1 27 . 7 59.3 15 . 7 4. J 
2 , 000 up to 10 , 000 1. 7 2 . 5 19 . 5 4. 0 0 . J 
10,000 and over 0.1 0.3 0 0.6 0 . 0 

MANIOC/ CORN / 

CASSAVA MAIZE 

4. 2 0 . 3 
33 . 8 14 . 5 
40 . 0 41.l 
15 . 3 22.3 
6.1 19 . 1 
0 . 5 2. 3 
0 . 1 0 . 4 

1.1 0 . 4 
37.4 25 . 1 
30.2 32. 1 
19 .2 24 . 4 
11.1 15 . 9 
1. 0 1. 5 
0 0 . 4 

1. 3 0 .1 
20 . 8 15 . l 
26.l 19 .4 
19.6 14. 8 
23 . 0 27 . 7 
6.7 16.97 
2.5 5 . 97 

0.9 0 . 1 
25 . 7 21. l 
57.4 46.9 7 
12 . 3 18. 3 

2. 3 11. 9 
0. 3 1.1 
0 0 . 3 
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Appendix 2: The Inverse Farm-Size-Productivity Relationship 

The methodology used in this study is somewhat an amalgamation of 

techniques used in previous studies. Several regression models were estimated 

to document the existence of the inverse relation in Brazilian agriculture and 

to test various hypotheses about why such a relation exists. The inverse 

relation was verified using the following regression equations:
29 

(1) LGPH 2 a o + alLAS + a2LPrice + Ei 

(2) LGPH 2 a o + a1o1 + a 2o2 + a 3o3 + a 4o4 + a5o5 + a1LPrice + ui 

(3) LGPH • aoLAS + a 1R1 + a 2R2 + a3R3 + a 4R4 + ei 

30 
where LGPH 2 ao + a1LAS + gross value of output per hectare, 

LAS • average farm size, 

LPrice • the average price of land per hectare, 

Di • dummy variable representing the five farm-size groups with an 

average farm size greater than 1 hectare, 

R1 •dummy variable representing region (1 2 southeast, 2 = northwest, 

3 •northeast, and 4 - s;o Paulo ) , and 

Ei' ui' and ei are stochastic disturbance terms. 

Appendix 2, Table 1, reports the results of estimating these equat ions . 

The coefficients of (1) show that the elasticity of yield with respect to fa rm 

size is negative and that land quality has a significant, positive effect on 

yield. The coefficients of (2) confirm the inverse relationship in a more 

descriptive fashion. They show that each successive farm-size group (f rom 

small to large ) is characterized by significantly lower mean yields . Equation 
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(3) shows us that after controlling for region, the elasticity of yield with 

respect to farm size is still negative and statistically significant . 

Equation ( 3 ) is also interesting because it demonstrates statistically 

significant differences in yields across regions . Sao Paulo, as expected, 

31 
stands out as an area of significantly greater yield than all others. The 

northern areas are the least productive. For the southeast and the southwest 

frontier regions, the intercept does not differ significantly in 1980 . 

Comparison of the coefficients estimated using 1970 data suggest that t he 

southwest frontier is catching up in productivity whereas the northwest is 

lagging. Note that the pattern differs slightly when net income is the 

regressor instead of gross product; the southeast intercept is more simila r to 

Sao Paulo and the northeast intercept is closer to that of the f r ontier states . 

One plausible explanation for the inverse relation is that the production 

function exhibits decreasing returns to scale. The following Cobb-Douglas 

production function was used to assess the nature of returns to scale: 

where LGP ~ the natural log of gross value of output, 

LNLC 2 the natural log of the value of nonland capital, 

LLab ~ the natural log of labor months employed, 

LHa 2 the natural log of agricultural hectares, and 

LF 2 the natural log of the value of fertilizer used. 

If constant returns to scale characterizes production, then o
1 

+ o
2 

+ o
3 

_ J 
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Therefore, by estimating a second equation in which this restriction is 

imposed, one can test for ~TS: 

(5) (LGP - LNLC) ,,. cx o + a2(LLab - LNLC) + a3(IJia - LNLC) + a4 (LF - LNLC ) + s 

The results of estimating (4) and (5) indicate that the hypothesis of 

CRTS cannot be rejected
32 

(see Appendix 2 Table 2). 

Finally, two further regressions were estimated to test the hypothesis 

that differences in farm-size specific allocational pattern can explain the 

inverse relation. 

( 6 ) 

(7) LGPH • cxo + cx1n1 + cx 2D2 + cx 3n3 + a 4n4 + a 5o5 + a 1LLa bH 

+ cx 2LFTP + a3L.~LCH + a 4LPTP + cx 5LPrice + e 

O ~ LPrice + _ 
0 

where LGPH, LPTP, LAS, and LPrice are defined as before, and 

LLabH • log of labor used per hectare, 

33 
LFTP • log of value of fertilizer used per hectare cropland, 

LNLCH • log of nonland capital value per hectare, 

LPTP ,,. log of the percent farmland cultivated in temporary and permanent 

crops, and 

€ and e are stochastic er=or terms. 

Appendix 2 Table 3 presents the coef=icients of equations ( 6) and ( 7) , 

h h 1 . h I. • l b i . . f . 34 
w ic c_early inaicate t at t.1e inverse re ation ecomes nsigni icant 

when one controls for variation in input-use intensity. This supports the 

'"mode of product ion'" explanat!on of t he inverse relation. In par ticular:. the 

higher use of labor by small farms and their greater propensity to cultiva te 

crops are significant explanator y factors. 
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APPENDIX 2, TABLE 1 

Existence of the Inverse Farm-Size-Productivity Relation 

EQUATION (1) EQUATION ( 2) EQUATION ( 3) 

Intercept .099 (.765)* 1.402 (7. 993) 3.568 (15 . 697) 

LAS -.195 (-14.396) -.351 (-17. 728) 

LPrice • 796 (27.088) .614 (23.34) 

S2 -.628 (-4.746) 

S3 -1.326 (-9.145) 

S4 -1.836 (-12.347) 

s5 -2.224 (-15.441) 

s6 -2.757 (-17.306) 

Rl .343 (1. 45) 

R2 -1. 470 (-5 . 893) 

R3 -.467 ( -2.061) 

R4 l.203 (3.304) 

') 

R- .83 .90 .59 

* Figures in parentheses are t-statistics for 5% significance level. 

- ---- --
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APPENDIX 2, TABLE 2 

EQUATION (4) EQUATION ( 5 ) 

Intercept 1.62 ( 4.55) * Intercept 1.18 ( 9.48 ) 

LNLC .32 (8.88 ) (llab - LNLC) .44 ( 22 . 63 ) 

llab .44 (19. 77 ) (LHa - LNLC ) . OS ( 2. 61) 

I.Ha .05 ( 2. 57 ) (LF - LNLC) . 19 (11.51 ) 

LF .18 (11.27 

R 
2 

.94 R2 .63 

EL\ l 

* Numbers in parentheses are t-statistics for the 5% signi f icance l evel. 



63 

APPENDIX 2, TABLE 3 

EQUATION (6) EQUATION ( 7) 

LAS -.02 (-1. 6)* 

. 03 ( . 18) 
sl 

. 13 ( . 68 ) 
52 

53 
• 25 (1.09) 

. 41 (1. 55 ) 
s4 

. 44 (1. 42) 
SS 

LLabH .37 (11.06) . 48 (8 . 86 ) 

LNLCH .04 (1.63 ) . 04 (1.54) 

LFTP .07 ( 1. 70) . 08 (1.92) 

LPTP .14 ( 2.81) .13 (2 . 44) 

LPrice .42 (9 . 48) . 40 (8 . 78) 

Intercept • .54 ( 2.81 ) .26 ( .87) 

R2 . 93 . 93 

* Numbers i n parentheses are t-s t a t ::.s t ics f or t he 5% significance level. 
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Appendix 3 

35 A simple regression model was used to identify the main sources of 

agricultural output expansion in Brazil over the 1970-80 decade . The 

regression equation was derived from the hypothesis that changes in output can 

be attributed t o land expansion, more intensive input use, technological 

change, and/or stochastic variation. 

where DGP • the change in gross value of agricultural production from 1970 to 

1980, 

DTP • the change in hectares of cropped land from 1970 to 1980, 

DPasture • the change in hectares of pastureland from 1970 to 1980, 

DL • the change in labor per hectare of cropped land from 1970 to 1980, 

OF • the change in fertilizer per hectare of cropped land from 1970 to 

1980,
36 

DNLC 2 the change in nonland capital per hectare of cropped land from 

1970 to 1980, 

€ represents unexplained variation attributable to technological change 

and stochastic variation, 

SM ~ dummy variable representing medium-sized farms, and 

SL • dummy variable representing large, commercial enterprises. 

The 1970 and 1980 Brazilian agricultural census data are given for fifteen 

far.n-size categories and by state. Far.n size was further grouped :nto thre~ 

broad categories: small farms (0 up to 50 hectares), medium-sized :ar:ns (50 up 

to 200 hectares ) , and large far::is ( :OO up to 10,000 hectares ) . The data were 
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also arranged by region: region l (nort heast ) , region 2 (southeast ) , and 

· 3 (west ) .
37 

region 

!he regression model was estimated separately for each region and 

includes dummy variables to distinguish among the farm-size groups . !he 

estimation results are presented in !able l. 
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APPENDIX 3, TABLE 1 

NATION REGION 1 REGION 2 REGION 3 
(Northeast) (Southeast) (Northwest) 

Intercept 151071.86 3740177.19 152764.34 

(1. 43) (5.02) (1.39) 

DTP 23.75 37.47 18.57 

(13. 77) (10.19) (13.68 ) 

DPasture 1.25 -8.84 1.24 

(2.95) (-1.91) c:.49) 

DL -18761.3 -190257 2451. 22 

(-.63) (-1.46) ( . 25) 

DF 68775.55 300571.45 -49528.1 

(l.34) (1.24) (-.55 ) I 

I 
I 

DNLC 1779.08 -8542.61 199.68 I 
( .57) (-1.52) C.31 ) I 

SM -108147 -1430437 - 26016.3 
I 
I 

(-.75) (-1.10) (-.12 ) I 
I 

SL -351032 -3352383 - :97006 
I 
I 

(-2.98) (-3.34 ) ( -. 99) 

R2 .77 .62 . 93 

* Figures in parent~eses are t-stat!stics for the 5% signific3nce level. 
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Loyster, Tom Skidmore, Lisa Smith, Salvador Trevisan, and William C. Walk~r. 

l. Graham et al. (1987) show that the decade of the 1970s was marked by 
dramatic growth of agricultural exports. Much of this expansion rested on 
soybeans or processed soybean products, and these export crops began to 
displace food crops in southern Brazil. Land consolidation and mechanization 
accompanied this process, which also saw sharecropping give way to more 
central farm management. 

Work at Brazilian experiment stations helped to make import subst i t u tion 
possible, just as agricultural research was instrumental in developing 
appropriate cultivars for export. Sugar, for instance, was converted to 
gasohol to produce fuel as a substitute for imported petrol. Also, 
agricultural inputs such as machinery, fertilizers, and other chemicals came 
to be manufactured domestically. While this saved on foreign exchange, it 
often increased farm operating costs. Concomitantly, the national 
agricultural research agency (EMBRAPA) was reorganized and funding for it 
expanded. 

Another development of the 1970s was the vigorous unfolding of 
agriculture into the Amazon region and the Campo Cerrado. Two general 
production trends characterize the 1970s: expansion at the extensive margin on 
the frontier, and investment in the inputs and the knowledge that made more 
intensive farming possible. Graham et al. believe that "the long gestati on 
period characteristic of all agricultural research implies that the major 
impact of this investment will become apparent only by the mid to late 
1980s." The investigation in the present article confirms that it is very 
likely that the full impact of this technological package had not been felt by 
1980. See also Abelson and Row (1987). 

2. See, for example, Denslow and ~/ler (1984), and their b i bliog r aphy ; 
and Skidmore (1988, pp. 285- 38) ) . 

3. For example, Binswanger (1387) argues that land in Brazil i s 
wastefully used ?artially because income-tax laws virtually exempt 
agric~lture, thus converting it into a tax shelter. Especially at t he 
frontier, urban investors and corporations are competing vigorously for land 
to establish livestock ranches, he claims. But tax treatment even makes i t 
attractive for wealthy individuals to buy land from small farmer s i n areas of 
well-established settlement. Large far~s can make profits beca us e they 
receive subsidized credit and utilize it well. When cred i t f o r e :<po rts d r ied 
up in the 1980s, produc~ion was affected (Castro de Rezende 1988) . 



4. The published agricultural census has been taken since 1920 a nd is 
available decennially from 1940. However, only the most recent two i ssues ar e 
rich enough in detail to be used in this analysis. 

S. Mato Grosso was divided in the 1970s, so data from Mato Gross o and 
Mato Grosso do Sul are added for a 1980 comparison with Mato Grosso in 19 70 . 

6. Annual reports of the Inter-American Development Bank seri al, 
Economic and Social Proqress in Latin America, which discuss 1970 and 19 80 
data , do not reveal extraordinarily divergent agricultural performance for 
those years. 

7. See, for instance, World Bank (1988b), Table 26, pp . 272- / 3. 

8. The dec:eas e in rural population is not 
increase in labor use; many farmworkers reside in 
are not counted as part of the rural population. 

9. This will be shown later, in Table 13. 

inconsistent with t~e 
urban areas and, therefo re , 
See Saint (1981) . 

10. See Tollini and Veiga (1985), Cuadro 3, p. 28. 

11. Neusa Bomba and Rosemarie Brunelli have defined the boia f ria, 
literally, one who carries a cold lunch, as "a person of periodic employment 
and informal work relations, who lives outside of the farm on which he wor ks, 
usually in the urban periphery of nearby towns or cities." This quotation is 
from W. S. Saint (1981). 

12. See the serial issued by the Food and Agriculture Organization of 
the United Nations (Rome), "Information on National Plans." No. 1 was issued 
in January 1979, and No. 21, in December 1981; this serial continues to be 
issued periodically. 

13. See Holloway (1977), Eisenberg (1977), and Reis (1977) . 

14. Fift7 hectares is the upper limit for Ortega's (1982) "peasant 
farm." See also Ortega (1985) for updated version of the CEPAL artic~e. 
Lehmann (1982b, pp. 251-52) usually draws the line at SO hectares but 
sometimes at 10 hecta res. 

15. We are grateful to John Fet: , whose fieldwork provided t ~1s insight 
(1988 personal correspondence). 

16. Operating costs, used in calculating net income in this st~dy , do 
not include an imputed value to family labor. We admit, of course, :hat some 
farms , which are nearby suburbs of large cities and are small and h i ghly 
c3pitalized, are hidden in this category. Were we to impute a value to fami l y 
labor, resulting "profits" would probably turn negative for smaller-sized 
farms with heavy reliance on unpaid family labor. Since deciding t~e value of 
unpaid labor is so arbit:ar7 and controversial, we have s kirted t he issue in 
this paper . 
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17. In Parana, farms under SO hec~ares account for 89 pe rce n t of 
properties, 32 percent of the agricultural land, S3 percent of t he c =opland , 
77 percent of the labor, 42 percent of the capital , 51 percent of total 
receipts, and S7 percent o f net income. In Ceara, 81 percent of the 
properties are under SO hectares, and this small-farm category accouncs for 20 
percent of the agricultural land, 36 percent of the c =opland, 66 pe rcent of 
the labor, 35 percent of capital, 47 percent of total receipts, and o2 percent 
of net income. 

18. "Accumulation" probably occurs not on the farm, wh e r e consumpt ion 
takes up most incomes, but in urban areas oecause of the cheap food thac is 
transferred. 

19. This categorization of crops as "export" and "domestic" was given by 
Salvador Trevisan at a seminar, based on his forthcoming ?h.d. t hesis in xural 
Sociology at the University of ~isconsin, held in Madison, 9 Novemcer 1988 . 

20. See also G6mez and Perez (1979), and L6pez C6rdovez (1982) . 

21. For example, see aerry and Cline (1979), Cornea (198S) , Carte r 
(1984), and Bhalla (1988). 

22. In Brazil and Ceara , particularly; while this relationship is 
initially the same in Mato Grosso and Parana, it falls again i n these latter 
two states just before the largest farm category. 

23. In 1970, the seven crops accounted for approximately t~e same 
proportion of total cropland with the exception that Mato Grosso was better 
characterized by these crops in 1970 (86.3 percent compared to 6S percent ) . 
Mato Grosso experienced declining areas devoted to rice, beans, and co r~ and 
inc=easing hectarage of soybean cultivation. 

Unfortunately, the census data recording does not permit one t o look at 
the specific allocation of cropland hectares among the various crops oy farm 
size. Respondents to the crop-specific questions about area and quantity 
harvested reply according to the si~e of the cultivated plot whereas the 
figures for total cropland hec~arage are based on the size o f establishment . 
Thus, it is only valid to report the rat io of area planted in a spec~=ic c =op 
to total cropland area at the aggregate level. 

2 4. Graham ~t al. (1..987) us e a dif=er ent method of c3lculac.:.ng growth 
rates for area, yield , and output. Therefo re , their r e sults di:=er E=om 
ours. Most notably , Granam et al. report substantially larger inc=eases in 
output growth for all crops except cof=ee. Our method indica tes a 9ositi ve 
growth rate for cof=ee production whi!e t heirs suggests t hat it was negati~e . 

Similarly, the growth rates :or area and yield di:f e r f=om ours in magnitude 
and in a few cases in sig n. 

2S. By def:nition , Qi = A·i~i• where Q = total pr~duc~ion, A = 
area cultivated , y = yield , and i indicates the ti~e period . This implies 
that Q + }Q = (A - }A ) • (y + ~ y l . Thus, one can ~xpress the c~ange in 
produc~ion as ~Q = }Y•hl + ~A·~o , wher e 1 1ndicaces the later c:me ?er : od and 
o i~dicates t he init:al ti~e ?e riod. 
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26. The exceptions to this observation are corn production in Mato 
Grosso and coffee production in C~ara and Parana. 

27. In addition to Brazil's more popularly familiar incurs i ons into the 
Amazon, a major reason for the increase in agricultural land during the 1970s 
was the opening up of the Campo C~rrado, a huge area in the sta tes of Goias, 
Mato Grosso, Mato Grosso do Sul, and Minas Gerais that was once considered of 
little agricultural value. Prior to 1970, this land pastured livestoc ~ on 
sparse vegetation. The virgin soil is acid, has aluminum toxicity , and is 
practically devoid of available phosphate; deficiencies of magnesium, 
potassium, and trace minerals a re common. Through experimentat ion it was 
found that with t he addition of limestone, phosphate, and other fertilize r s, 
varied crops could be cultivated wi th excellent results. In 1970, about 3.6 
million hectares in the Cerrado were growing upland rice, corn, and beans, but 
yields were poor. Only 9,000 metric tons oi soybeans were produced. By 1980 , 
the area tilled had expanded to 5.9 million hectares, and 2.2 million met=ic 
tons of soybeans were harvested. By 1985, the four states were producing 6 
million tons or one-third of the Brazilian production. Estimates of arable 
land in the Cer:ado range from 50 million to 110 million hectares, and 
expansion of agriculture in this area is steady. See rlbelson and aowe (1981), 
p. 1450. 

28. See Kuznets (1966), esp. pp. 160-219. 

29. All regression models were estimated for both 1970 and 1980 and 
using both G? and NY as the dependent variable. Only 1980 results for GP are 
presented for the sake of brevity, though any dif!erences are noted. 

30. All variabl es are expressed in natural logs. 

31. The test for significant differences among the coeffi cients ;:x l to 
a s is of the following form. 

Ho: al a2 t A = .:i 1 - a2 

Ha: Cl 1 = ai var (a 1 l + v(azl - 2 COV(a1 r azl 

32. The relevant test statistic is: 

where ~ = t he numcer of o i::l ser·1ations in the samp le, 

i( = t~e number of paramei:ers in t!'l e unrestricted model, 

:< 
l 

= the nu!!lcer oi paramei:ers r est=icted , and 

2 ., 
a ~ = ~- i= om restricted model. 

• 
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33. Fertilizer us e i s mea sured o n a basis of cropland hec t arase to g i ve 
a more accurate measure of intensity of appl i ca t ion. 

34. Equation (i) s hows slight e vidence that it beg ins t o reverse 

direction. 

35. This is a descriptive model in t he sense that it ident if:es fac to r s 
which significantly influence growth but it is not based on any t~eoret ical 
model of agricultural production. The model presented here allows ge ne r al 
statements to be made about the sources of growth. Analysis based on the 
estimation of a production function is called for. The authors a r e 
undertaking th i s task and the results will be presented in a subsequent ?ape r. 

36. Fertilizer intensity was measured by ferti l izer use pe r hec~ar e 
cropland instead of per agricultural hectare since noncrop ac~ ivit~es 
generally do not require fertilizer application. 

37 . Northeast includes the states of Pernambuco, Pi aui, Rio Grande do 
Norte, Sergipe, Ceara, Paraiba, Alagoas, Bahia, and Maranhao; sou~heast 
i~cludes the states o f Espir i to Santo, Minas Gerias, Par ana , Sant~ Caca r ina , 
Sao Paul o, Rio de Janeiro, and Rio Grande do Sul; west i ncludes t~e s t ates of 
Acre, Amazonas, Goias , Para, Roraima, Amapa, Rondonia, and Ma co Grosso. 
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