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ABSTRATT

Sac Paulo, Brazil's leading agricultural State, accounts for abour 20 percent
of Brazilian agricuitural production. On an apwarc trend since 19%0, %Sao Paulo's
agriculture is characterized by Tncreased farmland, bigaer yields, changing orops,
and greater worker productivity. Major factors contributing to incressed autput
are mechanization, government programs, and greater use of cnemical fertilizers,
pesticides, and improved seads.

In parficular, Saoc Paulo leads Braziil in orop yields and labor prodectivity.
Not only are yields in 5ao Paulo higher than or cquail to fhose ia the rest of Brazil
for most major commadities, but they alse have heen incrzasing st o faster rafe,
Sao Paulo!s farm labor productivity is about rwice as high 35 elzowhers in the
country. For example, in 1970, San Paulo had 42 porcent of Brazil's farm traciors,
with 23 farmworkaers per tractor, compared with 117 for atl of Hrarzit,

Key words: Brazil. agricubture, Craps, Livestock, Hesources, Laber, Mechanization,
Yietd , Inputs, Land use,
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SUMMARY

S&0 Pauio, with its long-term upward-itend in agriculture, is Brazil's leading
agricultural State. Although covering less than 3 percent of Brezil's land area- ang
less than 10 percent of the crop andipasture area, the State accounts for about 20
percent of Brazilian agricultural production. Sao Paulo is Brazil's largest producer
of sugarcane, cotton, peanuts, oranges,- eggs, and poultry, and second ranking in
coffee, corn, bananas, and milk,

Totai farmland in Sao Paulo has incressed somewhat since 1950, and an
increasing proportion of farmland is being used for crops and pasture, from 68
percent in 1950 to 80 percent in 1970. Cropland increased |ittie between {950 and
i970, but pastureland increased 36 percent. '

. During 1950-70, substantial changes occurred in cropland aliocation. Land
devoted Yo coffee and cotton declined sharply, while area in most other ma jor crops—-
parficularily corn, peanuts, sugarcane, and oranges--increased. (Since 1970, soybeans
have emerged as a major crop.) Most of the increases in corn and peanut area came,
respectively, from land previously not cropped and land in cotton. lacreases in
sugarcane area came from lands formeriy in coffee or pasture or lards not in crops,
The growth in pasturefand came from acreage taken ocut of coffee or unutilized land.

The 1950-79 changes in cropland allocation in Sao Pauio were due to the ]
National Government!s cotfee diversification policy, changes in demand (as registered
by changes in relative prices), changes in Sac Paulots comparaTive advantages
relative to gther States, and a gradus! shift fo less labor-intensive crops due o
policies which favored the purchase of machinery and raised the cost of onfarm labor.

Crop yields in Sao Paulo tended to increase gradually over 1950-73., One study
estimated the annual rate of vield increase at 0.8 percent between 1947 and [965.
Between |950-54 and (969-73, coften and coffee made the most spectacular growth in
yields, due in great part to the elimination of production in low-yield areas.

Corn, soybeans, oranges, sugarcane, and peanuts, however, all managed to register a
modest upward frend in yields, while expanding area. Rice yields declined as
production shifted to less desirabie lands.

Crop yields in Sao Paulo are higher than or equal to those in the rest of
Brazi| for most major commodities. Only for rice and bananas are they lower. For
corn, cotton, sugarcane, menioc, and tomatoes, yields are 20 to 50 percent higher

. than in Brazil as a whole. In addition, crop yieids in Sao Paulo have been

increasing at a faster rate than in the rest of Brazif,

Major factors responsible for the yield increases are increased use of
chemical fertifizers, pesticides, and improved seeds. Consumption of fertilizer
efements in Sao Paulo increased from 82,000 tons in 1954 fo 680,000 tons in 1973,
The rapid growth in fertilizer consumption waes due, particulariy in the iate (960's,
fo a deciine in rea! fertilizer prices and The increased avaiiability of low-cost
credit for purchasing fertitizers and other "modern™ inputs. Pesticide use
approximately doubled between the mid-1950's and the mid-1960's, with the greatest
share going to cofton. Improved varieties of cotfon and corn confributed to
increased yields of these commodities, although the full potentia! of hybrid corn
varieties has not been realized, spparently because of insufficient fertilization.
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'n 1969, hybrid corn was planted in 78 percent of the corn area (compared with 30
percent in 1960}, while ali cotton area was planted »ith improved seed.

Sao Paulo's employed agricultural labor force declined from {.7 million in 1960
to {.5 miilion in 1970, while farm output per worker increased at an estimated rate
of 2.5 percent per year during the 1960's. This increased output was made possible
by a rapid increase in farm mechanization in Sao Paylo. For example, the number of
tractiors on farms increased from 28,000 in 1960 to 66,000 in 1970,

Farm labor productivity in Sao Paulo is about twice as high as elsewhere in
the country. in 1970, Sac Paulo had 42 percent of Brazil's farm fractors, with
23 farmworkers per tractar, compared with 117 for all of Brazil. Also, Sao Pauio
farmers consumed over one-third of the fertiiizer usec in Brazil in the eariy 1970's,
and improved seeds are used more widely than in the rest of the country.

Sao Pauio's physical resources have undoubted!y been an important factor
in its agricultural development. The soils, over one-third of them classed as good
to excellent, are among the best in Brazil. Rainfall is adequate in all areas,
and the topography does nét inhibit mechanization in the principal agricuiturai
regions. The quality of Sao Pauio's resources is shwn by the high fevel of iland
use. In 1960, 59 percent of the State's land area was in crops and pastura, compared
with I8 percent for ali of Brazil. Only Rio Grande do Sul, with its extensive areas
of natural pasture, had a higher land use ratio.

Aside from Sao Pauio's natural physical resources, most of the factors that
have led fo the relatively high level of agricultural development in Sao Pauls
are transferable to the rest of Brazil. Education, research, extension services,
more and improved highways, and storage faciiities are a!| being developed at a
rapid pace throughout the country. Even Sao Paulc's cultural traditions are being
spread by the emigration of Sao Paulo farmers +o Parana, Mato Grosso, Goias, Minas
Gurais, and the Amazon Basin.
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AGRICULTURAL DEVELOPMENT
IN BRAZIL

A Case Study of Sao Paulo

Edmond Missiaen and Samual O. Ruff!

INTRODUCT 1ON
Procedure

530 Pavio is Brazi|'s most important and bes+ deveioped agricultural State, 2/
This study, concernad primarily with field Crop production in Sao Paulo, examines The
factors associated with the growth in the State's Crop production. Trends in produc-
tion sre analyzed, as wel| as trends in +he utilization of land, fabor, and yieid~
- improving inputs.

Whenever B
{Instituto de Economia Agricola or TEA) of the Sao Paulo Secretariat of Agricuiture
were [ised, However, whan Sao Paulo is Compared with other parts of 8razii, or when
statistics for ali of Brazi! are required, data from the Brazitian institute of
Gecgraphy and Statistics (Instituto Brasifeiro de Geografia ¢ Estatistica, or 1BGE--
later renamed Fundacac 1BGE) were used.

Background

| Many important changes have occurred in Braziltg agriculture in recent years,

The most significant have been diversificetion of agricultural éxports, rapid growth
of wheat and sovbean production, rapid modernization of the agricultural sector, 3/
and shorffails in coffee production which jed o a rapid depletion of once-plentifui

coffee stocks.

i/ Economists, Foreign Demand and Competition Division, Economic Research Service.
2/ Unfess noted otherwise, the term Sac Pauio wii| refer to +the entire State of
: Sac Paulo, not Just the city which is +he capital of the same State.
! 3/ The term modernization, as used in +his study, refers to the adoption of tech-
: n?hues and inputs, usually capifaf—in?ensive, which save on i1abor and bring sbout
increased yiefds, The techniques and inputs mos+ commonly referred to as modern
include farm mechanization, fertitizer, pesticides, and improved seeds, The authors

WO not wish tfo imply a value Judgment by the use of the term "modern, "
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Export diversification has been characterized by increased exports of various .
agricuttural products, particularly sugar, beef, soybeans, soybean meal, corn, &and
concentrated orange juice, as well as mineral and manufactured products. The growth
N in these exports has led 1o a.decline in.the imporfance of coffee exports. As indi-
{ cated beiow, coffee's share of total Brazillan export earnings declined from over 60
percent in the iate [96C's to 20 percent in (973:
{
) "
E Year Percent Year Percent
S 1955~59 g | 1969 42
{ 1960-64 33 1970 36
: §965 g {971 28
i 1966 a4 1972 25
: 1967 44 1973 .20 .
; 1968 42 _ 7 )
i
Source: (81, 103, Feb,, 1972). i
The volume of coffee exports (table |} remained about the same during 1960-73, - ?
while export volimes of most other agricuttural products have increased. Of partic- f
ular interest are corn--exported mainly to ltaly, Spain, and Japan--and soybheans : T &+
and soybean meal--exported principaily fo the European Community (EC}. “In the near : C
future, it is expected that combined exports of soybeans and soybean meal will be i oy =]
more important, value-wise, than coffee exports. : :

The spectacular increase in wheat production that has occurred since the mid- :
1960's has permitted a cutback in imports of wheat (which still remains Brazii's - ' *
major agricultural import). OGrowth in soybean production bas accounted for the
stepped-up exports of soybeans and products. The production of wheat and soybeans
is indicated below:

Year ; Wheat ; Soybeans
{,000 fons
1959/60~63/64 1/ ...... : 265 290
1964/65-68/69 1/ ...... : 584 709
1969/70 ........ RN : 1,146 1,332
1970/71 veiiiiiiannnans : 1,732 2,i00
AGTV/T? e 2,030 3,340
: 1972/73 iiiiinvnnn, : 700 5,400
? : 1973/74 v iii et i,928 7,000
5 i/ Annual average.
y : Source: {103} and reports from U.S. Agricultural Affaché,
o Brasilia.
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Table I--Principal agricultural exports, Brazil, [960-72
Average : : : : : : :
Commod ity : 1970 1971 : 1972 . 1973 1/ « 1970 : 1970 : 972 ; 1973 |/
1960-64 ., 1965-69 . . . - . . . . -
] - - SR
R T 1,000 metric fons - = - ~ - - - - - - WLSs.$l miilion = - = Loy
: ] S
£ Coffee 2/ ..o, : 1,815 |,037 1,020 1,034 1,084 1,111 8982 872 1,057 1,344 '\
i Cotfon cvuuiwinniin i ., : [91 281 343 227 284 283 154 137 189 218 ~
Cocoa beans ..eviiinniincanans : 86 FO3 120 e 102 NA 78 62 59 B8
Cocoa butter ... ivvevaininus, : i6 19 19 21 27 NA 28 24 33 A
8 o : 554 978 1,125 1,261 2,371 2,971 |27 153 404 600
?- : Beef ..oivminin i i : 22 52 115 |23 E9Z 134 85 50 220 218 1
SoYbeans . ..uireiiiiin i : 44 175 290 213 1,037 [,786 27 24 127 492
Soybean cake and meal ........ : Zi rga 525 911 1,405 l,58t 41 82 152 423 i
E - 05 ol o : éf 155 700 1,471 1,280 |76 35 81 75 |G 3 :
- Castor oil coiviriiiinrinaans. : 77 122 153 135 |27 132 38 40 54 123 a
- PRaNUTS « e v e easeneannes : 8 4 36 36 56 50 12 9 417 !
P w Peanut cake and meal ......... : 46 133 201 201 70 80 6 7 15 i5
F. Peanut cil ... ... neiviann. : Z 2 32 &3 Vi 0 HA |G 24 z MA
Pf Tobacco, unmanufactured ...... ; 45 46 54 &1 63 64 31 37 47 58
g Orange juice concentrate...... : Z 18 33 17 87 119 15 36 4] 62 H
? Hides and skins .............. : 11 32 45 26 29 NA 17 |4 24 187
Rice . viviinnr i iiiiinninennnn : 41 |57 a5 49 - 33 7 I - 4
L L 4 18 2] 20 18 NA 12 i5 26 NA
I 128 144 136 139 | 45 NA C 15 15 22 80

Brazil nuts ... ... .. e iin. : 27 26 32 25 22 20 | 4 14 21 15

less than 500 tons or 5500,000,
not available.

B

=

=
nou

i/ Preliminary.
2/ Includes green coffee equivalent of soluble coffee exports.
3/ 700,000 tons Tn [963; al! ather vears small. e

Sources: Reports from U.S. Agriculturai Attache, Brasilia; (95, 83, 101, 119},
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The following tabuiation illustrates the changes that have occurred in Brazil's 5
production and exports of coffee:

i

Year, : Production : July | stocks i/ : Domestic consumption :Exports 2/ !

. . . . E

1,000 tons

1960-64 . ........0.: 1,550 2,418 422 [,015 j
F965-69 . ...uvun.. 1,394 3,293 496 1,037 {
1970 (it iiiinea 585 i,818 540 1,020 '
197 vvvniennannns : 1,416 1,118 540 1,034 L
1972 ooiven.., tenent 1,530 1,068 240 1,084 v
[ 858 3/ 864 540 1,1 :
1974 L.t !, 620 3/ 600 550 NA - ;'

NA = not available,

1/ Held by Brazilizn Coffee Institute.

2/, Inctudes green equivalent of soluble coffee exports, :

3/ Privately held stocks accounted for another 570,000 tons in 1973, and 96,000 v
in 1974,

Source: Reports from agricultural aTTaché, Rio de Janeiro and Brasitia; (94, 103,
63, 8.

A series of events led to the shortfalis in coffee production. In 1962-64 and again
In 1966-67, the Government subsidized the removal of coffee trees. Major frosts
occurred in 1963, 1969, and 1972, and these were more damaging than frosts in earlier
years because coffee production had shifted southward to higher risk areas. Compared
with prices received for alternative crops, coffee prices were low {72, pp. 12-39),
Finally, coffee production in.recent years has suffered from coffes rus+ disease
(Hemileia vasatrix). During tne first year of the Federal Government's 1972-74
coffee renovation program, which subsidizes the planting of new coffee trees, loans
for more new frees were applied for in Minas Gerals than in any other State. This
may indicate a reversa! of the migratory trend of the 1950's and 1260's, with coffee
now moving back into frost-free zones.

The rapid modernization of Brazilian agriculture, particularly in +he southern

Hyhalf of the country, can be measured in part by the rapid increase In the use of farm

machinery and chemical fertilizers, Between 1960 and 1970, the number of tractors in
use in Brazil increased by 147 percent, and fertillzer use increased 2728 percent.
Government policies during the peried greatly increased the general availability of
credit; provided credit at below market rates for the purchase of tractors, fertil-
[zers, and other "modern™ inputs; and removed taxes on tractor production. Labor
legislation which Increased the real wages and other benefits to farmworkers also
provided farm owners with an incentive fo adopt less labor-intensive techniques.

NATURAL RESCURCES

Sao Paule’s natural resources--solls, topography, rainfall--are among the best
in Brazi! for the development of agriculture. Among the larger States, Rio Grande
do Sul and Parana are probably the only ones that approach 5ac Paulo's natural

R
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; endowments. These two States, however, are located mostly in tempdrate zones and are
thus unable Yo support as wide a range of crops as Sao Paulo, which lies mostiy in the
tropical zone. Because of these sdvantages, a larger proportion of Sao Paulo's total
land area is tilfed than in other Brazilian States, In 1970, 19 percent of Sao Paulo's
total land area was In crops, compared with only 10 percent for Brazil, excluding the
frontier areas of the Central-West and the Amazon. In 1960, crops and pastures R :
accounted for 78 percent of Sao Paulo's area, compared with 35 percent for Brazi) !
excluding the frontier area. ' i

; Sao Paule covers an area of 248,000 square kilometers, or about the same area as
: New York and Pennsylvania combined. The State:accounts for 2.9 percent of Brazil's !
total area. [+s 970 population of I8 millicnt~19 percent of Brazil's total--was 80
percent urban, compared with a natfonal urban percentage of only 56 percent. Forty-
six percent of Sao Paulo's inhabitants Iive in the greater Sac Paulo Clty area.

1

Regions

Sao Paulo can be divided into four main gecgraphic regions: the Atlantic Coast,
the Atlantic Highlands, the Paleczoic Depression, and the Western Plateau {(fig. 2).
The coastal strip contains only 3 percent of the State's farmland and is agricul-
turally important onty for bananas. The At}antic Highlands are composed mostly of a i
mountain range which rises sharply above the coastal lowlands and slopes to the west. -
This reglion contains the Paraiba Valley, an Important area for irrigated rice,
potatoes, and dairying. The Paleczoic Depression, with flat to hilly terrain, ¢
consists mostly of poor soils, but has some spots of very good soil. Sugarcane and
corn are the most important crops in this Tegion. The Western Plateau, Sao Paulo's
richest agricultural area, covers about three-fifths of the State and in 1970 con-
tained 74 percent of the State's crop area. It consists of plains and gently rolling a2
land sloping from altitudes of 800 to 1,200 meters (2,600 to 3,900 feet) in the East :
to 250 to 300 meters (800 to 1,000 feet) at the.Parana River In the West. Most of
the State's cotton, corn, rice, peanuts, coffee, beef, and over half of its sugar are
produced in the Western Plateau region.

The natural vegetation over most of Sac Paulo consists of semidecidious forest.
The exceptions were the Atlantic Coast region, which was covered with tropical rain
forest and several patches of savanna mostly in the Paleozolc Depression. (16,
pp. 19-22; 63, pp. 342-349; 40, p. 478).

£

Climate

Lul

f Four-fifths of Sac Paule lies north of the Tropic of Capricorn and has a tropical
i climate. Only in a smal!l part of the southern interior can the climate be described
as subtrepical. There are a few areas--mostiy in the southeast--where more than five
frosts a year are |ikely, but the frosts occur in patches which are interspersed with
: many frost-free areas. On over half of the Western Plateau there is practical ly no
i ¢hance of frost.

., Rainfall ranges from |,100 to 1,500 millimeters (43 to 59 inches) over most of

'Sac Paulo, although the coastal region receives over 2,000 millimeters (79 inches) a

year. As in most of Brazil, Sac Paulo has distinct wet and dry periods, with the

dry season in the winter, from April or May until September. South of the Tropic of »
Capricorn and along the coast there are no distinct wet and dry seasons (16, pp. 22-

45; 84, part (, pp. 14-15).
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. : Soiis and Fertility

Sao Paulo's soils, especially those on the Western Plateau, are among the best
in Brazil. However, scme of these soils are quite susceptable to erosion and require
careful management to maintain their fertility. ' ] “

A relativeiy large proportion of Sao Pauio's soils are suifed.$o agriculture, A

comprehensive soil survey published in 1960 (16} ciassed the various soil groups as +o
their adaptabi!ity to agriculture as follows:

Quaiity Percent of State |land area

Good 35
. Fair 6

- Inadequate to fair ' 40
{nadequate 13
Not classified [/ 6

1/ Areas of associated soils in fhe Aflantic
Coast and Atlantic Highlands regions where littie
agriculture is practiced.

4 Three soil groups--Terra Roxa lLegitima, Terra Roxa Estructurada, and Podzolized i %
sofls on calcarecus sandstone (Arenitoc de Bauru)--account for most of the good soili : ‘
in Sao Paulo., The area covered by these three soiils-~about 35 percent of the State's
land areaw~is mainly in the Western Plateau region (fig. 3). The authors of the soil
survey observed that 60 to 80 percent of the farmland on the three sof! groups was
cropped, compared with 10 to 20 percent o 30 to 40 percent on almost all other szoil
groups. Although the 1960 Census of Agriculture ."ndicates that these estimates are
exaggerated, they do indicate the [mportance of the three soil groups to Sac Paulo's
agriculture, _ EI

A fourth Tmpertant soil group on the Western Plateau--known In Sac Paulo as
Arenito de Botucatu--consists of the Dark Red Latosols-Sandy Phase. 4/ The soils
of this group, found in the river valley areas, cover 20 percent of Sao Paulo's land
area and account for most of the unshaded area of +he Western Plateau on figue 3.
A relatively small proportion of these poorer soils are cropped-=the soil survey
suggests |0 to 20 percent.

Outside of the Western Plateau, the most Important soil groups are tThe Red-Yel [ow
Podzolic sails, covering less than 7 percent of the State's area, and the Hydromorphic
and Alluvial soils, which account for less than 3 percent of the State's area (16, oo
84; 51; 21, pp. 103-105, 131). o : e :

A study of soll nutrients in Sao Paulo, based upon soil analyses performed by _ 4
The Instituto Agronomico de Campinas, was published in 1971, 5/ The study found ' ’ .
that 37 percent of Sao Paulo's cultivated srea was poor in nitrogen (less than (.5 ©os p
percent organic matter). Soils rich in nitrogen--23 percent of cultivated area—-are '
'ocated generally in the At|antic Coast and Atlantic Highlands regions and in those
areas with Terra Roxa Legitima soil. Ninety percent of the State's. cultivated area

4/ The term Arenito de Botucatu usually includes Terra Roxa Estructurada seils in
addition to the soils that are discussed here,
5/ Reported in (124, May through July, 1971},
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is low in phosphorus {below .1Q mifligrams per 100 grams of soif}. The situation for

potassivm is +the Opposite, with 99 percent of cultivated ares having medium 4o high
fevels (.}2 milligrams or more per 100 grams of sejl). Fitty-eight percent of The

cuitivated area in Sao Paulo has a serious probiem of excess acidity, with pH leveis
of 5.50 and beiow. Excess acidity probiems are the worst in the eastern part of the
State ((24),

PRODUCT 1ON TRENDS, 195073

Aggregafe Analysis

Sao Paulo accounts for approximately 20 percent of Brazii's agricuituisj pro~
duction., The State's agricuitura| output averaged about $1 biition annually in
1968~70. &/ Following in importance were Parana with $6i8 miiiion, Rio Grande do
Sul with 3802 mifiion, and Minas Gerais with 574 mit)ion. Sao Paulo ranks first
in the produztion of cotton, oranges, peanuts, sugar, tomctoes, beef, and eqgs, and
second in bananas, coffee, corn, milk, and pork (+able 2y,

Between 1952-56 and 1966~70, agricultural production grew at an average annuai
rate of 2.6 percent in Sac Paylo 7/ and 3.6 percent in a1 of Brazil. 8/ a greater
expansion of cropland outside of Sac Paulo accounted for the different growth rates.
Between 1948-50 and 1967-69, 92 percent of the increase in Brazilian crog production
was due to an expansion in area, whiie for Sao Pauio, 97 percent of the crowth in
production was due to increased vields {tabie 3},

Figure 4 shows the production areas of eight commoditias in Sac Paulo. O©f the
commodities, corn s the most diffused throughout +he State, whiie peanuts are the
most concentrated. Thera is a substantia) overlap among the principai cotton, corn,
rice, peanut, and cattle areas. Corn js the only crop with a major portion of its
area in the relatively. less productive southeastern part of the State. The coffee
area coincides closely with the cotton, corn, rice, cattie, and peanut areas, byt
most of the sugar area lies to the east of the other Crop-producing areas, Soybeans
are concentrated in a fairly fimited region.

Msjor Annuai Crops

Corn

Corn covers more area--25 percent of +he State's cropiand in 1973—~Fhan any
ofher crop in Sao Paylo, It is grown in a}) parts of the State by ali types of
producers, from smaij| subsistence farmers to large commercis] farmers using modern
techniques. Production increased from 1.2 mitlion tons in 1950-54 10 2.6 miliion
tons in {969-73, 3 4.3~percent annual growth rate (table 4).

Areaz planted to corn 3imost doubled between 1950 and 1971 but then dec! ined
somewhat in 1972 and 973, Growth in area planted was steadier than for other com-
modities with substantialty less year-to-year fiuctuation from the growth +rend
(fig. 5). Yields continued a siaw increase after a drop in +the mid-1950ts, put
they stiti remain relatively low. Better farmers consistentiy obtain vields of
2,500 to 3,000 kilos per hectare, which are about a ton per hectare above the State
average, but the average is kept down by the inadequate use of fertiiizer, and by

&7 "Talculated from value of 28 |eading commodities, IBGE data in (93).
7/ Calcuiated from (74, p. 3i), :
8/ Caiculated from (i83) and Econ. Res. Serv., U.5, Dept. Agr., unpubfished data,
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Table 2--Sao Paulo's share of Braziiian production and rank among
States for production of seiected commaditles, (965-69 and 1970

Commod ity 1955-69 : 1970 : 1970
————— Percent -« - - - - Rank
Bananas ...... Cerraasaan 15 3 2
Beans ........ P S H 8 7 4
Cocox ..... i Chee et .- -— 1/
Coffee .......... Crraans " 23 2/ 39 2T
Corm vaunen., Vemnesa bevemaal 20 19 2
Cotfon ... .vnuts eereaa . Sl 36 i
Manicc ....... P B & 8
Oranges ...... reeeaaaa Cesal 42 45 (
Peanuts ,...... e benrse st 84 78 {
Potatoes counvnrinnnnnnnas 27 23 3
Rice ........ Ceebraneer et 15 i4 4
Soybeans .......... P 2 4] 3
SUGAF tiiiiierana Creraaa it 36 38 i
Tobaceo ..... rerainas N 3/ 3/ (4
Tomatoes v.vua... [ : 47 49 |
Wheat 4/ ... . oiiiiinlis. ! i 4
Beef 5/ ...... PP . 29 28 j
Eggs ~...ennn . P 30 32 [
MiTk vorviinnnnns P e eneas 20 19 2
Pork B/ .oovn.. .. Cerrareaat & 16 2
-- = not significant.

1/ Three States accounted for 99.6 percent of Brazilian production.
2/ Sao Paulo's large share of the coffee crep was due to an unusually smsl) crop

in Parana.

3/ Less than 0.5 percent.

4/ Crops harvested, 1964-58 and 1969.

5/ Sao Paulo's share is exaggerated becau
Psuio are raised in neighboring States.

se many of the animals sizughtered in Sao

Source: {93},

Table 3--Factors responsible for increased crop production
in 330 Paule and Brazil, i948-58 %o 1967-69

:Percent of incressed production due To cited factor in--

Factor : Brazil, 23 crops 174 ¢ 3ao Paule, 16 crops 2/
Percent
increased area ...... Cererana : +92 +35
Increased vieids ............ : +20 +97

Changes in types of crops ...: =

Changes in location ....... -

== = not calculated,

1/ Based on IBGE aata.
2/ Based on IEA data.

Source: George Patrick, Sources of Growth in Brazilian Agricul?ure; The Crop Sector,
Brazil, Ministry of Planning, IPEA. Cited in (83).
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i Table 4--Charges In produc’ri:on, area, and yield of selected crops, Sac Paule, {950-73 r
: ; : ea. X : : ;o 5 ‘Average rate of change

:1950-54: 1955-59: [960-64:1965-69: 1970 ; |97} - 2 ! g ¢,
Fem .r .5 'I955 ; 6 '!9 ; 1970 : 1971 : 197 : 1973 195054 to 196973 :
Percent
————————————— 1,000 tong = = = = = = = = = = - - - = . per year .
Production:
Corn ...o.ut 1,151 1,232 1,964 2,374 2,820 2,760 3,000 2,598 4.3 ’
Cotten 1/ .: 218 158 |95 192 250 220 218 197 0.2 :r
Rice ..7... : 660 570 757 737 780 348 660 582 -0.7 £ .
Peanuts 2/.: . 156 245 447 566 620 638 645 325 6.9 :
Soybeans . .: 2 3 6 33 98 94 222 330 3/ 2
) Coffee ....; 486 680 , 440 448 258 4/ 648 540 450 -0.3
Sugarcane .; $,781 17,093 '23,71| 33,823 42,500 38,300 44,200 42,000 7.5 8
Oranges ... 141 410 903 1,304 1,774 1,840 2,428 2,840 3/ |[
e e e e oo 1,000 hectares - = = = = = — n = = = = &
Area
Corn a8l 1,092 1,335 . [, 412 1,476 I,694 1,500 1,300 2.6
Cotton ....: 1,086 557 572 441 702 . 605 630 430 -3.4
Rice ......: 505 562 719 835 636 557 503 519 0.9
Peanuts ...: 145 186 398 46 448 506 504 264 6.0
Soybeans ..: 2 5 5 24 67 a7 127 200 3/
Coffee ....: [,417 1,610 1,174 716 68| 524 694 734 =3.7
Sugarcane .: 225 349 491 659 758 823 819 802 6.7
Oranges ...: 18 49 100 123 | 85 213 251 305 14,2
o _ P e mm e e mm - -l Kilograms per hectare - - - = = = = = = - -
Yields:
Corn ......: 1,308 1,128  1,47] ,68] 1,910 1,629 2,000 1,998 1.7
Cotton 1/ .: 199 284 341 435 356 364 346 458 3.7 |
Rice ......: 1,307 1,014 1,025 883 1,225 625 1,312 b, 121 -1.5 !
Peanuts 2/.: 1,074 1,317 1,123 1,228 1,385 1,261 |, 280 1,156 0.8
Soybeans ..: 1,001 1,104 1,138 |,382 1,462 |,080 |, 748 1,650 2.2
Coffee ....: 342 422 375 626 379 335 778 613 3.9
Sugarcane .: 43,47] 48,977 48,291 5(,324 56,106 46,537 52,747 52,369 0.8
Oranges ...: 7,833 8,367 9,030 10,602 9,39 8,633 9,673 9,311 0.9
17 “Cotton Tint yield estimated at 35 percent of seed cotfon production.
2/ n shell,
3/ More than 15 percent.
4/ Does not agree with Brazilian Coffee institute estimates.
Scurce: Calculated from {(74), other |EA reports, and a+tache dispatches.
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SAO PAULO: AREA PLANTED YO COTTON,
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+he large number of producers {mostly small scale)} who do not use modern fechnigues
(31, pp- 2, 7; 39, p. 7). Even the yields obtained by the best fﬁrmers are substan-
Tlally below average yields in the United States. )

Cotton

Sac Paulo has been an important cotton-producing Sfate since the 1930's, and in
1973 accounted for 30 percent of total Brazllian production. Area plantfed to cotton
dec] ined subsfanfially during the mid-1950's, but because of much improved yields,
production in recent years has been equal to the 1950-54 level. The principal reason
for the decline was the withdrawal of many marginal farmers who were disappointed with
low yields caused by a period of unfavorable weather, Increased insect attacks, and
soil depletion (84, part I, p. 97; 62, p. 186).

Cotton ?ields in Sac Paulc have risen at a faster rate--3.7 percent per year--
than those of any other important crop. The withdrawal of marginal farmers from
cotton production and the subsequent concentration of production in the hands of
larger producers empioying modern techniques was surely a factor in this achievement.
Yields in 1973 were more than double [1850-54 yields.

Stat'stics on area plan#ed published by IBGE in 1937 end 1966 (18, {9}, indi-
cate that cotton production in Sso Paulo tended fo shift foward the norfhern part of
the Western Plateau. This shift may have been due to higher ylelds In this area.
Estimates of production in 1970 show cotton lint vieids of 376 kilograms per hectare
in the northern part of the Western Plateau, compared with only 262 kilograms in the
southern .part (99).
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Rice

Rice production in Sac Paulo increased relatively littie over the past two de-
cades. The increase in area planted was offset by declining yields which were due in
part to the changing quality of the soil used for rice production. In the early
1950"s, rice was offen planted on virgin lands or between the rows of new coffee.

Now rice Is generally grown as a single crop on the less fartile soils, The low
yields can also be attributed to the ¢limatic risks inherent in dryland rice produc-
tion. (About 97 percent of Sac Paulo's rice area is nonirrigated.} The high risk
of crop failures under such growing conditions discourages heavy investments in farm
inputs (52, p. 8; 44, p. 22; 9, p. 20; 118, May-June, 1973, p. 7).

Between 1957 and 1966, rice production tended to shift toward +the northwestern
corner of the Western Plateau (18, 19). An examination of {970 yieids indicates that
there was no absolute yield advantage to growing rice in this area. However, rice did
have a relative advantage over coffee and cotton in the area. 9/

Peanuts

Peanut production in Sac Pauio increased fourfold between the earty 1950z and
1970, and in the process became one of the State's major crops. Production, however,
remains confined to a relatively small area of southwestern Sao Paulo around Marilia
and Presidente Prudente. Planted area dec!ined sharply in 1973 and 1974, causing the
State's share of total Brazi|ian output fo fall from 75 percent in 197] to 50 percent
in 1973, The decline is attributed to Jower producer returns for peanuts relative to
other crops, particularly soybeans and castor beans. The producer price of castor
beans, relative to peanuts, rose dramatically in 1972 and remained a+ high levels
through early 1974.

Other Annual Crops

Soybeans

Soybean production In Sao Paulo has increased rapidly since 1966. Output varied
befween 3,000 and 8,000 tons per year during the 1950's and early 1960's, but by 1974
reached 642,000 tons. Most of the soybeans in Sao Paulo are grown on jarge mechanized
farms, mafnly. in the area near Ribelrao Preto, but they are also spreading to other

areas of the State, particularly The peanut area arcund Mari|ia.

In the principal soybean-producing States of Rio Grande do Sul and Parana (about
90 percent of the [973 crop) soybeans are offen double cropped with wheat. Much of
the growth in Brazilian soybean production--over 900 percent between 1968 and (974--
can be aftributed to *this practice. In Sao Paulo, however, soybeans are wsually ,
grown as a single crop. The apparent success of the crop in Sao Paulo indicates a
good future for Brazilian soybeans outside the wheaT-growing regions {66, pp. 2-3;
112, June 1968; 45, p. 23).

Wheat

Wheat is a minor crop in Sao Paulo, but its production has increased somewhat in
recent years. Output averaged a !ittle over 4,000 tons during the [9260's but grew to
74,000 tons In 1974 10/--approximately 4 percent of total Brazilian output. Sao Paulo

9/ Coffee and cotton vields in 1970 were substantially below statewide averages in
the Sao Jose do Rio Preto zone, but rice yields were only slightly below the statewide

average.
18/ Crop harvested in late 1973 (spring of the 1973/74 crop year).
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wheat production was concentrated in the natura! grasslands of the Campos Geralis in ;
the western portion of the Paleczoic Depression, but the recent expansion in wheat
area has been mostly In the Western Flateau near the margin of the Parapanema River i
east of Orinhos. Sao Paulo wheat in the otder Campos Gerais production area was not
double cropped with soybeans, but this practice is used In the new wheat area on the
Western Plateau (88, pp. 56-37; 7).

Other

Production of other minor annual crops in Sac Pauio is shown in the foltowing
tabulation:

E

Crop : 1950~54 : 1969-73

1,000 metric tons ;

BEBNS 4vaveuenel 124 125

Manioc .....a.: 716 1,711 L
Castor beans .:° 42 70 :
Potatoes ..... : 273 405

Tomatoes .....: 105 458

-Source: (74).

Beans, which account for more than one-half the area in the above crops, are
produced by labor-intensive, traditional methods. Castor beans are also produced
with these methods. On the other hand, production of potatoes and tomatoes is more
technically advanced. Manicc is produced under widely varying methods.

Perenniail Crops

Cotffee

Coffes yields increased during 1950-73, while area planted fell to a level less
than one-ha!f that of the mid-1950's. Despite the fall in production, coffee is
stili Saoc Paulo's second most valuabie crop. The producer shift out of coffee culti-
vation was prompted by low prices in the early i1960's, the desire fo have the
production flexibility possible with annual crops, and the coffee diversification
schemes of the mid-1960's which provided incentives for replacing ol!der stands of
coffee with annuel crops and pasture. ‘

Sugar

N B

Sugar is the most important crop, in terms of value, in Sao Paulo. The rapid
increase in production since the early 1950's==7.5 percent per year--has been due
mostly to increased area, mainiy in the Paleozoic Depressicn and the eastern portion
of the Western Plateau. Much of the expansion has been at the expense of former
pastureland (22, pp. 22-23; 65}.
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Fruit

Sac Paulo's orange production, much of it for export as fresh fruit or as con-
centrated juice, has grown spectacularly. The citrus-growing arsa corresponds ciosely
to the sugarcane area (QZ;_Z%, pp. 22=-23).

Baranas, mosflyxfor the domestic market, are grown in the Atlantic Coast region,
Area culvivated deciined through the 1960's, but production leveis were maintained as
yields more than doubled (74, p. 29).

Livestock
Sao Paulo is one of Brazil's leading cattle-producing States. According fo
Brazil's 1970 Census of Agriculture, only Minas Gerais, Ric Grande do Sui, and Mato
Grosso had larger cattle herds than did Sao Paulo. The following tabulation shows

the growth of Sao Paulo's cattle herd:

Percent of

Year 1,000 head Brazilian herd
1850 5,880 i3
1960 7,155 13
1970 9,082 12

Scurce: (13, 24),

Most catile in Sac Paulo are mixed Brahman {Zebu)— native breads.

Cattie slaughter is greater in Sac Paulo than in any other State (93) because
large numbers of live cattle, both fat and lean, are brought to Sac Pauio from Mato
Grosso, Goias, and Minas Gerais. The (ean cattfle, 2 1o 3 years oid, are fattenad
for 8 to |2 monihs on pastures in the westarn and north-central sections of the
Western Plateau (8, pp. 44-47). Average slaughter weight of cattle in Sac Paulo was
220 kilograms (485 pounds) in 1966-70, compared with an average of 217 kilograms in
1950-54 (93; 8, pp. 44-47; 114, Jan. 12, i970; 74, p. 305).

Sao Paulo is Brazil's second largest producer of milk, following Minas Gerais,
and is the country's leading producer of broilers and eggs. Hog numbers in the State
deciined by |9 percent between 1960 and (970, and by the latter year accounted for
only & percent of the country's fotal. However, large numbers of hogs raised in
neighboring States are brought to Sac Paulo for siaughter.

FARMING PATTERNS

Farm Characteristics

Large farms employing several workers have a dominant place in Sac Paulo's
agriculture, just as in the rest of Brazil. In 1970, farms of 50 hectares and over
accounted for 20 percent of the farm units In Sao Paulo, 82 percent of the farmland,
and 60 percent of the land in crops (table 5). The average farm size was 63 hectares,
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Table 5--Classification of farms by size, Sao Paulo, 1970 1/

Mumber : : Average Farmland Cropiand Workers
Size : of . Farm . grepland ¢+ Famm- . gaen per per per
farms 2/ : &@ree . . workers size worker worker farm

------- FPercent of fotal - - - - - - - - - - - Hectares = =« « « - HNumber

Hectares:

less thon 10 ..........: 40,2 3.3 10.9 26. 1 5 2 .3 2.9
10 16 50 vevnveeneen? 3907 14.8 28.6 34.9 24 6 2.7 © 4.0
50 fo 200 .............; 14.5 22.3 23.5 8.1 a7 17 4.2 5.6
200 to 1,000 ..,....... ; 4.9 31.3 24.3 14, 402 3 5.6 3.0
1,000 and over ........i .8 28.2 12,6 6.7 2,331 58 6.1 39.9
Total ..........-....f 100.0 1G0.0 tog.Q 100.0 53 14 3.2 4.5

1/ There were 327,371 farms covering 20.
farmworkers,

6 million hectares, with 4,772,755 hectares in crops and 1,475,325

2/ MNumber of individually owned pieces of farmland.
farm operators own more than one noncontiguous plot,

Source: (24).

Actual number of farm management units is less since many
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and the average size of farms in the 50- to |,000-hectare category was |74 hec-
tares. 1i/ The largest farms, averaging 69 hectares, were found in the Western
Plateau region and the smallest, averaying 47 hectares, were found in the general |y
mountaincus Atlantic Highlands regton.

Between 1960 and 1970, there was a slight increase in average farm size in Sao
Paule, while in the rest of Brazil, average farm size declined from 75 +to 59 hectares.
Para and Espiritc Santo were the conly other States to show an increase in average
farm size. There was |ittle change in the percentage of farmland contained in units
of 50 hectares and more in either Sao Paulo or the rest of the country, In 1970, 39
percent of the farm labor force worked on farms of 50 hectares or larger, compared
with almost 48 percent in [960.

Many large landowners in Sao Paulo are switching to modern methods of production
(such as heavier use of purchased inputs like machinery and fertilizer and efficient
land management techniques [2/), but a 1967 cadastral survey |13/ judged that only 8
percent of the State's furms (24,000 units) operating on 20 psrcent of its farmland
were ''rural enterprises," 14/ However, Sao Paulo, with 28 percent of Brazii's rural
enterprises, was way ahead of the rest of the couniry in this respect. Outside of
Sao Paulo, only 2 percent of the farms operating on less than 4 percent of the farm-
land were classed as rural enterprises. Except for a few very large farms, all other
farms were considered to be either inefficiently operated or too small to earn an
adequate tiving for a farm family.

Crop-Land Refationships

Crop rotation pactices, as known in the United States, are not widely used in
Sao Paulo or elsewhere in Brazil., Most rotation occurs becauss of shortrun economic
censiderations, 1ike higher expected returns for one crop than for another. Most
commonly, in the case of annual field crops such as rice, corn, cotton, and peanuts,
the same crop is grown on a field for | to 5 vears, and then seeded to pasture for
approximately the same amount of time., However, a certain amount of crop rotation is
used with cotton to retard the development of diseases (17, 52, &9),

Double cropping is of limited importance in Sao Pgulo. Of the double-cropped
commodities, peanuts are the most important. The first crop (wet season) is harvested
from December to February, and the second crop (dry season) is plantad directly after-
wards and harvested between May and July. During 1965-69, the first crop averaged
269,000 hectares, and the second averaged 193,000. In the Paraiba Valley, potatoss

I/ Brazil's agricultural census date tends to underestimate actual average farm
size because each unit of land is counted as a separate farm, regardliess of its
ownership. Thus, if a person owns more than one plot of land (a relatively common
phencmenon}, each plotT is counted as a separate farm, even if they are managed as a
enit.

12/ See pages 34-37 and 45-48,

13/ This cadastral survey, conducted by ihe Brazilian Agrarian Reform institute
(IBRA) is considered to be unretfiable, but i+ is used here because 1t closely par-
allels the IEA farm number and area data collected the same year.. The results of

the cadastral survey are reported in Anuario Estatistico do Brazil, 1968,

14/ A "rural enterprise™ is defined as a farm able to fully employ from 4 to 2,400
pecple; that is exploited rationally and economical ly according to criteria set for
its region; whose utilized farm area is 50 percent or more of that potentially
usable; and which meets minimum standards set by IBRA for yields, social conditions,
and farm income.
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and rice are sometimes double cropped, with rice using the residual fertilizer from
the potato crop. Also, there are two snnual .bean crops, the first grown in associ-
ation with other crops, and the second usuvally grown as a singie crep (10, p. 3.
Qufside of Sao Paulo, the onty impertant instance of double cropping is that of wheat
and soybeans in Rio Grande do Sul and Parana.

Associated cropping (more than one crop in a field) is not as important in Sao
Paulo as in many other Brazilian States. The practice is most significant in the
cases of corn and beans. Surveys in 1965 found that 20 percent of the State's corn
area and 4! percent of ifs bean area were intercropped (87, p. 36). Corn, beans,
rice, and other crops are aiso planted between rows of coffee trees, especially young
trees which have not vet started to produce. These crops are used for +the subsistence
of workers on the coffee farm or for the farm owner's livestock. In 1960, no more
than 25 percent of the State's coffee area was intercropped (B4). Associated cropping
s apparently declining in importance for most commodities and is most important in
subsistence plots for crops not destined for the market.

Agricultural Expansicn

Agricultural settlement of Sao Paulo was closely related to the expansion of
coffee cultivation which cccurred from The mid-{800%'s +o the 1950's (with a lapse in
the 1930%s and 1940's) and, to a jesser extent, the growth of cotton production in
the 1930's and 1940's. Crop production reached the Western Plateau region before the
end of The nineteenth century and gradually expanded, pushing the frontier westward
unfit it evenfuaily spilled beyond the State, As coffee production moved westward,
much of fhe land in the older areas was taken out of coffee and put into pasture or
other crops. Cash crop production began fo diversify in the 1930's with +the emer-
gence of cotton as a major crop. Rice, corn, sugar, peanut, and citrus production
also began to grow in imporfance. By 1960, the Sao Paulo agricultural frontier had
disappeared, and any additional increase in cropiand had to come from more intensive
use of established farmiand.

The westward movement of coifee production in Sac Pauio led +o the theory of the
"hollow frontier.” 1In 1942, the geographer Precton James advanced this theory:

"As the pew frontier rolis westward through the wreckage of the
forest it leaves behind it a !'and rapidly depopulated and aban-
doned™ (40, p. 500).

A well-known Brazilijan agricultural economist described the hollow frontier theory in
more detail in 1960:

"1+ is known that one of the most typical characteristics of
agricuiture in Jao Paulo and neighboring States is a movement
toward the interior in search of new land. When farmers find
Their land depleted due to erosion--the resulf of planting

the same crop year &iter year-—they are prompted to transfer
I+ to pasture or fo simply abandon it and move on to new areas
where the fertility of virgin soils will permit bountiful
crops without applying improved technoiogy. They fake with
Them the workers needed to clear and cultivate the (and.
Several years iater when their new jand has in turn been
depleted they repeat the same process: The poorest areas are
put into pasture; cropland is reduced; excess labor is dismissed;
and fthey end up by again heading for new areas in search of
crops on virgin soil" (6}, p. 4}.
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land on farms in the western portion of the Western Plateau than in its eastern

1950-73 Trend
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Bespite the rather wide acceptance of the hollow frontier theory, it does not
appear to apply to the recent agricultural development of Sao Paulo. |f there were a
hollow frontier in Sao Paulo, one would expect To find a higher proportion of crop-

portion. However, analyses of the 1960 and 1970 Censuses of Agriculture show this is
not the case. In 1960, the western half of the Western Flateay region had 26 percent
of its farmland in crops, compared with 28 percent in the eastern half. (n 1970,
farmland in crops had Tncreased +o 79 percent in the eastern half and declined to 22 :
percent in the western half, |5/. The higher proportions of cropland in the esstern i
portion of the plateau were likely due to the better distribution of good soils in
that area (fig. 3) and the use of fertiiizer to renovate "wornout" sails.

Changes in. Farmland Utilization é

Although total farmiand in Sac Paulo increased since 950, it is of greater sig-
nificance that an increasing proportion of farmland is being utilized for crops and !
pasture (table 6). Crop and pastureland, accounting for 68 percent of total farmland
in 1950, fook an 80-percent share in 1970. The greatest change was in pasture, which
increased by more than 3 million hectares, or 36 percent, between 1950 and 1970. The
proportion of improved (or artificial) pastureland increased from 43 percent 1n 1950
to 65 percent in 1970,

Since 1950, Sac Paule's cropland has not increased as rapidly as the rest of
Brazil's. According to the Census of Agriculture, Brazil's cropland increased by 78
percent between 1950 and 1970, compared with a ‘I 2-percent increase for Sao Paulo
alone. These same data indicate that Sao Paulo's share of Brazil's cropland declined
from 22 percent in 1950 fo |4 percent in 1970. The slower rate of cropland expansion
in Sao Paulo was due principally to the fact that Saoc Pauleo's agricultute was aiready
we!l developed in (1950, Practicaliy al! of the good agricultural lands in the State
were occupied by 1950, while in many other States, the 1950-70 pericd was one of
expansion into previously unoccupied agricultural areas.

Total croptand in Sao Paulo rose from 4.3 mil|ion hectares in 1950 to 4.8 million
hectares in 1960 and 1970 (t+abie 6). The distribution of the cropland during 1950-73
is analyzed in table 7, which shows that total cropland (unadjusted} grew by 687,000
hectares, or [5 percent, between 1950-54 and 1969-73%. Most of the growth was due to
expanded area in annual crops,

Although tand planted to sugarcane and cranges rose steadily during 1950-73,
total perennial cropland showed iittle change due 1o the precipitous drop in coffee
area beginning in 1959 and not reversed until 197| {(fig. 6). The decline in coffee
during the early 1960's was directly offset by the rapid rise in areas planted to the
major annual crops--corn, cotton, rice, and peanuts. By 1970, these four crops
accounted for 59 percent of total crop area and 85 percent of the area in annuzl
crops, but in 1973 their combined area declined sharply. Beans and soybeans accounted
for about two-thirds of the area in other annual crops. Sovhean area increased from
7,000 hectares in 1965 to 335,000 in 1974: Cotton's share of cropland tended to
decline over the period, with most cf the drop occurring during the first [0 years.
Corn and peanuts increased their share of cropiand, whife rice's share, apart from a
spurt in the late [960's, remained steady.

lé? Although similar, the boundaries chosen for the two subregions are different
in each year. This Is because of changes in census regions. .
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Table 6--Land use In Sao Paule, 1950, |960, and (970

: : H B Change
Use : {950 : 1960 : 1970 v :
: . : . 1950-60 : 1960-70
----- ' - },000 hectares = - - - = - - - - - Percent - ~ - -
. o
Cropland .uoerernss 4,258 4,768 4,773 2.0 . a.1
PASTUFE «vvevsnarsoanss? 8,648 9,872 1,771 o 14.2 19.2
Other 1/ ...... 8,102 4,664 4,050 C-23.6 -13.2
Total farmland «vu..ut 19,008 {9,304 20,594 1.6 6.7

17 Includes forest, uncultivated land, and unproductive [and.

Source: (12,-14, 24}, except pasture, 1970 (74}, Other for 1970 1s a residual,

Table 7--Distribution of cropland by crop, Sao Paule, 1950-73 1/

: Average : : : :
. Land use : : : : . 1970 : 1971 : 1972 : 1973
. S 1950-54 , 1955-39 , 1960-64 ; 1965-68 | . : :

|,000 hectaras

Grop land :
Apnual ..... vereenssannal 2,998 2,863 3,665 3,729 3,860 3,952 3,785 3,261
Perennial 1,714 Z,105 1,824 t,545 |,663 1,762 1,754 1,885
Total .ovveerann s To4,712 4,968 5,488 5,274 5,523 5,721 5,579 5,146

Total, adjusted 2/ ...: (4,337] (4,730) (5,125) (4,852) (5,190 {5,361) (5,230} {4,901)

Proportion of total

cropland in: :
RlIl annuals ceeaceverian? 64 58 67 71 0 69 68 63
COPM wvvvenrretonneonnes? 19 22 24 28 27 30 77 25
i COTTOn wrvevrrivenomessst 23 i i 8 13 1l N 8
. RiCE vvvrevarnrnasnarnass I il 15 |6 12 10 9 10
: PeanUTS i ervravnearssnst 3 4 7 9 8 9 9 S
. Other annuals 3/ ....vaat B i0 i3 (0 1 i0 12 15
All perennials v.ovevevsi 36 42 33 29 30 31 32 37
Coffee cvviciviraravaenat 30 32 2 14 12 12 12 |4
SUGEF wuvrrrrirsssnrrersld ] 7 9 12 14 4 135) 16
Other perennials &/ ....: 2 3 3 3 4 4 5 7

17 Year ending June 30, Cropland estimates encompass area Tn 17 crops. Other commodities acczunt
for a negligible proportion of total cropland. These data are not consistent with census data shown in
+able 6. Distribution of ~ropland by crop is not avallable from 1960 and 1970 Censuses of Agriculture.
2/ Annual estimate data of land in annual crops and total cropland are overstated because land which
A is double cropped is counted twice--once for esch harvest. Peanuts, beans, and potatoes are the most
O important comwedities which are harvested twice during the year. The "adJusted total™ subtracts the
cropland used for the second crop of these 3 commodities from the cropiand fotal. -
3/ Beans, menioc, soybeans, castor beans, potatoes, tomatoes, wheat, and onions. : .
4/ Oranges, bananas, and grapes.

Source: Calculated from app. fable 1.
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Figure 6 shows that cotton, corn, rice, and peanuts have a dominant position
among Sac Paulo's crops and that the total area pianted to these crops fluctuated
greatly from year fo year during 1950-73. Area planted to the four crops ranged from
48 to 61 percent of total cropland.

The increass in area planted 4o corn, peanuts, and sugarcane in Seo Paulo came
primarity from land previously in coffee and cotton and secondarily from land not in
cpps.  This conclusion is based on a camparison of cropland utilization in 1957 and
1966 in the most important crop-producing regions of Sac Paulo. These 10 regions
(out of a total of 35)--ali in the Western Flateau area--had the most land in crops
in 1966 and accounted for 63 percent of the State's cropland.

Within these 10 regions, the ares planted Yo peanuts grew more than for any other
crop (table 8). Peanuts apparently displaced iand previously in cotton, which
declined only in areas with increased peanut area, while increasing in some areas
where total cropland expanded. Area planted to corn increased sharply, especially in
regions where total cropland expanded. Rice area also increased somewhat in these
regions. Land in coffee declined significantly in 9 of the 10 regions shown. The
largest declines were in regions where tofal cropland alsc declined, implying that
much of the former coffeeland reverted to pasture or other noncrop uses.

Most of the important sugar-producing regions do not coincjde with the other
important crop areas of western Sso Paulo (fig. 4, p. 12). Cha»nges in the use of
croplend in the four largest sugarcane-producing regions (42 percent of Sao Paulo
sugarcane area in 1966) indicate that sugarcane area increased on land previously in
coffee or not in crops.-

SAQO PAULO: UTILIZATION OF CROPLAND
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Table B--Crogiand and cattle

rumbers in selected regions of Sap Paule, 1957-66, 15630,

Regions

Change, 1957-66

Cattle numbers

: Total area, : : :
:Tetal 1/: Cotton @ Corn

eoee 4

: Coffee ;

1970

: 1966 B
Sao Pamlo 2/ L..iiaiiieniansd 5,055
10 largest crop regions:
Marilid ouivacunrnanvannnes 386
BarretOs o vererernanvuanan : 445
Rio Preto oo s i iiiannnin st 385
Pereira Barreto ........... H 304
ASSIE v vicennannoe inns veaat 284
Presidente Prudente .......: 270
Ribdeirso Preto . ... ... ..t 231
Catantava ..eoiiercnnananast 226
Aracatubz ... ..eeiieaaiLnlt 224
Baury . r it Fag
Bubtotal ......cenieinnnnt 3,887
Largest sugar regions 3/: :
Piracicaba ..vvovvan.s et 161
Rio Clare ..o coiveuiooiae.s 105
AFBraquarad ...o..eoacaneanat 169
Ribgirag Preto .....c.a0uus 231
RIT 8 ¢3RN BEE

1,000 hectares

o
—Im)m [

=22
=40
=46

50
-15
-5
-45
-B6
~74
-92

-385

-5

-3z

-45

-50

.

+

=l O=] ] Wt B

']

|

- -~ Percent of 5tate herd - -
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17 11 crops.
2/ Includes & tetal of 33 regions.,

E} Fach region's area in sugar in 1906 was,

Source: Lalculated from (18, [9, 13, 24},

respectively, in 1,000 hectares, 92, 53, 51,

and 46.
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Because data on pastureland by regicns are not available for recent years, each
region's requirement for pastureland is estimated by its share of the State's total
cattte herd in {950, [960, and 1970, |If it Is assumed that pasture productivity
incressed at the same rate in each region, an increase in a region's share of the herd
would indicate an increase in pastureland. These criteria lead to the conclusion that
area in pasture increased in the regicns where cropland increased and decreased in the
regions where cropiand decreased. This conclusion points to Iittle competition
between crops ana cattle grazing for the use of land, which concurs with known farming
practices in Sao Paulo's Western Plateau, where the lowiands are general ly used for
pasture and the divides for crops (87, p. 14).

In the principal sugarcane-producing regiens, pasture area apparently decreased
as sugarcane area increased—-implying a competitive relationship between sugarcane
and cattle raising.

Facters Responsibie for Changes

The changes in farmland utilization in Sac Paulo during 1950-72 were apparently
due tfo the Government coffee eradication policies of the mid-1960's, changes In con-
sumer demand, changes in Sac Paulo's comparative advantage over other States, and a
gradual shift fo less labor-intensive crops.

Coffee eradication--The sharpest decline in Sac Pauic's coffze ares occurred
during 1962-64 when the first coffee eradication program--a package of incentives for
uprooting relatively unproductive coffee trees and re=tacing them with other farm
enterprises—--was In effect, Area planted o coffee declined from (.4 miilion hectares
in 1961 to 760,000 hectares in 1965.

Demand changes--Longrun changes in demand for agriculfural products, as reflected
in the relative orices received by farmers for agricultfural commodities, apparentl|y
had some effect on farmland utiiization in Sao Paulo.

Longrun trends (1950-70} in commodity prices and area planted (app. tables 2 and
3) were visually observed in order to identify the relaticnship befween changes in
area and changes in the relative prices of the various commodities. By the late
1960's and early 1%70's, the price of peanuts was higher in retation to other commod-
ities than in the early 1950's, and the price of cottan was |lower. Over this period,
the area pianted to peanuts rose, while cotton area declined, an apparent reflection
of cotton farmers' response to price. The relatively lower prices for cotton may
also have affected the increased area planted fo corn. Largeshortrun shifis in tha
price of rice, such as the high prices in 1962 and 1963 and the low price In 1965,
brought appropriate responses from preoducers. The large real decline in coffee
pricaes during the late 1950's and early [960's (prices were at low levels in 1959-61
and again in |965-68) appears to be strongly related to the rapid decline in acreage
during 1962-64,

Statisticai analysis tends to support the above observaticriz and provides a few
additional insights into the relationship between price and area plantfed. Two recent
studies examined supply response relationships for major crops, other than coffee, in
Saoc Paulo. Toyama and Pescarin (79) ran regressions an area and production using
linear, semilog, and log-log equations for [948-69, Although our main concern here
is price response, these other independent variables were used in their regression
equations: tTime trend, lagged production, lagged nrice of alternative commodities,
wages, lagged wages, and an index of fertilizer prices. All price and wage data were
deflated., The best equaticons for area planted to the most important crops are sum-
marized in table @, The best fitting equations were obtained for sugarcane, peanuts,
and cotten. Most equetions include several variables with statistically insignificent
coefficients.
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Table 9—-Results of multipie regression analysis of agricultural supply rasponse in Sac Paulo

H : b . :
Dependent variable :Source 1/: Type of HUIféple :

Y+ qustion R Independent variabies 2/

(Area)

CotTon c.ouvesavicenanst ! linear . price t-2, trend, wages t-2, peanut price +-2, fertilizer price, arez +-!
: (.ot (.01
[ Tnear . price t-1, cost of inputs -1, castor bean price -1, area t-|
£.02) {.20)

log-Tog . price =1, trend, rice price t-|, area f-I
(.an
No significant equations obtained

log-log LT3 price t=1, wages -1, trend, corn price ¥-1, area t-|
(.01} {.20% L.20) (.20}

| Enear 718 price t=|, corn price t-I, area +-|
.0l (.10} (.01

: semilog 897 +rend, wages, coifon price +-i, area t-1
(200 (.013
lirear 913 price t-1, area -1, trend
(.01 1.04} (.02}

|l og-fog LBl17 price t-1, frend, area +-1
(.05] (.20

linear 770 price t-1, area +-1, trend
(.0l (.05}

Sugarcane et A : linear 972 price t-1, trend, wages -2, fertiiizer price, area 1|
: (.10} (.20} (.20 {107
B : linear .954  price t-%, cost of inputs T-1, trend
H {.05) {.0F} {.01}

1/ A = Toyama and Pescarin {79}, based on 1945-69 IEA data., B = Pastore (64), based on [G45-66 [EA data.
gj Tha numbers [n parentheses are significance levels as determined by t fests. Those variables without numbers below them were
significant at less than .20.

Source: (841, (79).
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Table 9 also shows the results of the best equations for.a simiiar analysis by
Pastore (64). He used area planted as the dependent variabie in linear and semilog
equations, with [agged price, lagged area, lagged price of alternative commodities,
tagged cost of major purchased inputs (a composife index encompassing about 24 percent
of the value of inputs used), and time trend. In the study, which covers 1949-66, the
best fitting equatjons, .as in the Toyama-Pescarin study, were obtained for sugarcane,
peanuts, and cotfon.

For this study, several simple and multipie |inear regressions were run., Sev-
eral! variables were run against planted area, but the best results were obtained with
the price and cross-price equations. Prices were expressed in constant 1969 cruzeiros.
All the production, area, and price data used by Toyama and Pescarin, Pastore, and in
this study are from Sac Paulo's Instituto de Economia Agricola (iEA). Toyama and
Pescarin deflated prices by the lEA's index "C"--prices paid by Sac Paulo farmers for
agricultural inputs. Pastore defiated all prices by a general index of prices paid
to farmers, and prices for This study’s analysis were deflated by the general price
index No. 2 {60 percent wholesale price index, 30 percent cost of living index for
Guanabara State, and [0 percent cost of construction index for Guanabara State)
pubilished by the Getulio Vargas Foundaticn.

The resuits of statistically significant price response equations {with expected
signs) from all three sources are summarized in table 10. Note that, except for
cotton, supply response Yo price in Sac Psulo is inelastic, that is, the expected
change in planted _area is proportionately iless than the related change in price. Also,
The low partial RZ's indicate that price chapges only marginally explain the reasons
for changes in plantfed area.

Most regressions of cotton's response to price showed insignificant resuits or
resuited in a wrong sign. However, the equations shown in tabie |0 indicate that
cotton has a greater response to its own price than other important commedities.
Pastore found that cotton area was inversely reiated fo castor bean prices, but fhe
resuits were not highly significant. HNone of the studies found a significant rela-
tTionship befween corm area and it+s own price, but cne regression found corn area to
be responsive o the previous year's price of cotton. Rice was found 1o be responsive
to price in several equations with relatively high levels of reliability. A relation-
ship to the price of corn was also discovered.

Both the Toyama-Pescarin and Pastore studies found & significant relationship
between peanut area and price. The work done for This study also found relationships
between the area planted o peanuts and shoritrun lagged prices of beef, corn, and rice.
The relationship fto beef prices was positive, indicating a complementarity between
cattle raising and peanut production. The combined l-year lagged prices of corn,
rice, and beef were estimated to determine 7! percent of the variabiiity in area
planted to peanuts.

AlThough beans are not usuvally grown by large commercial farmers in Sac Paulo,
they are apparently somewhat responsive to price incentives. Area in beans was also
found to be positively related 1o the price of corn. This could be because of the
practice of planting corn and beans together on smal!ll farms. {6/ The price elasticity
of supply for sugarcane was apparently quite low.

Competition from other States—-No measure of the comparative advantages of
farmers in the various STates was available for this study, but table || summarizes
the absolute advantages in terms of value per hectare of growing various crops in

16/ In 1965, 4| percent of area planted o beans in Sac Paulo was planted in asso-
ciation with other crops (87, p. 561},
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Table t0--Calculated elasticities and cross elasticities of supply for selected agricultural commodities in Sac Paulo

: i f . f_. ] i Type of f Level| of i Partial f Calculated
Dependent wariable :Source if: Independent variable 2/ :llme perIOd'equafion:signfficance 3/° R : elasticity

T oprice 1949-66 | fnear
T price 1960-732 17 near
:oprice castor beans 1549-60 linear

0 m

price cotton [950-7| |l inear

Lyl

r price 1948-£9 log-tog
T price 1949-50 i nzar
! price 1960-72 ITnear
: price 1945-69 log-tog

prrice [ 949-86 | i near

DrFrO@>

1 price | e48-605 semi |og
: price 1949-65 | 1 near
: price |948-£9 sami log
: nrice 1960-71 [Tnear
1 nrice 1960-7 1| | inear
: price 1960-71 linear

Peanuts

OO0 >

! price 194869 leg-log
T oprice 1949-86 lingar
: price | 960-71 linear
: price 1960-7F1 linsar

oOom>

Sugarcane |948-69 | inear

1949-a6 linear

o >

= not available.

A = Toysma and Pescarin (79}, B = Pastcre (64}. C = Simple correlation analysis performed for this study.
in all cases, variagbles are lagged 1 vye r.
As determined by 1 test.
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Table |1--lndex of value per hactare of selected commod

ities in selected states of Brazil

» relative to Sao Paulo 1950-7]

Cotton

Corn Rize

Cotfee : Sugarcang

: : Minas .
: Parana : . & BGoias
i , Gerais

: Parana : P
, Gerais |

i L YoM
Minas Gofas : Parana - M nas
. . Bersis |

117
108
123

Goias

: Peanuts :

: : Minas
Parara : Parana : A :
: . Gerais | buco i/

. Pernam- f Alagoas

Y]

Value per hectare in Sac Paula

103

99
a9
99
109
118
97
fats]
33
54
84
94
84
83
a8
raz
85
26
85
8z
75
73
70

131
13+
98
li6
156
98
KL
108

92

83
ial
82
i3
93
93
83
be

The 2 most important sugarcang-producing St

Scurce: Calculated from (93 g95).

ates in the norfheas! of Brazi].
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Sac Paulo and some neighboring States, |f competition from farmers in other parts of
Brazil were an important facter for changes In Sao Paulo farmland utilization, one
would expect returns per hectare to be higher in other areas for those crops which
have decreased in importance in 3ao Paulc (cotton, rice, and coffeel). On the other
hand, one would expect returns per hectare to be lower in other areas for those crops
which bave increased in Importance in Sac Paulo (corn, peanuts, and sugarcane). This
hypothesis appears to be substantiated in the cases of coffee and sugarcane and partly
substantiated in the cases of cotfton, corn, and peanuts.

In the case of cotton, the returns in Parana are only slightly higher +han those
in Sao Paulo. The refurns for cotton in Goias began to increase relative to those in
Sao Paulo at a rapid rate after the mid-1960's, which corresponds to the period of
Golas' emergence as a major cotton-producing State, but follows by several years the
ma jor period of decline in Sao Paulo cotton area. The higher relative returns for
peanuts in Parana in the late 1960's also correspond with an expansion of peanut
plantings in that State.

The relative-.retfurns for rice cultivation in the various States do not substan-
tiate the hypothesis. This is probably due to the special place of rice cultivation
In agricultural frontier areas. The comparative advantage of rice in these areas is
due to traditional methods of farming newly cleared land which favor certain crops,
such as rice and cotton, and the richness of the virgin scils. The high yields from
these virgin soils were also apparently a principal factor causing the shift of coffee
proeduction from Sao Paulo to Parana. 12/

Rice was the principal crop in the first stage of agricultural expansion in the

Minas Triangle and Goias. Rice cultivation pays for the clearing of new land which

is eventually used for pasture. In return for clearing a given piece of land, workers
are allowed to plant rice and subsistence crops for thelr own use for gpproximately

Z2 years, After this period, the workers are required To plant pasture on the land

for the landlord's use (118, July-August, 1971; 30, p. I57). Rice cultivation is also
used to renovate exhausted pastures in these areas. (Cotton is used for much the same
purpose in frontier regions of Parana {62, p. 7)),

Rice also served a valuable role when coffee was first planted in the frontier
of northern Parana. Ouring the 3 or 4 years before the coffee "trees" reached
maturity, rice or corn and beans were grown between the rows of "trees." These inter-
planted crops compensated the workers who established the coffee plantations (35,
p. 71; B84, part }, p. 39; 59, p. 63).

Labor Costs—-The |ast major factor fnvolved in the changing nature of Sac Paulo
crop production was the shift toward less labor-intensive crops, such as sugarcane,
corn, and soybeans, and away from those that reguire more l|abor, particularly coffee
and cotton. Farm labor legislation brought rural wage rates, benefits, and emplioyment
security up to the urban levei in 1964, Because most of Sac Paulo's commercial agri-
cultural production originates on large farms heavily dependent on hired |abor, this
legisiation accelerated the trend toward crops which were adaptable to mechanized
farming methods. Government policy favoring .farm mechanization through credit and tax
incentives has accelerated this trend, Thus, commodities less adaptable to mechanized
farming, particularly coffee, are now relatively more expensive to produce than before
the intreduction of policies which had the effect of raising labor costs and lowering
machinery costs.

11} The importance of higher yields in agricultural frontier areas as a factor
causing shifts in land use is discussed by Herrmann (35, pp. 29-33).
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LABOR AND MECHIAN|ZAT ION

The Labor Force

tn 1970, only 20 percent of Sac Paulc's population lived in rural areas. A much
targer proportion of Brazil's tctal population is rural, but urbanization has been
developing rapidily, in both Sao Paulo and the rest of Brazili. 18/ The decline in
rural population, as a percentage of the total, is shown below: “

Year : Brazit ¢ Sac Pauio
Percent
1950 ....... '; 64 47
1960 .......: 55 37
1970 ....... : 44 20

Source: Census of Popuiation, reported
in (93, 1971).

The percentage of the popuiation directty dependent upon agricuiture is somewhat
smalfer than the rurail population (74, pp. 109-110).

The number of Brazilians empioyed in the agricuitural sector increased by approxi-
mately 45 percent between 1950 and {970. In Sao Fauio, however, employment in
agricuiture has been declining:

:Workers in agriculfure in--:
29 . Sao Pauioc's

Year Brazii f Sac Pauio | share
¢ = - = - Thousands - ~ = - Percent
950 ...t 1/ 12,614 i/ 1,708 id
{960 ....: 15,634 t,727 !
iIS70 ....: 18,248 1,513 8

1/ Adjusted for undernumeration in The 1950
Census of Agriculture.

Source: (24, 35, p, 363,

18/ Rural areas are defined as those lying outside the cities (the equivalent of
county seats) and towns (seats of districts, which are municipio subdivisions).
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This decline has occurred despite heavy immigration from wther parts of the country--
particularly from Minas Gerais and the Northeast--which helped to boost Sao Paulo's
poputation from @ million in 1950 to I8 millicn in [970.

In Brazil

There are many different types of farmers and farmworkers in Brazil. Several
important types are as follows:

{1} Owners of large farms who usually employ others in their farming cperatfions.

(2} Smali-scale owners who operate their farms with the assistance of family
labor. The best examples of this type of farmer are The descendants of [9th century
immigrants from Central Eurcpean countries in Sanfa Catarina and Northern Rio Grande
do Sul and the descendants of lapanese immigrants who farm all cver Brazil, but who
are most heavily concentrated in parts of Sac Paulo.

(3) Subsistence-type owners and squatters who farm smal! properties that do not
provide adeguate family incomes. These farmers and their families usually provide a
source of iabor for targer neighboring farms.

{4} Large-scale tenant farmers who use s package of modern inputs. These farmers
are most prevaient in the rice and wheat-soybean areas of Rio Grande do Sul {42,
pp. 38-41i7.

{5) Agricultural workers who have iimited rights fo the land, such as small
tenants, sharecroppers, colonos (coffee workers!?, ig/ and moradorss. Small tepants
operate with varying degrees of independence, while sharecroppeis generally have more
responsibilities but fewer risks than tenants. In most cases, production decisions
on tenant and sharecrop fesrms are made bv the iandowner (38, pp. 185, 196, 2i8, 220,
228), Colonos, found mostly in Parana, Sao Paulo, and Minas Gerais, are paid a fixed
amount of cash for the coffee they care for and harvest and are provided with a plot
for growing subsistence crops. Moradores receive a plot for subsistence crops in
return for a specified amourt of unremunesrated work for the landowner. These workers
are most common in the Northeast.

{6) Nonresident day workers (volantes) who have no rights to the land. These
workers are paid in cash by the day and are usualiy associated with futfilling labor
needs during peak demand pericds on large mechanized farms.

(7) Salaried workers. These workers are usually associated with cattie produc-
+ion or mechanical work (for example, tractor operators). Farm adminisirators are
also included in this category.

The distinctions between the types of farmers and farmworkers described above
are not aiways clear, for many farmers are invelved in more than one type of work or
may switch from one type of work To another.

in Sao Paulo

Although all types of farmers ang farmworkers described above are found in 5z0
Paulo, the State differs somewhat from the rest of the country in that = higher

i27 These colonos should not be confused with the small-scale owners in Santa
Catarina and Porthern Rio Grande do Sul who are aiso referred to as ceolonos.
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proportion of its targe farm owners are considered to be efficient operators, 20/ and
there is a greater percentage of nonresident day workers. -

o b

Types of farmworkers in Sac Paulo changed radically over the past decade, as ; »
shown in the following tabulation: : :

v |
Type of farmworker 1/ 1960 : 1969 i C
t,000 r
: {
Owners 2/ ... iiiiiiiiinnn 378 454 :
Tenants vv.viieeranrirninaa : 230 B3 ;
Sharecroppers .....o.......: 288 254 :
Colonos wuivrivrsnnninenvnsat 229 32 ¢
Salariad workers .....v.... : 79 NA :
1/ Women working part-time and chiidren under 15 are
counted as one-half unit.
2/ Includes large landowners as well as small subsistence-
type farmers.
Sources: Data collected by [EA and reported in (75, p. 30;
63, p. 221).
The number of tenants and colonos declined drastically, but the number of nonresident ) I
day workers or volantes increased. A survey In [970 reccrded 350,000 vol antes,

compared with 226,000 in 1964. The major factors responsible for these changes were:
(1) changes in the relative importance of the State's principal agriculturai commod=-
ities, especially the decline in coffee production (which is very labor-intensive);
(2) the Increased use of mechanized methods: and (3} labor fegislation enacted in )
1963, which by granting increased benefits to resident farm:orkers, ancouraged
substitution of contracted day laborers for resident workers (63, pp. 97-98, 219-22|;
74, p. I15; 57, p. 385; 38, p. 212; 68). -

Labor Productivity

I+ is difficult to measure the output of agricultural labor in Brazil, largely
because of the unavallability of statistics on the farm value of meat production.
However, an indication of changes over time and comparisons between regions of per
worker output can be obtained by calculating the per worker share of the farm value
of the most Important crops and milk and eggs. Cropland per worker and cows per worker
can also be used fo indicate the level of productivity., These indicators are listed
in table 12, '

Whether measured in fterms of value of crops, milk, and eggs, or jus% value of
crops, Sao2 Paulo's output per farmworker in 1970 was more than 2.5 times greater

20/ The (967 cadastral survey (see page |9) identified 8.4 percent of Sao Paulo's
farms, accounting for 19.6 percent of the State's farmland, as "rural enterprises,”
compared with 1.9 percent of Brazilian farms, or 3.6 percerit of the nation's farmland,
In the second ranking States, Parana and Tspirito Santo, 3,1 sercent of the farms were

classed as "rural enterprises.”
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Table izf—lndicafors of labor productivity in Brazi| and Sao Pauleo, 19530-70

item : Brazit : * Sac Paulo

1965-67 cruzeiros |/

OquuTIper worker:
24 crops, 2/ milk, and eggs: .
1900 ittt i et ar st 456 1,014

1970 ....vvuv i eeteaiitaasana ey : 489 1,313
24 crops 2/: N :
[9E0 L.ttt i 386 838
R 402 i,058
Cropland per worker: : Hectares
L t.5 2.5
(960 e i it e it c e i.8 2.8
R i.g 3.2
Cows per worker: : Number
R - 3.7 3.4
P80 . i e it e : 5.0 5.3
R O 5.4 7.6

I/ Prices adjusted by price index no. 2 of The Getulio VYargas Foundation.

2/ As reported in Anuario Estatistico, pineapple, cotfon, peanuts, rice, bananas,
=wee+ potatoes, potatoes, cocoa, coffee, sugarcane, onions, coconuts, beans, ‘tobacco,
Jute, oranges, castor beans, manioc, corn, sisal, soybeans, tomatoes, wheat, and
grapes.

Sources: (13, 14, 24, 35, 93).

than that for al! of Brazii. The amcunt of cropland and the number of cows per work-
er were also substantially greater in Sac Paulo, The gap in worker productivity
between Saoc Paulo and Brazi! as a whole is apparentiy widening. Between 1960 and
197G, the per worker value of crop, milk, and egg production increased by 29 percenT
in Sao Paulo and only 7 percent in all of Brazil. The amount of cropland and the
number c; cows per worker has also been increasing at a faster rate in Sac Paulo.
Since 1960, fabor productivity in Sazo Paulo has apparently increased only on large
farms of 50 hectares and more:

Cropland per worker

Farm size 1960 1970

Hectares
0 - 49 hectares ..........° 2.1 2.4
50 ~ 999 hectares ........2 3.5 4,8
1,000 and more hectares ..: 3.5 6.1
Total (ieeirinnernnnnnent 2.8 3.2
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Much of the difference between thé )abor productivity figures for 5ac Paulo and
Brazi) is'due to the heavy welght of the very poor Northeast region on the latter,
However, farm |abor productivity in Sso Paule is substantially higher than that of
other productiva States in the southern half of +he country, For instance, the value
of 1970 output of crops, milk, and 2ggs per worker was 53 percent higher (38 percent
considering only crops) in Sao Paulo than in Rio Grande do Sul, which is usuvally con-
sidered to have one of the most developed agricultural economies in the nation.

The work of William Nicholls and Ruy Miller Paiva points cut +he large differ-
ences in labor productivity between Brazilian farms In the Northeast and the Center-
South. In {963, they analyzed the output of 99 Brazilian farms in seven States--about
haif In the Northeast and half in the Center-South. For their sample of tarms, the
value added per man-year of labor was $63] in the Center-South versus only $183 in
the Northeast. Although the Center-South farms produced 3.4 times as much per worker
as the Northeast farms, their output was stili oniy one-eighth the output of U.S,
farmworkers in 1963 (EZJ pp. 383-384),

A more exact picture of labor productivity in Sao Paulo can be obtalned by using
estimates of ftotal agricultural output published by the State's Instituto de Economia
Agricola, According to these data and Census of Agriculture employment data, output
per worker employed in agriculture in Saoc Paulo was:

Year :Constant 1969 dollars per worker 1/

1950 ... 550

1960 ....: 676

1970 ....: 2/ 937

1/ Constant 1969 cruzeiros converfed To
dollars at rate of 4.138 cruzeiros per dolliar,

2/ Equivalent fo approximately 1,450
cruzeliros of 1965-67.

Source: (74, p. 70; 14; 24; 35, p.36).

These estimates indicate an even more rapid rate of increase in Sac Pauio's agricul-
tural labor productivity than is shown in table 2. The average annual growth rates
implied are 1.8 percent for 1950-70, |.4 percent for 1950-60, and 2.3 percent for
1960-70.

The superior output of Sac Paulo's agricultural labor relative Yo the res+ of
Brazii is undoubtedly due in part to the State's sol} and ciimate, which are
favorable to agriculture, and to a crop mix weighted heavily by high-value commodities
like coffee, sugar, and oranges. However, the major factor is probabiy the greater
use of |abor-saving machinery in Saoc Paulo.

Agriculturai Mechanization

Growth of Mechanization

Brazilian agriculture has been mechanizing.at a rapid rate in recent years. The
total number of tractors on farms Increased |48 percent between (960 and 1970
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(table i3). 21/ By early 1973, an estimated 200,000 tractors were being used for

agricultural purposes, 28 percent more than in 1970. Nevertheless, farm machinery in

Brazil is the exception rather than the rule. |In 1970, there was only one tractor for

every 32 farms or one iractor for every 218 hectares of cropland in Brazil, compared

with more than one tracter on each farm and cne tractor for every 61 hectares of

cropland in The United States. In The same year, there were |17 Brazilian farmworkers

for every tractor available, compared with less than one worker for every tfractor in .
+the Unlted States. Of the 25 States and territories in Brazil, only three States ;
{Sac Paulo, Ric Grande do Sul, and Parana) accounted for 80 percent of the farm {
tractors, Less than 5 percent of the tracters were in the north and northeastern

parts of the country. This regional disparity shows up in the Nichaells-Paive study

of 99 farms throughout Brazil in 1963. |t showed that investment in machinery

amounted o $1t5 per worker in two areas of the semiarid Northeast, compared wi.th

$841 in four areas in the Center-South (36, p. 227).

Table |I3--Indicators of agricultural mechanization in Brazil
and the United States, 1950, 1960, and 1970

Region ; Tractors |/; Cropland per ; Farmworkers ; Farms per
. - . tractor . per tractor , . tractar
Number Hecfares - - - - - Number - - - - - -
Brazil: H
1990 e e vinnnnannst 8,372 2,281 1,507 247
(960 v evirviernvnnenns : 63,493 452 246 53
FO70 v ver v eeenarasaas 156,592 218 17 32
Sao Paulo: H
1950 .0 e e i e it 3,819 [.115 447 58
1960 Li s encnnrnsnast 28,101 170 6l i
1970 vt tner e snaenast 65,731 73 23 5
Rio Grande do Sul, 1970.: 42,121 119 35 12
Parana, 1970 vvvevenes. .: 16,557 287 121 34 .
Rest of Brazil, 1970 2/.: 32,203 608 411 1o
United States, 1970 ....:4,770,000 61 0.9 0.6

1/ Probably includes motorized cultivators and minitractors in Brazil.
2/ Brazil, less Sao Paulo, Rio Grande do Sul, and Parana.

Sources: (12, 14, 24, 102).

In 1970, 42 percent of Brazil's tractors was in Sac Paulo. Sao Paulo had 25
workers per tractor and five farms per tractor, a much higher rate of mechanization
than in Brazil as a whole and also substantially higher than other States (Rio Grande
do Sul and Parana) that were relatively highly mechanized (+able 13). AiThough the
table indicates that Sac Paulo was not far behind the United States in hectares per

21/ During the same period, cropland increased approximately 37 percent, and farm
emp loyment, {7 percent.
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fractor, the efficlency of tractor use must be substantial!ly different in the two
areas as indicated by the much greater number of workers per tractor in Sao Paulo.

Producticn of Farm Machinery

Since 1960, most of the growth in Brazii's tractor fleet has come from domesti-
cal iy mapufactured machines (table 14), Tractor production in Brazi| was initiated
in 1960, increased rapidly through 1964, stagnated between 1965 and 1969, and there-
after, began increasing at a rapid rate. The poor sales period of 1965-69 has been
attributed fo high taxes and increasing real interest rates. Tax exemptions and
easier financing boosted tractor sales beginning in 1970 (109, Feb., 1973; 112,

Jan.-Feb., 1972). Since the estabiishment of a domes+tic tractor industry, only those
types of tractors not menufactured In Brazil, tostly high-horsepower models, have been
allowed to be Imperted. In 1973, Sac Paulc's farmers purchased 37 percent of domesti-

cal ly produced tractors.

Table l4--Imports, exports, and domestic production of wheeled fractors
for use in agriculture, Brazil, 1951-73 1/

. : : . Total
Year : Imports : Exports : Froduction availabil ity

951 .ot 1,967 0 0 10,967
1952 ..vvvalout 7,363 0 0 7,363
1953 ....... PR 2,698 0 ¢ 2,698
1954 ..........: 14,147 0 0 14,147
1855 ... .l 5,345 0 0 5,345
1936 ....vv..uut 5,055 0 0 5,056
1957 vt 6,810 0 o 6,810
[1° 57 : 7,135 0 0 7,135
1959 ..o 4,579 Q 0 4,579
1960 ..........: 12,702 0. 37 2,739
186l ...y 6,382 0 [,679 8,061
1962 iiuuron.nt 1,714 0 7,586 9,300
1963 ...ovio..tt I,330 0 9,908 {1,238
1964 ...vvy..t I,341 2 It,537 12,876
1965 ..........: 374 3 8,121 8,492
1966 ... vve..t 639 6 9,069 9,702
1967 ..vviily 342 31 6,223 6,534
(968 ...o..uv, : 990 36 9,818 10,772
1969 ... .....0: 423 16 9,548 9,955
970 .vvvunnn.. : 60 41 14,029 4,048
1971 oviieoot: 184 104 22,122 22,202
1972 oo : 228 i88 29,142 29 182
1973 . iiivee NA 327 37,170 NA

NA = not available,
1/ Does not include power cultivators or minitractors.

Source: (96, |19, 93).
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Domestic production of combine harvesters began in the iate 1960's, and by 1972,
output had reached approximately 3,500 units (report from U.S. Agricuitural Attaché),
Power cultivators and minitractors are also menufactured in Brazil; 7,041 were pro-
duced in 1973, Most of these machines are used in Sac Paulo by horticulturai farmers
of Japanese descent (5, p. |7]; 69}. The manufacture of tractor implements began in
Brazi! in 1954 but didn't really get off the ground unti! the domestic tractor indus-
try was established in 1960 (112, Jan.-Feb., 1972).

Utilization Patterns

Use of mechanical power was not very widespread on Brazilian farms in 1960 (table
I3). Even in Sac Paulo, only 6 percent of all farms used some mechariized equipment.
However, when only large farms (50 or more hectares under cultivation) are considered,
the picture changes considerabliy. For ail of Brazil, over a quarter of these farms
were at least partially mechanized in 1960, and in Sao Paulo over half were mechanized.
Between 1950 and 1960, the percentage of large farms relying op animal power declined
sharply, while those relving on human power increased scmewhat. This phencmencon was
probabiy due to farms switching from animal power to mechanical power, and to large
numbers of new farms in frontier areas, where reliance on human labor iz high.

Table 15--Source of power used on farms in Brazii and Sac Pauio, 1950 and 1960

: . Farms with 50 or more hectares
Region and source : Al farms : under cultivation
of power

1950 . 1960 . 1950 : 1960

Percent

Tota!l Brazil: :
Human oueeeeneeent 73 76 34 45

Animal ....evean. : 27 23 55 27

Mechanical I/ ...: - i Vi 27
Sac Paulo: :

Human ...cviennna: 46 43 15 16

Animal o.oyewennoa: 53 51 69 32

Mechanical |/ ...: I 3] i6 52

~= = |less than 0.5 percent.
1/ At least some mechanized equipment used.

Source: (12, 14).

An indicator of high reliance on animal and machine power as opposed to unalded
human effort is the number of hectares of annua! cropland per plow:
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Region : Hectares per plow in 1960
Brazil ................; 20
North and MNortheast ...: 36
Center-South ..........: i4
Sao Paulo ..iiiiiiinnnas i

Rio Grande do Sul) .....: 8

Source: (14).

The greafest reliance on unaided human power in crop productien was in the Morth-
east. Within the Center-South, the greatest use of plows was in Rio Grande do Sul,
Santa Catarina, and Sac Paulo. The i{east favorable ratio of plows o anrual cropland
in Brazil was in the frontier State of Maranhao, where the ratio was | piow o 7,330
hectares.

The rapid pace of mechanization in Sac Paulo during the (960's is shown in
statistics coliected by the IEA: Of all plowed land in the State, the percentage
prepared with tractors increased from 53 to 70 percent between 1963 and 1968 (74,
p. 1411,

Tractor-pulled equipment in Brazil is used mainly for land preparation--piowing
and grading--and very little for other operations. This is verified by a recent
estimate of tractor impiements as s percentage of tractors in Brazil:

Tractors 00
Piows | : 90
Harrows and rakes 80
Seeders 15
Reapers i3
Cultivators 12

Source: (3, p. 172).

Sao Pauio’s Instituto de Economia Agricola notes that use of machinery in Sao Paulo's
agricuiture has increased much more slowly in planting and cultivating operations than
in soil preparation, Mechanized harvest operations are said to be practically ni!l
because in most cases, harvesting machinery is too costly fo compete with relativeiy
cheap iabor (74, p. 140). However, there are indications that the situation has

begun to change (119).

The reasons for this imbalance in tractor use, other than the cost factor, are
probably the nature of the operations involved and the necessity of maintaining a
large labor force for periods of peak agricultural activity. Soil preparation occurs
at a time of peak labor demand, and proper timing is important. On sharecropped
farms, the farm owner is oftern responsible for scil preparation--a factor favoring
the mechanization of only this one ocperation.

Factors Influencing Mechanization

Earm Machinery Prices--In real terms, farm machinery prices in Saoc Paulo tended
to decline during 1961-72 after having risen sharpiy during 1953-60 (fable !6).
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_ Table |6--index of real prices for farm machinery and equipment in S5so Paulo
N in terms of money and prices FTeceived by farmers for agriculfural
commodities, 1950-72
o b : :_Index of farm machinery and Implement prices = index of prices received
‘ v Real money 2 : : : :
ear Price : ities ¢ Cofto : Co : Rj .5
= * commodities n : rn : ice : ugarcane 4
"f:_. ; . 1948-52 = 00
K 1950 ....oeeult 99 g1 109 134 129 a3
o : 1851 vvuvvvnnast 94 gi 12 109 152 100
} 1852 ...... P 95 93 168 85 86 106 :
: 1953 ...t k] 100 154 4 6l 33 : 1
i =L : 122 106 163 163 88 134
! {955 .. .oieiien, : 125 114 152 151 167 i34
1996 ... enven ot 125 120 169 I3 99 )
[ 1957 .oiiiian, : 128 131 164 133 g8 128
i 1958 (...t 133 i58 : 175 i 28 92 162
; 18959 L .iveunnns, ! 145 177 204 {30 127 177
o 1 1960 .. ....uusn : i48 166 172 92 153 161
) i (127 I 139 153 148 124 162 158
s 4 I962 oo vvninnann : i39 140 176 136 87 146
;//"' ! 1963 Liiiiiaaent 135 138 188 180 81 102
i 1964 . ..vaeiinnn : 123 118 136 127 13 87
: 1965 ... ivevuus.? i31 (54 172 177 202 103
; 1966 ..oviiann : 115 132 186 146 (o]} (N 5
1967 L. : 114 148 193 165 103 123 :
: = 13 149 177 202 167 127
. 1969 ..oiiieinl 120 i 38 194 146 133 138
1970 .. ovvivinn g 122 i83 {59 153 136
(97 e : NA NA MA MA NA NA
! 1972 . cvuiinnn eet iio MA 143 151 a8 133
i : .
_ W A = not available.
o :
: Source: Calculated from (74, [19).
4
+: 1
_ i
"\ i
I
H i
1! 4
1}
b
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Machinery prices also trendeddownward in terms of prices of 2| principal agricultural

commodities. When measured in terms of individual crop prices, there is no apparent : s
relationship between time and machinery prices, except for sugarcane in 1965-69, when : '
machinery prices increased.

In terms of money, and in terms of the amount of corn or rice negded to purchase
a fractor, there was littie difference bétween tractor prices in the United States
and Sao Paulo during 1966-71 (table 17). 22/ In terms of cotton needed to purchase
a tractor, the Sac Paulo price was substantial ly higher than the U.S. price, By
early 1974, the inflation-adjusted price of tractors in Sac Paulo was slightly below
the 1971 levei, but the price in terms of agricultural commodities declined substan-
Tially during 1971-74 (118),

Tabie [7--Prices paid for tractors (40-50 horsepower range?’,
United States and Sac Paulo, 1966-7|

: Cost in amount of produce needed To purchase a tractor : ’
Year Cost 1n money : Seed coffon Corn i Rice : [
: U.S. I/ :S.P. 2/ 7008, ¢ 5., US. + 5P, T US. S ;
* Dollars per unit - - -~ - - - - Tons of produce - - -~ = - - = - - -
1966 ...° 4,428 4,785 20 37 108 115 41 43
1967 ... 4,570 4,983 19 39 I3 82 42 44
1968 ...: 4,746 4,637 22 35 Mz 159 43 44
1969 .,.r 4,858 4,586 25 35 107 109 45 20
1970 ... 4,975 4,085 23 30 95 102 a4 53
1971 ...: 5,179 4,918 19 28 122 if6 45 44

1/ Average of prices paid for tractors of 30-39 hp. and tractors of 50-59 hp,

2/ Cruzeiros converted to dollars a+ fhe following rates (cruzeiros per dollar);
1966 - 2.222, 1967 - 2,715, 1968 - 3.492, (969 - 4,138, 1970 - 4.680, 1971 - 5.383.

Sources: (104, 90, 74).

Tax exemptions for tractor production and sales accounted for +he large declines
In the real meney cost of fractors in Sac Paulo in 1968 (7 percent) and 1970 (1|
percent). Tractor producers were exempted from the Industrial Products Tax (IPL) in
October 1967, and sates of tractors were exempted from the Yalue Added Tax (iCM) 23/
in December 1969. Tractor sales increased sharply in fhe years following the granting
of tThese exemptions. Another factor which has recently lowered farmers' real price
of fracters and other agricultural machinery is the income tax deduction that can be
made for these investments (112, Jan.~Feb., 1972; 5, p. 172).

Credit--Easy credit terms offer a powerful incentive for agriculturat mechani-
zation in Brazil. Currently, banks in the Center~South will finance tractor purchases
for 4 or 5 years with | year's grace, and (5 percent per annum interest with no

22/ Corn and rice yields in Sao Paulo are substantially lower than in the United
States, so the U.S. farmer does have an advantage in ferms of hectares of produce
nesded to purchase a tractor.

23/ tmpostc de Circulacao de Mercadorias. I+ is levied by the States and ranges
trom I5 to 18 percent. For a full description see (34).
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additional payments for monetary correction. gg/ Usually 80 percent of the purchase
price is financed, but it is possibie To obtain 3 tractor with no down payment at ali.
In the Northeast, the repayment period is 7 years, with a 2-year grace period and only
7-percent interest. During the mid-1960's, increasing real interest rates and shorter
repayment pericds adversely affected tractor sales. Tne improved financing terms were
reportedly a significant factor in the improved sales in 1970 and thereaffer (U.S.
Agriculturai Aftaché, 88-3C21, Jan, 22, 1973; (112, Jan.-Feb., 1972; 109, Feb., 1973,

Farm Labor.--The rural labor iaw, which has been in force since 1964, requires
employers of farm labor fo pay the same minimum salaries as requirad in urban areas
and to grant numerous social benefifs fo permanent employees. The enactment of this
law coincided with an increase in farm salaries in Sao Paulo. Labor shortages in the
farm sector have since placed continued pressures on farm labor costs (69). The
following fTabulation shows the growth in reai daily wages of resident farmworkers in
Sao Paulo:

Year . Index of real wages [/
1948-52 = |00
e T 97
JO5B=62 . st vvnrnrennianest 86
% S 75
LY B 84
=T Y J 95
1OBB . v e vstrssennenenasenast 80
BT 98
B2 o T 104
[F=Tt< D R 102
sl L U i3
= I [ 17
= 130
L=l . i55

1/ Deflated by index No. 2, Getulioc Vargas Foundation.
Source: Cslculated from ({9},

The rurail Jabor law, by requiring social benefits for permanent workers,
discouraged®the practice of keeping isrge permanent work forces on farms and thus
contributed to pressures to mechanize agriculfural operations. A Sao Paule newspaper
article noted that the labor laws caused a disinterest in activities requiring large
amounts of manpower and were thus a factor behind The introduction of soybeans (2
highly mechanized crop in Brazil) into Sac Pauio (124, Mar. 4, 1573),

§£7 That is, there is no adjustment for inflation, which means the real interest
rate is close to zera.
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Changing crops.--Since the iate 1950's, there has been a sharp decline in
Sao Paulo's coffee area and a corresponding increase in the area of sugarcane ana”
annuat crops. In 1935-59, 32 percent of Sac Pauio's cropland was in coffee and 6% i
percent in sugarcane and annuals. By 1965-69, only 12 percent was in coffee and ¢
84 perceni’ in sugarcane and annuals (fable 7, page 21). The latter crops are much
more susceptible to mechanized production methods than coffee. . |

Regions and Crops Affected

tn 1970, the greatest degree of farm mechanization in Sac Paulo was in the area
surrounding the city of 3ao Paulo and in the esstern and northern parts of the State.
The areas most highly mechanized in terms of the fewest farms per tractor and fewest i
workers per tractor corresponded fairly closely to Szo Paulo's principal sugarcane- i E .
preducing areas and to the areas of Terra Roxa soil. The 1970 leve! of mechanization ; :
in Sso Paulo's four geographic regions was:

Cropiand per

Region tractor Farms per fracior ;.Workers per tractor ?
Hectares Number -—- - ? i
Atlantic Coast ......: {01 1.4 43
Atiantic Highlands ..: 34 S, 23
Paleoczoic Depression.: 65 4.1 17
5.0 24

Western Plateau ..... : B7

Source: Calculated from (24).

Commodities associated with mechanized farming in Sao Pauic are sugarcane, soybeans,
rice, coffon, and corn. A 1972 study claimed that the planting and cultivating of
sugarcane and soybeans were more mechanized than for other crops in the State. For
the other crops, animal power reporfedly remained mcre important than mechanical
power (74, p. [40). One of the reasons for the high fevel of mechanization on the
sugarcane farms is that one-half of the State's sugarcane land is on iarge estates

: directly controiied by the sugar mitis. An apparent result of the mechanization

i is lower labor reguirements. |In 1965, labor requirements for producing sugarcane

% in Sao Paulc were only 43 percent of those in the northeastern State of Pernambuce
{1, p. 28). Sao Paulo's soybean production, which is concentrated on large farms, is

almost completely mechanized.

A 1967 study of rice producers in Sao Paulo's largest rice-preducing municipality,
Guaira, showed a high rate of mechanization.

Respondents using mechanized methods

I tem Number of farms : Area
Percent
Soil preparation..: 88 98
Cultivation.......: , 40 6]

Harvest. .viewuuaaat 70 84
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Outlook

Mechanized land preparation is common in cotton production, but harvesting is
st111 mainiy a hand cperation, However, since [971, several cotfon-picking machines
have been imported, mainly for use in Sac Paulo, southern Golas, and the "Triangle"
of Minas Gerais (70).

The corn situation is similar to that of cotton. Mechanized procedures are
widely used on large commercial farms for sofl preparation, but mechanical harvesting
is extremely rare. In 1969, it was estimated that less than 5 percent of Brazil's
corn was harvested by mechanical pickers (80, p. 14).

Other parts of Brazil with levets of farm mechanization comparabie to those
in Sao FPaulo are !imited. In 1970, the areas with the greatest degree of farm
mechanlization, outside of Sao Paulo, were southern and central Rio Grande do Sul,
parts of Santa Catarina and Parana, the "Triangle" area of Minas Gerais, soufhern
Matc Grosso, parts of Rio de Janeiro State, and the areas near a few large cities,

Mechanized farming methcds have apparently been a contributing factor +o the
rapid expansion of Brazilian agriculture in recent years. The production of wheat
and soybeans, the two crops whose output has increased at the fastest pace, is
heavily dependent upon mechanized methods. Mechanized farming has also been
important in the rapid growth of crop production in the Center-West frontier areges.
Sao Paulo, the State with the highesT level of mechanization in Brazil, is also
one of only twe States where the absolute number of workers declined between (960
and 1970. 25/

The gap between the level of mechanization in Sac Paulo end other States
indicates a large potential for further mechanization. In addition, *he large
number of workers per fractor, even in Sac Paulo, indicates a potential for
intensifying the use of machipery now available.

T o N T

CROP YIELD IMPROYEMENTS

Yields in Sao Paulo and Brazil, 1950-73

Crop yields in Sao Paulo have tended to increase faster than vields in other
Brazilian states. Herrmann found that for 1947-65, vields in Sac Paulo 26/ rose
at a rate of 0.8 percent per year, compared with a rate of 0.l.percent for all of
Brazi!. Only Amazonas and Maranhac had higher rates (35, p. 3I). Befween [960-62
and 1968-70, Sac Paulo's crop yields increased at an annual rate of | percent, while
Brazilian crop yields showed no change 27/. The 5a0 Paulo yield Improvements are
most likely due to Increased use of fertilizers, pesticides, and improved seeds,

25/ The other State is Pernambuco,

26/ Total output (value of production calculated with 1957-59 average prices)
divided by total input (area planted o crops).

27/ The value of 24 crops was divided by area in those crops for the indicated
years. Unit values for [960-62 were used.
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Yield increases for some specific crops in Brazi! and Sao Paulc are compared
in table 18. The fablie inctudes commodities that are important in both Sac Pauio
and the rest of Brazil. Yield improvements in Sao Paulo were superior to those in
Brazi! as a whole for coffee, corn, cotton, and oranges. Decliines in rice and bean
yields in Sao Paulo were due to production shifts fo marginal lands and the low level
of technology generally used in bean and dryland rice production.

For mosT improtant commodities, crop yi i i

f , p yvields in Sac Paulo are higher than or 1
equal to those in the rest of Brazil (table 19). For example, yields of corn, ¢
cotton, manioc, sugarcane, and tomafoes are substantially higher. '

Table |8--Changes in crop yields in Brazil and ! .
Sac Paule, 1950-54 fo (966-T0 ' I
Crop f Brazil f Sac Paulo

Percent change

Coffee. v arneinnnnnnns ;

+ 125 + 172
SUQBFCaN@. . vt ieinrannas + 26 + 19
T T o + 14 + 29
ey o+ T + 10 + 86
Rice. v et - 2 - 10
Beans. ... ouivirciiananaat - 2 - 7
Oranges.. vovirosnaneeassl - 5 + 09

-Source: Calculated from (93},

Table 19--Crop yields in Sac Paulo compared with total
Braziiian crop vields, !965-69, 1970 and (971

Yield in Sac Paulo as a percent

Crop : of Brazilian yield

1965-69 1970 ; 1971
(277 TaT 11 T= 1= 8i 80 77
BEANS. c v evvuttrasaranascsnssrnerssssnannsl 349 (Ol : 21
DOf OB . s e s seveaecrarssssasonssnareasnl i06 i22 124
D OI M te es v e nnernesssssaananorsesrsonansnnnl e 135 119
0o o1 TP : 140 151 143
MBNIOC . s ar v venssssrissnnaotnassoanasansi 132 129 128
OFangES.eseesvonsorvaneanseasrasrsnasaresd 96 97 100
PEaNUTS . s veveneectasaracresrsrssssrnnsans : 9% 102 g5
POTaT0S .. s ersvvcancsaronoeoranssesnsnnss : 128 t03 124
RIC e tvevrnoreonasanstossssssaarssssennet 8z 99 79
SOYDEANS. s tv v it re bbb ran ] izl 127 96
UGB CANS s s s vvranasessaronnnnsnronsansss : 122 125 R
TOMBTOES . . ve v e ar et s stonannnnsrarnraanis : 138 122 121
Wheat 1/ v creseieainen e 105 86 1ol

1/ Crops harvested 1964-68, 1969, and (970,
Source: Calculated from (93, 95) except cofton for fotal Brazil, which was
calcuiated from estimates of the Foreign Agr. Serv., U.S. Dept. of Agr.
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In fact, among the more important commodities, only rice yields come out
unfavorably when compared with yields in all of Brazil, and this is partly due to the :
weight of higher yielding irrigated rice in Rio Grande do Sul. Rice yields in Sao Padlo !
are about the same as those in neighboring States where nonirrigated rice is grown.

Average yields of most commodities in Sao Paulo are low, however, when compared
with yields in the United States. Table 20 shows tha+t only cotten and soybeans have
yields approaching those in the United States. (Cotton yields in Sao Paulo are very
favorabie when compared oniy with the yields in Texas). Sao Paulo corn yields are
only about one-third of U.S. yields. The data on rice yields are not comparable
because most of Sac Paulo rice is dryland and all U.S. rice is irrigated.

' Fertilizer and Lime

Most Sao Paulo soils are deficient in nitrogen and phosphorus, and aimost
half of the cuitivated area is excessively acidic and requires application of {ime
{page 7 ). Research on yieid response of Brazilian crops to fertilization is apparently
limited in its extent and usefulness (86, pp. 109-111; 43, p. 73, but many studies
in both laboratory and field conditions have shown +hat yields in Sac Paulo and the
rest of Brazil can be increased through the use of fertilizer 28/, However, the

Table 20--Crop vields in Sac Paulo compared with U.S. vields

Crop and location . 1965-69 | 1972 X 1973

Kilograms per hectare

Corn: : :
R Lo - TV o T : |,681 2,000 1,998
United States.. vy eeei oo iiieiennnennn. : 4,858 6,083 5,730
Cotton (lint): :
T Lo - TV e : 401 346 458
United States..eee it eervenrnreness : 539 568 581
L= = : 430 457 483
Mississippiie i i cer i iiane e : 693 672 723
Rice (paddy): : :
o Lo R o= 1V I o T : 883 1,312 1,121 ]
United States....voiievinierrnnnrenvens : 4,363 5,896 5,384 T
H 3
Peanuts (in shell): : Y
R Lo T T o T : 1,225 |,280 1,23]
United States....v e niriinnnecnnnnens : i,937 2,473 2,605
Soybeans: :
T o YO o T : f,341 {,748 1,650

United States. . iiieieiiinneninnnnnnns. : 1,736 1,870 I,868

Source: (102), appendix tabies | and 2.
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- relatively high cost of fertilizer and the variable prices received for agricuftural
‘commodities {app. table 3) often restrict the use of fertilizer despite the higher

yields,
Consumption, 1950-73

Apparent consumption of chemical fertilizers in Brazil is esfimafed ?y addIng
imports and domestic producition. The lack of records prohibits the inclusion of )
inventory changes in the calculaticn. Also, fhere are no data on the use of organic
fertilizer, but manure, coffee husks and pulps, and other processing byproducts
are apparently widely used as fertilizing materials (1t, p. 2; 39, p. 226; 29, p. 24},

Estimated consumption of chemical fertilizer nutrients 29/ in Brazi| increased
by more than 20 times between 1950 and 1973 (table 21). 30/ A rapid growth in
consumption occurred in the late 1950's, foliowed by a stagnant period of no growth
and another period of extremely rapid growth beginning in 1967. |In 1973, Sao Paulo
farmers consumed about 35 percent of the fertilizers used in Brazil, and applied
more than 2 1/2 timesas much fertilizer per unit of cropland as in Brazil as a
whole. (By 1973, fertilizer application per hectare of cropland in Sao Paulo had
reached an apparent level higher Tnan +he level of use in the United States (82).
However, Sao Paulo's dominance of Brazilian fertilizer consumption has decreased
in recent years because of the rapid increase in consumption elsewhere in the
country, particularly for use on wheat in Rio Srande- do Sul, where consumption
increased 430 percent betwseen 1967 and 1971,

A 1970 survey of 154 small, medium, and large farm operators in three
municipal ities 31/ of Northern Sac Paulo found an almost universal acceptance of
tfertilizer usage. The proportion of farmers using fertilizer increased from less
than one-half in 1960/61 fo 97 percent in 1969/70 {(table 22},

Although there are no statistics on the use of lime for agricultural p poses
in Brazil,the production figures for ground |imestone for agricultural purposes in
Sao Paulo and some adjacent areas are available:

Year 1,000 metric tons
1964 342
1965 3i7
1966 352
1967 440
1968 604
1969 749
1970 832
1971 913
1972 1,023
1973 1,500

Sources: {74, p. 131; 119},

28/ See (35, p. 43; 47, pp. 21, 29; 86, p. 77; 107, July-August, 1968; 27; 112,
July-August,” 1972; 71; 28). - —
29/ Nitrogen {N), phosphorus (P205), and potassium (K50).

}@7 Apparent consumption data vary somewhat according to the source, but the
reiative magnitudes are similar regardless of the source.
31/ Municipalities (municipios) ip Brazil are roughty analogous to caunpties

in *he United States.
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Table Zi--Apparent consumption |/ of major fertiiizer etements 2/ in

Brazi! and Sao Paulo, total and per hectare of cropland,

{950-73

: - : : 1.l Consumption per hectare
Year ; Total consumption :Saosi:géo s: of cropiand 3/
Brazii : Sao Paulo : Brazif Sao radlo
1,000 metric tons Percent - - - - - - Kilograms= -~ « - - -

1950 89 48 54 5.0 16.4
1951 121 T4 59 6.8 15.9
1952 : 73 58 79 3.9 7.3
1953 |7 65 56 6.1 i4.0
1954 123 82 67 6.0 i5.6
§955 61 106 66 7.5 20,53
1856 165 a8 59 7.4 20. 1
1957 207 121 58 9.1 25.4
158 250 148 59 0.8 29.2
1959 226 136 60 8.3 27.8
1960 299 169 57 .6 31.4
1961 248 154 62 9.3 28.4
f962 . 237 168 71 8.5 30.9
1963 : 314 i92 61 10.7 33.7
1964 = 255 175 69 8.5 31.8
1965 260 176 61 9.1 30.6
1966 281 {54 55 9.1 29,7
1967 448 220 49 4.6 42.2
1968 603 253 42 18.4 48.8
1969 627 320 21 18.5 63.8
1970 999 426 43 28.4 7.1
97t i,126 504 45 30.4 88.1
19724/ |,447 595 4] 37.3 106.6
z973§7: 1,899 670 35 46.8 130, 1

i/ lmporfs plus domestic production,

2/ Nutrient weight of N, P205, and K0,

3/ Brazil, area in 24 crops according fo |BGE (93}. Sao Paulo, area in 17 crops

according to IEA and (BGE (app. table 1),
4/ Data for 1972 and 1973 are based in part on estimates.

Sources: (63, p. 70; 119, 1974/7%; 26).
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Tabie 22--Utitization of chemical fertiiizers by 154 farmers in 3
municipalities of northern Sao Paulo, 1960/6) to 1969/70

Mupicipalities of Jardinopolis

Crop . Municipéiify of Guaira : and Sales de Qliveira
year. Yes : No : No response |/ H Yes : No + No response U/
Percent
1960/61 - 30 38 32 47 20 33
1963/64 - 48 28 24 54 14 32
1966/67 ° 65 T2l 14 68 1! 21
1969/70 96 3 I 98 2 0

1/ And "don't know, !

Source: (53}.

Production of lime for agriculttural use quadrupled between 1964 and 1973 and more
+han met the estimated minimum needs of Sac Paulo's agricuiture 32/. The
principal probliem encountered in expanding |lime censumption in Sao Paulo is the
high cost of transportation, for the limestone deposits are not in the western
part of the State where the lime is ip demand ({14, March 10, 1969). ' i

i

e

Factors Related to. Changes in ConsumpTtion

Efiggg.——ferfiiizer prices, adjusted for inflation, tended to decline in The
jate 1950%s, climbed steeply during 1960-65, and dsclined sharply during 1966-70
(table 23). The real price of fertilizer in 1970 was less than one-half of the
1965 price.

These trends in real fertilizer prices are similar when caleculated in terms
of farm commodity prices. A notsble exception is that of coffee. Also, in the
late 1960%s, fertilizer costs did not decline as much in terms of sugar and cotton
as they did in monetary ferms.

Table 24 shows the Sao Paulc prices of selected nitrogen, phosphorus, and
potassium fertilizer for 1966-69 and compares them with The prices of the same
products in the United States. In monetary terms, Sao Paule prices of all
fertilizer products listed declined between 1966 and 1969, and by the lafter
year, were equal fo or lower than the U.S. prices. Fertilizer prices in ferms of
cotton and rice also declined, but in terms of corn, there was no discernible
trend, either up or down. However, because of lower commedity prices, Séo Paulo
farmers in 1969 still needed more cotton or rice *to buy a metric ton of fertilizer
than U.S. farmers did.

=

Prices of fertilizer are generally lower in Sac Paulo than in other
Brazilian States. This is probably bzcause of the concentration of fertilizer
mapufacturing and mixing in Sac Paule, the advantages of having over two-thirds

" of the country!s fertilizer imports come through Sao Paulo's port of Santos,

and the relatively extfensive fertilizer distribution system in the State. The
price advantage Sac Paulo farmers had in 1970 relative to farmers in other
agriculturatly important States is shown in table 25.

32/ A 1964 study (2, p. 296) esTimsted that to raise the pH of Brazilian acid soils
by 1.0 would require the application of 3 tons of |lime per hectare every 8 years,
Assuming 2.9 million hectares of very acid cropland in Sao Paulo (58 percent of

> million hectares (seep. 93, a minimum of (.1 million fors of lime per

year is required.
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Table 23--Index of real fertilizer prices in Sao Paulo in terms of
money and prices received by farmers for agricultural commodities,

1950~73
Fertifizer price index % by index of prices received
. Real : : : - -
Year fertilizer . miodities: Coffee Sugar Cotton Rice Corn
prices 1/

1950..: 97 59 70 92 107 126 131
i951..: 96 93 86 102 74 155 112
1952, .: 89 87 86 99 101 5[ 79
1953..: 7z 66 64 88 102 49 62
1954..: 69 &0 47 716 92 50 92
1955, ,: 82 75 &7 88 100 70 66
1S56..: 94 a0 86 86 127 71 85
1957..: 59 70 70 69 88 53 72
1958, .: 66 79 135 80 87 46 63
1959, , 50 6l 96 &l 70 44 45
1960, . 58 65 107 63 67 60 75
1961..: B4 92 156 95 89 g8 75
1962, .: 99 {00 160 104 125 62 97
1963, ,: 100 102 141 75 139 &0 133
1964, . : 106 102 113 75 134 g7 109
1965, ., 124 146 218 98 F63 191 168
1966. .. 89 103 212 9l 144 78 13
1967..: 73 95 166 78 |24 66 106
1968.. 77 0] 48 87 | 20 13 138
1969, . 74 85 P01 85 19 86 90
1970. . 6&G 75 76 gl [10 92 96
1971.,: 69 NA 103 84 92z &0 95
1972, .: 73 NA 80 a8 a5 65 100
1973, ., 82 NA 76 94 B9 76 a0

NA = not available.

1/ Includes livestock as wel! as crop commodities.

Source:

Calcuiated from (74, 119, 98).
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Table 24--Fertilizer costs in the United States and Sac Paulo, 1966-69

Cost in amount of produce’ needed to
purchase | metric ton of fertilizer

. U.S. 2/: 5.p. 3/..588d cotfon T Corm . Rice
= = 10.5.2/15.P.3/.U.5.2/.5.P.5/.U.5.2] .5.P.3/

.Cost in money 1/ f

Product and vear

U.S. § per M7, - ---- Kilograms of produce- - - « -
Suiphate of ammonia: :
1966 . . . . . . . . 1 58 82 274 841 1,422 1,972 523 734
67 . . .. . .. . 60 8i 245 635 1,473 1,336 545 708
968 . . . . . . . 59 66 279 496 1,397 2,212 539 622
969 . . . . . .. . 58 58 293 443 1,278 1,303 230 633
Triple superphosphate:
f966 . . . . . . .. 89 115 420 893 2,178 2,749 817 1,023
867 . . . .. . L. g3 100 381 782 2,286 1,646 846 872
1968 . . . . . . . . 886 8z 406 615 2,032 2,741 784 770
1968 . . . . 0. 0. 82 71 412 545 1,802 1,602 747 778
Potassium chloride: 4/
1966 . . . . . . . . &t 83 285 644 1,478 1,982 555 738
967 . . . . . ... 59 72 243 562 1,457 1,184 539 627
i968 . . . . .. .. 54 56 254 421 i,189 1,875 49) 527
%69 . . . . . . . . : 53 50 266 382 1,164 1,126 483 546

l/_'Cruzeiros converted tTo dollars at the foilowing rates (cruzeiros per doiflar}:
{966-2.222, 1967-2.715, 1968-3.492, 196%-4. (38,

2/ Fertilizer prices on April I5.

3/ Annual average price.

4/ Muriate of potash.

Source: (104, 74, [EA data reported in 49).

Prices of ground {imestone in Sac Paulce are not available, but the dats In
Table 26 suggest some generalizations concerning Brazilian prices of ground
limestone., Prices in terms of U.S. doliars are above U.S5. prices in ail reglons
except Golas. There is a great disparity of prices from State to State.

in addition to world prices, shipping costs, and manufaciuring costs, import:
pelicies apd taxes have infiuenced fertilizer prices, Brazil's import policy for
fertilizers has changed abrupt!y from time to time over the past 20 years. Between
1953 and 1961, fertilizer imports were granfted a very favorabie exchange rate
within Brazil's system of multipie exchange rates. In 1957, nonmixed fertilizers
were made Fariff exempt. During 1953-6!, the domestic fertilizer industry was
subsidized; fertilizer sales received exemptions from State and Federal taxes; and
fertilizer was granted preferential rail freight rates and port fees. When the
preferential exchange rate for fertilizers was abolished in 1961, fertilizer prices
began & rapid climb (77, pp. 227-228; 76, pp. 295, 344; 25, p. 30; 11, p. 57,

Import duties were reimposed during the 1960%s, but have since been liberalized.
A system of flexible quotas now helps to protect domestic fertilizer manufacturers. By
eariy 1972, most popular fertilizer imports were duty free or had an ad valorem duty
of | percent. A few others had duties of 5, 10, or |5 percent {Dept. of State airgram
A-65, Mar. 24, 1972).
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Table 25--Annual sverage price of seiected fertilizer materials in
& Brazilian S5tates, 1970

Sao | . Minas’ ‘Rio Grande’

Fertilizer material: f PaulofpernambucoiGerais: Parana 4o Sul Goias
Cruzeiros per meiric fon

Sulfate of ammonia . 240 400 335 284 328 ' 339

Caicium nitrate . 248 1]230 beA 377 361 : 2/445

Natural phosphate : 185 3/400 108 258 198 127

Simpie superphosphate : 209 4/240 294 248 261 2860

Potassium chloride ;28| T 338 344 289 337 44

NA = not availablie,

I/ & months oniy.

7/ 8 months only.

3/ Paraiba, 4 months only,
4/ Paraiba.

Source: (90).

Table 26—-Average cost of ground [imestone in the United States and 6
Brazilian States, 1966-73

Region . 1965-70 ;197 : 1972 : 1973

U.S. deotllars per metric ton 1/

United States 2/. . . . 5.32 5.90 6.14 6.76
Ceara . « v + v « « - « 1 340,20 MNA 19.00 20.10
Minas Gerais. % . . . . : _ 8.70 8.80 9,30 16,30
Rio de Janeiro. . . . . 14,00 ti.60 13.90 15.10
Parana. . . . + .« . + . iG. 10 8.680 8.50 il, 30
Rio Grande do Sul . . . : 4/12.20 11,30 i2.90 15.70

Goids + +« v v 4 v . .. 1 B.70 5.60 6.90 I1.60

MA = not available.

1/ Deliars rounded to nearest $.10.

2/ Average of April 15 and Sept. 15 prices.
3/ 1968-70 only.

4/ 1967-70 only.

Source: (89, 90, 104},
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Also, all "modern" agricultural inputs were exempted from the ICM (value-added tax)
in late (969,

Prices paid for fertilizer in Sac Paulo are apparentiy related to fertilizer use-
Figure 7 compares an index of real prices paid for fertilizers and apparent use of
fertilizer nutrients per cultivated hectare of land. Note that: (|} the decline
in prices from 1957 to 1959 parallels the 1957-58 increase in fertilizer use; (2]
the rapid price increases of 1960 %o 1965 were accompanied by stagnation in use
levels; and (3) the rapid increase in fertilizer applications beginning in 1567
follows by a year the beginning of a downward trend in prices. Larson and Cibantos
examined changes in the consumption of fertilizer in Sao Paulo during 1949-71 and
found price to be the oniy significant explanatory variable among those tested.

(43, 26).

Eredit availability.,--The rapid increase in fertilizer use which began in 1967
is closely associated with increased availability and lower cost of credit for
fertilizer pyrchases. Between April 1966 and July 1970, the FUNFERTIL program 33/
(partiy financed by a U.S. Agency for Internationai Development loan) allowed farmers
to obtain interest-free loans for purchasing fertilizer and mineral supplements
{(for crops other than coffee, sugarcane, and cotton). The Government subsidized
compietely the normal inferest rate of 17 percent., In July 1970, this program was
replaced by FUNDAG 34/, a program which allowed for subsidized interest rates
{borrower rate of 7 percent instead of |7 percent) on loans for purchasing = wide
range of '"modern" inputs, including fertiiizer, mineral supplements, pesticides,
cerTified seeds, and various inputs for livestock production. In real terms, a
nomine ! interest rate of 7 percent is a substantial negative rate of interest when
annual inflation is |5 or 20 percenf (86, p. 105; 66, 6; 112, July-August, 1971).

Sao Pauio's Secretarlat of Agricuiture has a special program +o expand the
vse of lime, which tnvolives educational programs and 2-year, low-Interest loans for
the supervised application of lime. The implementation of +this program in mid-
1968 corresponded with a rapid increment in lime use (page 46 ) (74, pp. 131-132;
114, Mar. 10, 1969).

Research, extensicn, and promotion.--5ac Faulo's agricultural research and
extension instiftutions, censidered The best in Brazi!, have been tmportant factors
in The Sfate's relatively high rate of fertilizer use (77, p. 218). The body of
research on fertilizer response in Sso Paulo and Brazil as a whoie, however, is
still quite limited. An ECLA (United Naticons Economic Commission for Latin America)
study in 1967 noted that much of the research on ferti!izer use was limited in its
usefuliness because too few combinations of fertilizer use were tested and liitie
attention was paid fo the economic aspects of fertilizer usage (86, pp. 110-111).

A 1964 study lamented that many research results were buried in Tiles and never
disseminated to those who could use them (2, p. 27).

Another important influence in the expansion of fertiljzer is the promotional
and research work of private ferti|[izer companies. Brazil's largest fertilizer
manufacturer has established fertilizer mixing and distribution centers throughout
the agricultural areas of Sao Paulo and neighboring States. Each center emp loys
agronomists to take soil samples and tissue tests and to advise farmers on fertilizer
use (114, March 10, 1969). In 1967, a group of Brazilian fertilizer companies formed

é;? Fundo de Estimulo Financierc ao Uso de Fertilizantes e Suplimentos Minerais.
34/ Fundo Especial de Desenvolvimento Agriceola.
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the Mational Association for the Promotion of Fertilizers 35/ which provides

incentives for research on the economic use of ferfifizersj_bivuiges the results of
such research, and advises the Government on the use of fertilizers in agricultural
development projecits. The fertilizer industry in Sao Paulo has had a similar
Statewide trade group for some years (12, Juiy-Aug. 1972, pp. 30-32; 63, pp. 106-107),

Consumption by Regions and Crops

[n 1969, approximately two-thirds of Brazilian fertilizers was coy-sumed in
Sao Paulo and neighboring States (mainly Parana and Minas Gerais). The next largest
consuming area was Rio Grande do Sul, Brazii's southernmost State. The following
tabulation shows The percentage of fertilizer nutrient consumption of three major

geographical regisns of Brazili:

Region : 964 : 1974
Percent

North-Northeast - 9 8

Central |/ : 74 64

Extreme South g/ : i7 28

1/ Southeast, éenfral-Wes+, and Parana.
2/ Rio Grande go Sul and Santa Catarina.

Sources: (111, May, 1971; 112, July-Aug, 1972).

The extreme South's increasing share of consumption is due to the rapidly
increasing acreage of wheat and soybeans {(often doubie-cropped!. In Rio Grande do
Sul, close to 80 percent of the fartilizer consumed is used on wheat (usually
double-cropped with soybeans) and another [5 percent is used on irrigated rice
(U.S. agr. Attaché, Report BZ-1003, Jan. 26, (97]; 35, p. 42).

o In +he Nertheast, most of the fertilizer is used en sugarcane and cocoa.
within Sao Paulo, fertilizer use is fairly evenly distrioutec among the agricultural
areas. The regions consuming the most fertiiizer are those in the oldar farming areas
in the eastern part of the State. 36/ h

The distribution of nutrient use by crops for the whole Centra! region is
simiiar to that in Sac Paulo, which is shown in *able 27. MNo records of fertilizer
use are maintained in Brazil, and the figures in table 27 are estimates made by
fertilizer importers, manufacturers, and mixers (49, pp. 113-124). (it is probably
a slight exaggeration o list 100 percent of the cropland of various commodities as
being fertilized).

%g; :sscciacac Nacional de Difusao de Adubos (ANDA).
articularly i r P . . ]
Ribsirao Prese. Y in the areas around the civies of Campinas, Piracicaba, and
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Table 27--Estimated utilization of fertilizers by crops in Sao Paulo, (869

Crop . Total fertilizer X Total crop area
i nufrients consumed ) fertilized
: Percent
COFFRE v v « o « o v & » = ¢ 1/30 i8
SUGAICENE. o « o o & + o+ s (/100
Cotten + v v v o o o o 4 . 2 9 ~ 48
RiCE + v 4 v o v o 0w« & 1 9 32
COFN 4 v v o & v 2 o = = = 3 8 {2
Potatoes + « .« « « « « = % B 100
Oranges. - + « « e - - - 6 17100
Tomatoes . . . - « = « « » i 5 100
Bananas. . « « + = o o+ = 3 38
Vegetables . . . . . . . . /2 100
Paanufs. . « + « + + + = . 1 i 4
ORions « v o & o o o« = = = % - 40
Strawberries .« « . .« . . . f-— 100
Others . .« « v v v v 0 o = 2 10
Total. + « « « « « « « « = 100 30

——

- = zero or negligible.

i/ Estimates of fertilizer consumption by crops made by Morth Carclina State
Univ. Internatl. Soil Testing Project in 196/ differ greatiy for some crops from
those shown here. The project's estimates show +hat coffee used oniy 15 percent of
fortilizer consumed and was second to sugarcane in this respect and that vegetables
consumed a quarter of ail fertilizer, compared with the estimate of 2 percent shown
here. The soil tesTing project also caiculated that oniy 40 percent of the sugarcane
acreage and 25 percent of the orange acreage was fertilized.

Source: (fg).

Althcugh coffee is listed as the largest consumer of fertilizer, less than
one-fifth of its arca is fertilized. Cotton and corn are heavy users of fertilizer
in the United States, but in Sao Paulo,only 48 percent and |2 percent, respectively,
of Their area was fertilized in 1969,

Affect on Crop VYields

(f it is assumed that all crops received little or no fertilizer during the
early 1950's, then the proportion of crop area fertilized in 1969 would indicate
the approximate increase in fertilizer use since the early 1950%s. [|f increased use
was related to an increase in crop yields, a close relationship befween a rapid rate
of yield increase and a high proportion of crop area fertilized would be expected.
According to these criteria, four of the relationships listed—-—for coffee, oranges,
sugarcane, and rice -- confradict expectation of more rapid rates of yield increase
due to the use of fertilizers. However, an examination of the area trends outlined
ear!|ier (pages 9-16) provides some possible explanations for these deviations.
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Area planted to coffee declined by approximaetely one-half, with clder, lower vielding

trees the ones eliminated. Orange and sugarcane area expanded greatly, possibly moving

info less desirable production areas. Rice production shifted fo less fertile soil

areas. Thus, despite these contradictory cases, there apparently was some relationship

between improvements in vields and fertilizer use in Sao Paulo:

;
}
i

Average annual : Crop area

Crop i vield increase, : fertilized,
1950-54 to 1967-71 . 1969

Percent

Bananas . 5. ! 38
Cotton. 5.1 48
Potatoes. 1/4.3 iQ0
Coffee, 3.4 18
Tomatoes. 2.9 130
Corn. . 1.6 12
Oranges . 1.4 100
Sugarcane , G.8 16O
Peanuts . 0.6 4
Rice. -2.2 32

1/ 1950-54 to [966-70.

Source: Calculated from (74, 49),

In demonstration plot tests between 1969 and 1973 in the States of Minas
Gerais and Goias, the use of fertilizer yas found to have a significant impact
cn yields. The average percentage increases in vieids with use of fertilizer
compared wiTh control plots are shown in the foliowing Tabulation:

. State
Commod i ty ‘Minas Gerais Goias
Percent
Corne « o« « « + « o iQ02 75
Dryland rice. . . .: 101 104

Beans . . .+ 4+ . - .1 108 15]

Source: (1[_3 .

The average value/cost ratios (increased value of product harvested relative to cost
of fertilizer) ranged from 2.3 o 4.0 (71).

Contradictory results on crop response to fertilizer wse in Sao Paulo were
shown in a recent study by Neison and Meyer (54}, They surveyed 174 farms in the
Ribeirac Preto ares of Sac Paulo in the 196%/70 crop year and conciuded that the
marginal income from fertilizer use on corn, rice, cofton, and soybeans was general ly
negative. Farmers not using fertilizer obtained yields as good as those who did.
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However, response to fertilizer tended to be higher for the group of farmers using lorqaer
amounts of fertilizer. The authors hypothesized that The poor ertilizer response

they discovered could be due To problems peculiar to terra roxa soils, a combination
of nutrients inadequate for correcting soil deficiencies, improper application of
fertilizers, piant varieties not responsive 1o fertilizers, or the application of
insufficient amounts of fertilizers.

imports and Production

In 1973, 70 percent of Brazil's fertilizer needs were supplied by imports,
down from 78 percent in {972 when the cost of fertilizer imports reached $!57
million.

The foliwwing tabulation shows that the share of the Brazilian fertilizer
market supplied by Brazilian manufacturers declined from 1964 To 19767 but increased
somewhat after that:

Year : Percent T Year : Percent
185 . . . .. . . @ 44 1966 . L . . . . 32
el , . . . .. . 35 0967 L. 0 0 . L 26
R 39 I =157 22
962 ., . .. .. 4i c21969 . . . .. . .t 2i
196 _ . . . . . . 35 1970 0 L . . . . L 1G
964 |, . . . .. ¢ 42 T L A T 28
1965 , . . . . . . 34 1872 . . . . . . s 22

11973 . 0 . .. . 30

Sources: (111, July, 1971; 48; 112, July-August, 1972; II9; 1973/74).

In 1973, Brazilian suppliers produced 39 percent of Brazil's nitrogen needs,
46 percent of its phosphate, and none of its potassium. In 1969, Braziliean producers
supplied cnly 3 percent of their country's nifrogen fertilizer needs (112, July-August,
1972; 119, 1973/74). Also, Brazilian supplies of |imestone are plenfifﬁThlg, p. 2973. "

Cutiook

According to Sac Paulo's Agricultural Economics Institute, the majority of the
State's farmers have long been aware of the agronomic advantage of fertilizer use
(74, p. 129; 73, p. 35), and a recent survey in northern Sao Pauto revealed that
practically afl the fermers in the area surveyed use fertilizer (53, note I, p. 3).
However, the potential for increasing the amount and efficiency of fertilizer use in
Sao Paulo is still great. As of 1969, much of the area in crops thought to be
responsive to fertitization, like coffee, cotton, and corn, remained unfertilized.
Nelson's 1970 survey of farmers revealed that many farmers were not using a complete
fertilizer package. Only 45 percent of the farmers surveyed had their scil anaiyzed,
and oniy 60 percent had ever used lime (53, note 1, p. 3).
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fost areas of Brazi! have a long way to go before they attain Saoc Paulo's level
of fertilizer use. In the Northeast, only sugar receives a large amount of fertilizer.
In the Central region, outside of Sao Paulo, fertilizer is used on a wide range of
comnodities, but the amount of cropland receiving fertilizers is much less than in
Sac Paulo. In the exfreme South, the large commercial wheat-soybean farmers are heavy
users of fertilizer, but much potential for increased use remains among irrigated
rice growers and the small-scale farmers of northern Rio Grande do 5ul and Santa
Caterina.

tmproved Seeds 37/

The use of improved seeds has been an important factor behine recent increases
in crop yields In southern Brazil., Continued expansion of their use, development
of better varieties, and the increased use of inputs comniementary to improved seeds
should iead to further improvements in crop vields. The foilowing tabufation shows
estimates of the percentage of cropland seeded with improved seeds in southern and
southeastern Brazil in 1967 and {971:

Commodity : t967 : 1971
Percent

Wheat . . . . . . . . . . : 28 89
Cotton. « + « + « « « . . : 69 77
Soybeans, . . . . . . . . : 69 66
6] o ¢ TS : 19 22
Potatoes., . . . . . . . . : |12 20
Ricea. . . . + « .+ . + . . : 5 12
Peanuts . . . . . « . . . : 4 7
Beans . « « v « « 4 o« . . : - 3

-~ = jess than 0.5.

Source: Brazi! Ministry of Agriculture.

Federal Government planners anticipate a significant increase in the use of
improved seeds by the mid-1970's., A National Seed Pian has been instlituted to
coordinate research into new varieties, sced production, and multiplicaticn in
cooperation with private producers (i12, Nov.-Dec., 1971},

In Sac Paulo, cotton yields increased faster than yields for all other major
crops, in part due to improved seed varieties. A program with heavy emphasis on
cotton research at the State's institute of agricultural research {Instituto
Agronomico de Campinas) was started in 1924. The program concentrated on developing
new varieties with better yields, higher fiber content, and longer fiber length.

37/ Seeds for planting which have been selected for their supericor genetic qualities
and which have been Improved by such means as drying, washing, and disinfecting.
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These varieties were marketed through a State seed monopoly which insured that ali
cotten planted in Sac Paulo was of the improved varieties, An intensive program to
improve cultivation practices was assocated with distribution of the seeds (6, pp.
207-358; 119, 1974/75; 76, pp. 165, 168, 176). Fresently, all of the cotton planted
in Sac Paulc is improved seed.

Hybrid corn seed is more extensively used in Sao Paulo than in any ‘other
Brazilian State. The IEA estimated that 77 percent of the corn planted in Sao Paulo
in 1973 was improved seed (mostly hybrid), compared with 42 percent in 1963 (A9,
1974/75), T

Although corn yields have been rising in Sao Paulo, they are not close to
the yield potential of the hybrid varieties being used, This is due mainly to
the lack of proper fertilization and:the poor agricuitural practices which resul+
in iow plant densities per hectare (76, p. 168; 39, p. 7). One estimate Indicates
that only 12 percent of Saoc Paulo's corn area was fertilized in 1969 {page 55 ).
The practice of fertilizing corn is increasing rapidly, however (80). In Sao Paulo
and nefghboring areas, good hybrid corn varieties with adequate fertilizer applications
and appropriate cultural practices produce up to twice as much as common varieties,
while hybrid corn without fertilizer produces only 20 ‘o 30 percent more than common
varieties. (TOAID 282, Rio de Janeiro, March 29, 1969},

Relatively |ittle progress has been made in the adoption of impreoved seeds for
other crops such as rice or peanuts. Most Brazilian research on rice varieties is
concentrated in the irrigated producing region of Rio Brande do Sul. However, Sao
Paule's Instituto Agronomico is doing research on crosses with IR-8 and other short

straw rice varieties (124, June 18, 1972).
FPestlcides

Use of agricultural pesticides in Brazi| apparentiy doubled between [960 and
1970 and has continued to increase in recent years. Estimates of Brazilian pesticide
consumption are as follows:

Pesticides 1969 ; 1973

Metric tons

Insecticides . 33,54 33,844

Fungicides : 5,685 32,382
Herbicides : |,451 8,381

Total : 70,630 74,607

Saurce: Sindicato da Industria de Defensivos do
Estado de Sao Pauio in (119, 1974/75).

The actual use of insecticides has increased more than the tabufation indicates
because in recent years a more concentrated product has been used. The increasing
use of fungicides is due principally to their role in treating coffee rust (Hemileia
vasfatrix}. Increased herbicide use has been due in part to a relative scarcity of
labor in some areas (119, 1974/75). There are no avallable data on the use of
pesticides In Sac Paulo. Pesticides are used mainly Tn Sao Paulo for controil!ing
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insect pests or cotton, pctatoes, and fomatoes and for treating seeds against insect
pests before pianting. Also, formicides {for confrol of ants) and fumiganis are
commonly used fo destroy pests in The soil before pianting (74, pp. 136-137).

Most of the insecticides consumed in Sac Paulo are used on cotfon--in 1966,
cotton took approximately three-quarters of the total. The chemicals are applied
directiy to the plant by hand and tractor equipment. During years of severe insect
attack, some farmers may make as many as 12 asplications (39, p. 12). Also, cotton
seeds distributed by the Sac Paulo Secretariat of Agriculture are freated wifh
insecticides before sale (76, p. (68). Herbicldes are used mainly on sugarcane
1119, 1974/75). '

Pesticides are rarely used on corn in Brazil, and then only when major cutbreaks
of pests such as army worms of grasshoppers occur (80). A 1967 survey in 2 ma jor
rice-producing region of Sao Paulo found that 25 out of 53 farmers (on 61 percent
of the cultivated iand) used pesticides, mostly for treating seads prior to planting.
in some cases, the soil was alsc treated io kill ants (47}.

in recent years, pesticide prices in Sao Paulo have risen at approximately the
same rate as the general price index {74, p. B6). This trend differs from the
fertilizer situation where, until recently, prices tended to rise less rapidiy
+han the general price level (page 493,

CONCLUS 10MS

The following conciusions can be drawn concerning crop production in Sac Paulo:
(i) Sao Paulo farmers have led The country in the adoption of Ymodern' agricultural
techniques; (2} agriculfurat development in Brazil has been concentrated in relatively
few areas; and (3) there is apparently a large potential for further improvements in
crop yiglds and labor producTivity n Saoc Paulo as well as in the tess developed parts
of Brazil. '

in this brief study, it is not possible fo determine the factors responsible
for Sac Paulo's more rapid agricultural development and leadership in the adoption
of M"modern" agricultural techniques. However, some hypotheses can be presented.
Some of the credit must go to the State's excel lent endowments, but many other
factors, such as cultural ‘traditions, educational levels of the farm population,
research and extension systems, infrastruciure, and the use of agricultural credit,
have doubtiessiy contributed.

Within Brazi!, the residents of Sao Paulo are recognized for their dynamic
and enterprising nature. A recen’ U.S. study notes that the typical Sac Paulo
resident vaives hard work, production, and profifs (83, p. 257). The history of
the settiement and growfh of Sac Paulo reveals some of the special gualities of
its people. The first Europeans who settled in the area were not weslThy but were
apparently 8 vigorous, energefic, end adventurous people., The descendents of
+hose first Paulistas became known as bandeirantes, an excepiional ly bold and
audacious people. In their search for Indian slaves in the interior they expiored
and settied most of what is now Brazil (40, p. 480; 32 pp. 60-61).

The rapid expansion of coffee production in Saa Paulo in the latter part of
the nineteenth century transiormed fthe State from a backwater cattle-raising area
to one of the wealthiest and most dynamic areas ot +he country. One of the con-
sequences of the expansion of coffee cultivation and the accompanying growTh was
a demand for labor which made Sao Pauio the principal atfraction for immigration
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intfo and within Brazil. Between 1886 and 1936, 2.8 million foreign immigrants
entered Brazil, of which 60 percent went to Sac Paulo. About two-thirds of +the
Immigrants entering Sac Paulo were |talians. Other important natiofalities were
Portuguese, Spaniards, and Japanese (32, p. !40; 78, 08p. 120~136; 40, pp. 448-85).
Preston James points out other characteristics of 3ao Paulo farmers which may have
been factors in their relative success, oo

"The fazenda paulista...is by no means a social unit, as
was the oid sugar estate of the Northeast. 1t is essen-
tially a business enterprise...for the sake of profit.
The objective of both fazendeiro and tenant is more wealth...
The owner himself commonly moves to his new estate...The
tazendeiros of Sac Paulo...are closely in touch with the
business of preducing coffee; they are net...interested
primarily in ogstoral life and willing to leave farming
to the tenants...Although in Sao Paulo State there are
fonger hours of work than in Minas, and the laborers

are expected to work harder..., the wages are higher."
(40, pp. 486-487)

The educationai levels of Saoc Pauio farmers are higher than in most other
argas of Brazil. In 1970, 62 percent of the economically active population in
380 Pauio's agriculturat sector had some formal instruction, compared with only
42 percent for all of Brazil (¥able 28). Only in the southern States of Santa
Caterina and Rio Grande do Sul were educational levels higher.

Agricultural research and exfension systems are apparentiy better developed
in Sac Paulo than in other parts of Brazii. Agricultural research organizations
connected with the State Secretariat of Agriculfure include The Institute Agronomico
de Campinas, which is recognized as one of the best such organizations in the
country. In 1969, the State Secretariat of Agriculture emploved 720 technicians
inagricultural research, compared with 850 employed by Brazil's Feders! Ministry
of Agriculture, Private firms in Sao Paule aisoc empioy many research fechnicians.

Table 28--Educational levels of the economicalty active population 10 years of age
and over in the agricuitural secter of Brazil, 1970

Amount of formal education

Region : - .

X Some ‘More then 2 years 'More than 5 years
. Percent

Brazil . . « . v ... 42 20 )

Sso Pawlo. . . . . . ., .. : 62 38 3

Southeast {less Sac Paulo) : a8 22 I

Parana . . . . . . . . .. : 55 : 26 |

Estreme South 1/ . . . . . : 75 52 [

Rest of Brazil 2/. . . . . . 26 8 |

[/ Santa Catarina and Rio Grande do Sol.
2/ North, Nortneast, and Center-West.

Source: (Z3},
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Sao Paulo is the only Brazilian State not associated with ABCAR (Associacao
Brasileira de Creditc e Assistencia Rural), the national agricultural extension
system. (ln 1971, the ABCAR system employed 3,015 professionals working out of
1,270 offices throughout Brazi|. However, Sao Paulo has its own technical assistance
organization which in 1969 employed 740 professionals in 573 local offices—-Casas
de Agricultural., The Sac Paulo extension system is more closely integrated with

agrjcultural research organizations than is The ABCAR system. |In addition to government
assistance, Sac Paulo farmers recelived technical assistance from 444 technicians from

the private and cooperative sectors in 1969 (63, p. 105, 123, 125; 76, pp. 234, 250:
27, p. 90). ' ' - T

Sac Paulo's econcmic infrastructure, in particular its transportation system,
s more developed than in the rest of Brazil. In 1970, 4.7 percent of Brazil's
highway mileage was in Sac Paulo, which covers less than 3 percent of the country's
area. MNine percent of Sac Paulo's highways were paved, compared with 5 percent for
all of Brazil, In 197], Sac Paulo's share of Brazil's railroad milage was 18 percent

(93).

Agricultural credit ig used more in Sao Paulo than in the rest of Brazil. In
1970, agricultural |oans were made at the rate of | per 0.9 farms, compared with |
loan for every 4.1 farms in Brazil as a whole. The following tabulation shows some
indicators of the importfance of this credit in 1970: S

| tem i Sao Paulo i Brazll

: Cruzeirecs
Average size of foan . . . . . . . « . . : 8,805 7,768
Amcunt loaned per person employed., . . . 2,092 509
Amount loaned per farm 1/. . . . . . . . 9,424 {1,879

1/ Counts total number of farms, not just fhose which received loans.

Sources: (24; 63, p. |36),

Recent developments in Brazil indicate that many of the economic advantages
anjoyed by Sso Paulo may be spreading to the rest of Brazil, especially to the other
Center-South Stetes. Thus, the gap between Sac Paulo and the other States may be
narrowing. Rural primary education, for example, is expanding throughout Brazii.
Rural primary schoo! enroliment in Brazii grew from 3 million in 1960 to 4.7 million
in 1970, or from 8 fo 12 percent of the total rural population. In Sas Paulo, the
numbers enrglled in rural primary schools declined during the 1960's, but enrol Iment
as a percentage of total rural population increased from 10 to 12 percent (93; 23).

Governmental acvicons are alsc furthering the spread of economic advantages
throughout the country. Agricultural research institutions in Brazil are being
strengthened by the recent creation of EMBRAPA, the Brazilian agriculfural Research
Enterprise 38/. Under the new enterprise, all Federal agricultural research organi-
zations will be freed of the bureaucreatic problems which have hindered the Federal

38/ Empresa Braslleira de Pesquisa Agropecuaria.
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agricultural research establishment in the past (63). Current Government programs
are ilso gxpand|ng and improving the highway and rai lroad systems throughout the
country

Finally Sso Paulo's cuitural traditions are also being transferred to the rest

of the country by the emigration of Sao Paulo farmers to Parana, Mato Grosso,
Geias, Minas Gerals, and the Amazon Basin.
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Appendix Table

.I-—Area planted to principal crops, 3ac Pavle, I95b-?4 H

. 1951

; 1956

; 1957

Crop . 1950 1952 1953 ; 1954 1955 19568 ; G50 ; | 960 196§
; |, 000 hectares
Sugarcane . . . - |59 185 223 254 301 286 234 380 414 425 410 471
Coffee. . « « « + - « & 1,287 1,387 | ,393 | 443 ,645 1,687 1,65%! |,575 |, 584 1,552 1,478 1,286
Cranges . + - « = « - - I 23] 16 21 26 35 38 48 &0 &7 4 75
Bananas . . « &« - - & = 44 41 - 54 60 69 16 80 79 75 TE 60 52
Brapes. « « « « « « = - = 3 5 "5 5 & 7 7 7 Ll 13 i3 b5
607 o 1 T 847 747 744 832 1,234 1,246 397 1,113 |, 150 354 1,324 |, 186
Cotton., + « « = « » « 1, 181 I, 162 1,332 957 789 629 iBe 474 all 484 498 569
Ricg. + « o « ¢ « « + = : 600 495 39| 530 508 629 581 460 547 565 574 644
Peanuts . . +~ - . . : 125 174 |06 137 182 176 120 46 24| 249 295 427
Soybeans. . - . - . . - o | | i z & 7 5 5 4 3 4 &
BEANS . « + = & = « 4+ & s 2014 =1 | 56 239 313 273 238 315 360 261 448 356
Manioc. « +« « « & & ¢ o« = 71 42 36 43 i 62 &0 To 104 101 a4 98
Caster beans. . . . . « - A5 26 53 &5 37 29 24 37 46 39 34 S0
Wheat . . .« .+ - . s . . | 3 3 5 4 3 3 3 g B 7 S
Potatoes. . . +« « + - + 37 48 48 43 48 a7t 45 43 a4 43 a7 44
Tomatoes., . . . + « « = : g g 5 4] 9 8 53 & 8 8 7 9
Onions. « « « o« « o= . s 3 8 5 T 9 FO g I G 9 9 g 1a
Total perennial crops 2/, : | ,486 },565 1,691 |,783 2,047 2,089 2,064 2,087 2,144 2,135 2,040 2,019
Total annual crops. : 3,046 2,903 2,882 2,858 3,200 3,123 2,822 2,683 2,932 2,754 3,343 3,404
Bll crops « « « <« o v 4 . ; 4,632 4,468 4,573 4,641 5,247 5,212 4,886 4,770 5,076 4,893 3,383 5,423
Second crops 3/ . . . : 47145 |59 47118 162 264 206 166 236 313 268 4/388 355
Ad justed total, all crops gf; 4,487 4,309 4,455 4,449 4,983 5,006 4,720 4,554 4,763 4,625 i,085 5,068
See footnotes at end of table, ' Continued
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Appendix table |--Area planted to principal crops, 5ao Paslo, 1950-74 |/--Contlnued

*

1968 . 1870 . 1971 : 1972 : 1973 1974 &/

Crop L 1962 : 1965 : 1964 : 1965 1966 . 1967 : 1968

EEETERY)

; : | ,000 hectares

i Sugarcang .+ . « . . - o« o : 489 516 569 5§95 688 652 627 634 758 823 819 802 570
r : Coffee. . - - « + « &« + ;1,203 599 8C5 763 743 708 6Ed 684 681 694 694 734 a0
y : 1 Oranges . + + « « + = - « : 101 FIL {13 124 103 Iz 121 156 189 213 251 308 78
: BARANAS + « » « + 2 -+ : 36 34 40 44 36 38 38 29 25 26 4/24 31 4730

Grapes. . « - « « = « &+ -« F 15 & 1] 0 g 9 g g 19 i3 E]IQ arnz E?IE

COPMe & & « & « % 2 « « = : 1,330 1,573 1,263 |, 396 1,367 |,476 1,573 |,246 1,478 | ,694 I, 500 1,300 | . 290

Cottan. « v v v v u e oa - ;. 678 605 508 £53 477 290 339 448 702 &0% 630 430 396

Ricge v v v = v v a0 a s : 508 782 1,108 1,063 702 153 B8 774 636 557 503 519 465

Peanuts . « « « v « « « = 475 382 409 414 482 552 390 469 448 506 504 Z70 210

Soybsans. . . . . . . . . : 7 & 4 7 |4 23 28 48 67 a7 127 200 335

- BEans . « « = 2« v o s s : 358 387 386 330 372 370 225 235 285 259 250 270 290

- MANToc., « + v e v e e a0 : I3 172 147 [35 | 20 1+6 129 3] t0% a4 96 105 a7
bz~ Castor beans. . . . . - . : 58 62 63 B85 67 53 16 an 64 55 4570 74 128
E Wheat . . . « « + « o . . : g 9 7 4 7 8 5 143 8 23 27 25 95
- - PotatoeS. « & « « « « 4 : 39 39 40 34 29 35 34 34 36 35 37 34 34
: s Towatoes, « + -« « + + . : g 21 15 LG 13 |3 |9 iB 20 24 4722 21 29
ORionS. o « « « o« « & o+ = : B 8 8 9 g 4} 9 | 2- 13 12 E?IS 4/12 1

- Total perennizl crops 2/. ;1,844 |,676 |,539 1,636 t,579 1,517 1,479 1,512 |,663 1,769 I,794 |,885 2,090
o Total apnual crops. . . . . 3,597 4,025 3,958 4,|22 3,609 3,699 3,708 3,505 3,860 3,952 3,785 3,261 3,370
‘ All Crops . . - .« - - . . : 5,441 5,70i 5,497 5,758 5,188 5,216 5,187 5,017 5,523 5,721 5,579 5,146 5,460
Second crops 3/ . . . . - : 44389 327 359 362 3T 47437 44272 358 333 4/380 4/349 245 2h1

Adjusted total, all crops 5/: 5,052 5,374 5,138 5,396 4,81 4,779 4,515 4,659 5,180 5,361 5,230 4,901 5,249

BNt U

l?__Year of harvest, except wheat, which refers to the crop harvest late in the year preceeding that Tndicafted.

2/ Sugarcane, coffee, oranges, banamas, and grapes.

§f Land planted for the second annual harvest of pesnuts, beans, and pofatoes.

4/ Authors™ estimate.

3/ Estimates of total cropland asd of tota! annual cropland are overstated because land which 15 double cropped is counted
Twicg--once for each harvest. The "adjusted total" subtracts tiie cropland used for the second crop of peanuts, beacs, and
potatoes from the cropland total.

&/ Preliminary.

Somrce: (74, 1191, for ail commodities excep’ grapes snd wheat. Wheat, 1950-60, and the grape series are from (23}.
Wheat, 1961-71, is {-om (88 p. 57). —
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Appendix table 2--Production of seiected crops, Sao Pauio, 1950-74

* Sugar- °

‘ Cotton °

Year |/: cane ° Coffee : Oranges: Corn :|j.4 2/ ¢ Rice : Peanuts:Soybeans: Beans
| ,000 metric fons
1950 6,993 453 138 {,227 148 901 131 ! 125
1651 8,436 444 LS 1,076 202 763 194 [ 122
1952 9,927 487 38 1,005 318 534 132 | 102
1953 10,865 482 157 992 216 543 126 ? 148
1954 2,686 564 i9g 1,458 166 558 193 6 2t
1855 12,230 648 252 1,080 2G7 684 223 8 . 88
1956 14,751} 456 314 1,029 171 449 122 4 102
957 16,750 666 392 i,338 118 528 18C & 120
1gs58 : 19,562 678 501 i,380 130 540 339 4 115G
1959 : 22,174 954 59| I,332 166 648 364 3 i16
fosC , 21,704 498 722 1,740 174 660 362 4 196
1961 : 23,152 678 936 1,764 172 792 465 7 139
1962 : 26,600 312 960 2,214 235 612 545 8 1ié
1963 : 22,000 606 §,080 2,688 197 726 480 5 161
1964 : 25,100 {08 815 [,416 197 00 382 4 i48
1965 : 39,092 702 |,168 2,448 172 i,026 6G0 I 189
1966  : 38,499 372 t,181 2,490 23| - 576 668 22 150
1867 : 33,500 510 1,376 2,640 135 . 9060 491 37 162
fe68  : 30,225 276 1,422 2,550 149 636 538 37 iy
1669 @ 27,400 378 |,393 1,740 198 546 532 60 79
1970 ;. 42,500 258 t,774 2,820 233 780 620 98 140
1971 : 38,300 648 i,840 2,760 220 348 638 94 i38
{972 : 44,200 540 2,428 3,600 218 660 645 222 {23
1973 @ 42,000 420 2,840 2,598 205 582 3iz 330 |34
1974 1 41,460 587 3,280 2,628 i68 582 267 522 1310

1/ Year of harvest.
3/ Seed cotton converted to iiat aT a rate of 0.33.

Saurces:

(74,

i19).

74
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Appendix table 3--Prices recsived by farmers for selected commodities, Sao Paulo,

1950-73
H Suga [ : ) H  Seed . H : H s
Year : cane :Coffee :0ranges: Corn  :pniton : Rice sPeanuts:Soybeans:Beans : Beef
Constant 1969 cruzeiros per metric ton 1/

1950 : 22 3,187 96 166 802 325 424 392 342 (|
1951 + 19 2,576 P10 195 1,14 263 376 384 378 i,212
1952 «+ 19 2,387 §57 252 770 162 335 387 462 ),378
1953 © |7 2,588 12i 263 622 753 395 386 667 1,373
954 : 19 3,385 123 170 654 585 419 341 332 1,278
1955 I9 2,817 {55 280 720 491 305 3514 722 i,444
1956 : 23 2,533 37 250 653 554 379 331 781 {,320
£957 + 21 2,287 112 2i6 686 551 465 368 639 l,i24
1958 : 17 1,470 7 234 663 604 330 344 382 i,421
1859 : 17 l,200 88 254 624 479 327 326 976 I,244
1960 : 19 1,248 71 i74 751 407 504 405 886 V1,733
Is6!l : 18 [,255 6l 253 827 362 438 376 531 {1,828
ig9e2 + 20 i,435 87 23| 690 675 359 399 1,203 1,836
1963 : 27 l,652 82 169 534 697 335 362 743 I,663
1964 : 28 2,166 {44 219 693 456 622 380 503 ), 465
1965 : 26 1,328 86 168 667 275 442 354 459 {,498
{966 : 20 972 72 178 548 479 412 415 817 2,084
1967 : |9 1,018 64 156 520 456 291 307 468 },680
1968 : 18 l,208 82 126 560 379 386 335 1471 I,495
1969 : 18 },693 95 184 541 302 373 341 936 1,406
1970 ;17 2,025 85 157 526 416 346 353 657 i,705
1971 + 17 i,559 i09 165 658 483 424 370 670 1,987
1972 + 17 2,10 93 166 675 472 363 360 732 2,101
1973 : 18 2,491 Hi6 232 808 455 526 498  i,684 2,749

v

NA=noT available.

i/ Prices deflated by Getulio Vargus

Tn 1969 was Cr $4.14=U.S. $i.GO.

Sources:

(74, 119},

75

Foundation Index no. 2.

Average exchange rate







